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SU~1MARY 

A study was made to determine the cause or causes of differences in 

cambers that occur in prestressed concrete beams of identical design for 

highway bridges. Beams of AASHTO Type IV, and State Department of Highways 

and Public Transportation of Texas Types C, 54, B, and A were studied. 

Data from elevations taken at construction sites were reduced to camber 

information on over 4000 beams. Design information and some information on 

fabrication were obtained from SDHPT on those beams for purposes of isolating 

the causes of camber differences. 

A statistical T test was used to identify those beams with unusual cam

ber. A measure of the extent of unusual camber was developed in determining 

the amount of wasted concrete in using unusually cambered beams in a span. 

A regression analysis was made to determine the effect of span on the range 

of camber computed from elevation measurements. 

Analytical studies were made to determine the effect of variations in 

tendon forces and positions, variations in concrete modulus in the overall 

beam, variations of concrete modulus in layers in the beam and in longitudinal 

sections of the beam, and of time. Camber measurements were made at release 

on a few beams, and modulus of elasticity measurem~nts were made in the field 

in an effort to determine variations in the conc~etes used in beams of the 

types reported in field data. 

Site visits were made to four prestressing plants while they ·were in the 

process of producing highway bridge beams of the types studied. In those 

visits the procedures that were followed in producing beams to the SDHPT 
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specifications were carefully observed. A pachometer was used in an attempt 

to locat~ prestressing strands in the beams. It was found that tendon elon

gation, hence tendon forces, adhered closely to specifications, tendon posi

tions were correct, and the overall fabrication procedures were found to com

ply to specifications. It was not possible to pinpoint locations of strands 

with the pachometer in the beams. Field measurements made to determine 

modulus values were considered to be of questionable reliability. 

The T tests showed that there were beams with statistically unusual 

camber, but did not show that any particular beam type nor beam span was 

more susceptible to question than any other. The waste factor analysis showed 

that the SDHPT Type C beam waste factor increased with span length, as did the 

Type 54 beam but less markedly. The camber range versus span study showed 

that the range increases with span length, as did the Type 54 beam but less 

markedly. The camber range versus span study showed that the range increases 

with span in the Type C beam, it is essentially constant in the Type 54 beam, 

and it decreases with the Type IV beam. This analysis indicated that there 

are ranges of span over which one beam is preferable to another from the 

standpoint of camber differences. 

Analytical studies showed that release cambers are amplified with time 

and indicated strongly that the condition at release is that which determines 

the condition at time of construction. The factors that appeared to be the 

most suspect in causing camber differences were modulus of elasticity, 

differences in time to release, and differences in time of storage. If con

cretes with different modulii are placed in different layers in the beam, 

there is chance of occurrences of excessive camber. If one beam stays in the 

form longer than another, or if it stays in storage longer than another, there 
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will very likely be a difference in cambers. 

Attempts were made to trace beams individually through the fabrication 

process, the curing and storage, and the erection upon the pier. It was 

impossible to do that because the present system of records does not mark 

an individual beam in such a way that it can be identified in time and place 

at all stages of its life. 

The study did not pinpoint the cause or causes that are responsible for 

camber differences in identical prestressed concrete highway bridge beams. 

The field and analytical studies were able to point to the causes that appear 

to be the most likely the reasons for those differences. Additional field 

data are necessary to fix the causes. 

KEY WORDS: Prestressed concrete, bridge beams, camber, differential camber, 

field inspection, modulus of elasticity, fabrication, field 

records, prestress force, prestress centroid, displaced strands. 
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RECOMMENDATIONS FOR IMPLEMENTATION 

The exact cause or combination of causes for differential camber in 

prestressed concrete highway bridge beams was not established. Some prac

tices and factors that carry strong implications were identified as being 

involved. One of those practices pennits beams of different ages to be 

erected at the same time in the same bridge span. Such beams will have dif

ferent cambers. Another practice involving time is that of pennitting beams 

to stay in the line different lengths of time. Strand relaxation rate and 

modulus of elasticity growth rate are both high in the very early life of the 

beam. The beam that remains in the line over the weekend or longer will most 

likely have a different camber upon release than one which has a much shorter 

fabrication time. It is not known yet whether there is any appreciable vari

ation in the modulus of elasticity of concrete placed in beams. If there is 

variation, differences in camber will be evident. 

The recommendations here have to do more with locating causes of camber 

differences than in a definite alleviation of them. It is for that purpose 

then that the following recommendations are made: 

1. Mark each beam so that its position in the prestressing line is 

recorded, its curing and storage history is known, and its place in the 

structure is marked. This will enable one to trace it through and have 

a much better chance of identifying causes of camber differences than 

under the present system of marking. 

2. Measure and record midspan camber of each beam after release just 

prior to removal from the line. This is the only way that one can know if 

camber differences originate in the line or in handling. 
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3. Develop and maintain a record of modulus of elasticity of the beam 

concretes somewhat similar to the cylinder break records. Some experimentation 

would be necessary to develop a simple way to do this, but it would be most 

valuable to a designer in his work. 

vii 



LIST OF fiGURES 

NO. TITLE PAGE 

1. CROSS SECTION OF DECK WITH IDEALIZATION OF WASTED CONCRETE. • 2 

2. WASTE FACTOR VS. SPAN FOR AASHTO IV TYPE BEAMS. 

3. WASTE FACTOR VS. SPAN FOR SDHPT TYPE 54 BEAMS • 

4. WASTE FACTOR VS. SPAN FOR SDHPT TYPE C BEAMS •. 

.10 

.11 

.12 

5. PRESTRESSED CONCRETE WORKSHEET ••.•.•••. . •• 13 

6. TYPICAL SUMMARY OF DATA TAKEN FROM CONSTRUCTION RECORDS AND 
PRESTRESSED CONCRETE WORKSHEETS • . 

7. TYPE 54 BEAM WITH EXPOSED STRANDS ••• 

.18 

••• 26 

8. CYLINDER WITH EXTENSOMETER IN PLACE • • ••• 32 

9. IDEALIZATION OF EXTENSOMETER ATTACHMENT TO CYLINDER • • .34 

10. MODULUS OF ELASTICITY VS. CONCRETE STRENGTH FOR 3 PRODUCERS • .39 

11. f 'elf' coo VS. TIME FOR 3 PRODUCERS. • . . • • • • • • . • .· . • 48 

12. ECCENTRICITIES OF DRAPED STRAND ••.•••••• • •.••••••• 55' 

13. EFFECT OF RELEASE MODULUS AND AGE AT RELEASE ON CAMBER OF 120 FT. 
AASHTO IV BEAM •.••.••.••••.•••..••.•.•••• 70 

14. EFFECT OF RELEASE MODULUS AND AGE AT RELEASE ON CAMBER OF 100FT. 
TYPE 54 BEAM. • • • .• • • • • • • • • • • • • • • • • • • • • • • .70 

15. EFFECT OF RELEASE MODULUS AND AGE AT RELEASE ON CAMBER OF 80 FT. 
TYPE C BEAM • • • • • • • • • • • • • • • • • • • • • • • • • .'71 

16. EFFECT ON CAMBER OF STRAND DISPLACEMENT IN 120 FT. AASHTO IV 
BEAM. • • . • • • • • • • • • • • • • • . . . . . . . . . . . .73 

17. EFFECT ON CAMBER OF STRAND DISPLACEMENT IN 100 FT. TYPE 54 BEAM • .73 

18. EFFECT ON CAMBER OF STRAND DISPLACEMENT IN 80 FT. TYPE C BEAM •• .74 

19. BEAM MODEL •••...••.. . . . . . . . . . . . .. . • • 76 

viii 



LIST OF fiGURES 

NO. TITLE PAGE 

1. CROSS SECTION OF DECK WITH IDEALIZATION OF WASTED CONCRETE .•.•• 2 

2. WASTE FACTOR VS. SPAN FOR AASHTO IV TYPE BEAMS. .10 

3. WASTE FACTOR VS. SPAN FOR SDHPT TYPE 54 BEAMS . .11 

4. WASTE FACTOR VS. SPAN FOR SDHPT TYPE C BEAMS. • .12 

5. PRESTRESSED CONCRETE WORKSHEET •. ~ • . • . • . . •• 13 

6. TYPICAL SUMMARY OF DATA TAKEN FROM CONSTRUCTION RECORDS AND 
PRESTRESSED CONCRETE WORKSHEETS • • 

7. TYPE 54 BEAM WITH EXPOSED STRANDS •• 

8. CYLINDER WITH EXTENSOMETER IN PLACE • 

• . • .18 

•.. 26 

• • 32 

9. IDEALIZATION OF EXTENSOMETER ATTACHMENT TO CYLINDER • . • • .34 

10. MODULUS OF ELASTICITY VS. CONCRETE STRENGTH FOR 3 PRODUCERS • .39 

11. f 1 elf 1 coo VS. TIME FOR 3 PRODUCERS. . • • • • • • • • • • ,· . . • 48 

12. ECCENTRICITIES OF DRAPED STRAND ....••••• • ••••••••• 55' 

13. EFFECT OF RELEASE MODULUS AND AGE AT RELEASE ON CAMBER OF 120 FT. 
AASHTO IV BEAM •.•••••.••.•.•••••••••••••• 70 

14. EFFECT OF RELEASE MODULUS AND AGE AT RELEASE ON CAMBER OF 100 FT. 
TYPE 54 BEAM. • • • .. • . • • • • • • • • . • • • • • • • • • • . • 70 

15. EFFECT OF RELEASE MODULUS AND AGE AT RELEASE ON CAMBER OF 80 FT. 
TYPE C BEAM • • • • . • • .. • • • • • • • • • • • • • • • • • .·71 

16. EFFECT ON CAMBER OF STRAND DISPLACEMENT IN 120FT. AASHTO IV 
BEAM. • • • • • • • • . • • . • • • • • . • • • • • • • • • • • 7 3 

17. EFFECT ON CAMBER OF STRAND DISPLACEMENT IN 100FT. TYPE 54 BEAM •. 73 

18. EFFECT ON CAMBER OF STRAND DISPLACEMENT IN 80 FT. TYPE C BEAM ••. 74 

19. BEAM MODEL •••..•.•.. • • 76 

viii 



LIST OF TABLES 

NO . TITLE PAGE 

.1. TYPICAL CAMBER, RANGE AND STANDARD DEVIATION OF CAMBER (SELECTED 
FROM DATA IN APPENDIX A) •..•...•....•••.•••••. 7 

2. TYPICAL AVERAGE VALUES OF WASTE FACTORS FOR DIFFERENT PRODUCERS 
AND BEAM TYPES •..••.•• · •••••.••.•.•••••••• 9 

3. MODULUS OF ELASTICITY OF CONCRETES TAKEN AT THREE LOCALITIES IN 
THE STATE • . . . . . . • . 

4. MEASURED RELEASE CAMBERS •.•..•••••.••. 

5. UNIT CREEP FUNCTION CONSTANTS FROM REFERENCE ( 8 ) •• 

6. STRENGTH AND MODULUS DATA FROM REFERENCE ( 8 ) •. 

7. CONCRETE STRENGTH VS. TIME FOR 3 LOCATIONS .•.. 

• 30 

• 45 

• 45 

• 46 

. 50 

8. CONSTANTS FOR EQUATION (11) RELATING CONCRETE STRENGTH TO TIME •.. 51 

9. SHRINKAGE FUNCTION CONSTANTS FROM REFERENCE (8} .• • •••••.. 51 

10. CONSTANTS FOR EQUATION RELATING MODULUS OF ELASTICITY TO CONCRETE 
STRENGTH. • . • • • • • • • • . • • • • • • • . 

11. SUMMARY OF SELECTED CASES FOR MODEL CALIBRATION . 

12. MODEL PARAMETERS DESCRIBING CONCRETE PROPERTIES • 

13. METHOD OF MODEL PARAMETER ESTIMATION •...••• 

14. VALUES OF MODEL PARAMETERS FOR BEAMS IN APPENDIX C .• 

• 53 

. 59 

• 62 

. 63 

• 66 

15. AVERAGE MEASURED VS. PREDICTED CAMBERS USING PARAMETER VALUES FROM 
TABLE 14. • • • • • 

16. BEAM PROPERTIES • . • . • . . • . . . . • . 

17. CAMBER CHANGES CAUSED BY DISPLACED STRANDS •• 

. 68 

• 79 

• • • 80 

18. CHANGES IN CAMBER CAUSED BY CHANGES IN PRESTRESSING FORCE . 83 

ix 



NO. 

LIST OF TABLES (CONTINUED) 

TITLE 

19. CAMBERS IN LAYERED BEAMS. 

20. CAMBER IN SECTIONED BEAM. . 

X 

PAGE 

• 85 

• • 86 





I I INTRODUCTION 

Camber in pretensioned, prestressed concrete bridge beams is beneficial 

to the extent that it can be confidently used to offset dead load deflection. 

If the actual camber in a bridge's beams differs from that assumed during 

design, the rideability of the roadway surface that the bridge supports can be 

reduced by annoying undulations. An additional ill-effect occurs when beams 

within the same span of a bridge have attained different cambers at the con

struction stage when the deck is cast. When this differential camber is 

sufficiently serious, one of two remedial actions must be taken. The first, 

intended to produce a uniform deck thickness, requires that the top of slab 

elevation be set by the highest (most upward) cambered beam and the slab 

"haunched" over beams of significantly less camber. This requires essentially 

the same amount of deck concrete as would all beams with the same camber, but 

additional costs are incurred from special fonnwork needed to produce the 

haunch. If differential camber among beams is ignored when setting deck 

undersurface formwork, the thickness of the slab will vary transversely 

across the bridge. The least thickness (the design thickness) of the deck 

occurs over the highest cambered beam and is greater over those beams with 

less camber. Either of these corrective actions adds cost to th~ bridge 

superstructure: fanning cost when haunches are used, concrete cost when 

they are not. 

Complaints about differential camber can probably be found in any SDHPT 

District and were voiced by construction engineers in Districts 2, 12, 17 

and 18 when asked if such problems existed. Though the general feeling was 
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that differential camber was "excessive" in some cases, there was no con-

census on how much differential camber was necessary to produce a condition 

that would be termed "excessive ... 

1.1 WASTE FACTOR DESCRIPTION OF DIFFERENTIAL CAMBER 

One approach to quantifying "excessive" differential camber among beams 

in a span is to estimate the amount of additional concrete required for the 

deck that results from differences in camber. This assumes, of course, that 

haunching over beams is not used. Such an estimator is developed in the 

form of a waste factor in what follows. The actual process of setting forms 

and casting the deck is more complex than the situation assumed in developing 

the waste factor and for that reason it should only be considered as an index 

to additional construction costs arising from differential beam cambers in 

a span. 

Consider the transverse section of bridge superstructure shown in Figure 

1. The span contains n beams with equal lateral spacing S. The top of the 

slab is assumed to be horizontal, the structure unskewed, and the slab 

overhangs the exterior beams by an amount s·S. Associated with the n beams 

are a set of midspan cambers o1 , ••• , on' the greatest of these being 

denoted by omax· For an arbitrary assignment of oi•s to then beams, one 

obtains the slab profile shown with slab thickness t set at the beam with 

omax and the thickness at other beam centerlines being greater than or 

equal to t. Neglecting the fact that slab thickness is actually constant 

across the width of the top flange of each beam, we can write the following 

expression for the wasted concrete, w, (the amount of additional concrete 

required because not all o.'s are the same) at this cross section as 
1 
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n-1 
W = s {fn-1 + eJ omax - ~ [1 + e] [o1 + on] - E o1} (1) 

i=2 

The camber of each beam o1 can be written in terms of differential camber 

by substituting the expression 

(2) 

which is a positive number giving the difference between the camber in 

beam i and the greatest camber of all beams in the cross section. Substitu

tion of this expression into Eq. (1) yields 

n-1 
W = S {~ [1 + ~1 [~1 + ~nl + i!2 ~;J (3) 

A review of Eqs. (1) and (3) reveals the f9llowing facts: 

(i) The total wasted concrete at a cross section is relatively in

sensitive to the positions of the beams within the cross section. 

For reasonable slab overhangs (s < 0.5), a slight reduction of 

waste is achieved by placing the two beams with smallest cambers 

(o1) in the outside positions (beam lines 1 and n). The greatest 

savings under this condition occurs when there are no overhangs 

(e = o). 

(ii) Except for the two outside beams, the relative positions of 

interior beams has no effect on the total wasted concrete. 

(iii) The total wasted concrete is linear in the differential cambers ~i. 

Equations (1) and (3) apply at a specific location. To obtain an overall 

measure of wasted concrete for the span, an expression for camber variation 

with position along the span is required. Incorporating the reasonable 

approximation 

(4) 
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the total waste concrete can be computed substituting Eq. (4) into Eq. (1) 

and integrating over the span length L to obtain 

or in terms of Eq. (3) 

n-1 
WT = ; ·L·S {~£1 + S][~1+ ~n] + E ~-} 

i=2 1 

n-1 
E o.} (5) 

i=2 1 

(6) 

The total waste WT can be normalized to produce waste per square foot of deck 

area, wT' by dividing through by the area of deck in the span. 

2 n-1 
W,. = -L·S {~£1 + sJ£~1+~ J + E ~-} 1 {L·s [n-1 + 2s1) 

1r n i =2 1 

n-1 
0.5[1 + ~][~l+~n] + 1·~2 ~i 

Wr = ___, _____ __:__=----
6Tr • [n-1 + 2S] 

(7) 

where ~i are in inches and wT in cubic feet per square foot of deck area. 

1.2 DATA ON BEAM CAMBER 

SDHPT construction practices require that beam elevation data be taken 

after all beams have been placed in a span in order to set the forms for 

casting the deck. A surveying instrument is used to measure, for each beam 

in the span, in-place elevations of the top flange at (as a minimum) the 

quarter points, ends and midspan. The latter sets of readings, usually re

ported to the nearest hundredth of a foot, allow the calculation of the 

midspan camber. Information was solicited from each District in the state 
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the total waste concrete can be computed substituting Eq. {4) into Eq. {1) 

and integrating over the span length L to obtain 

n-1 
w = - 2- L·S {rn-1 + slo - ~[1 + slro1 + o 1 - ~ o

1
.} {5) T ~ max n i=2 

or in terms of Eq. {3) 
n-1 

WT = ; ·L·S {~[1 + S][81+ 8n] + 
1
:
2 

a1j {6} 

The total waste WT can be normalized to produce waste per square ·foot of deck 

area, wT' by dividing through by the area of deck in the span. 

n-1 
0.5[1 + s.][~ 1.+.~n] + ~ ~. 

i=2 1 Wr = _______ ___;;,_ __ _ 

6~ • [n-1 + 2f3] 

{7) 

where ~; are in inches and wT in cubic feet per square foot of deck area. 

1. 2 DATA ON BEAM CAt1BER 

SDHPT construction practices require that beam elevation data be taken 

after all beams have been placed in a span in order to set the forms for 

casting the deck. A surveying instrument is used to measure, for each beam 

in the span, in-place elevations of the top flange at (as a minimum) the 

quarter points, ends and midspan. The latter sets of readings, usually re

ported to the nearest hundredth of a foot, allow the calculation of the 

midspan camber. Information was solicited from each District in the state 
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and produced data on over 4000 beams, which is presented in Appendix A. 

Most of the beams were produced between 1970 and 1975. 

The majority of data reported were for AASHTO IV and SOHPT types 54 

and C beams. Span length ranges were 132 ft. to 40 ft. for AASHTO IV, 

118 ft. to 40 ft. for type 54 and 88 ft. to 40 ft. for type C. A few 

SDHPT type A and B beams were also reported. 

The data compiled in Appendix A was taken from construction plans and 

field logs {containing the beam elevation readings) supplied by the Dis

trict's construction personnel. Information on each beam was transferred 

to a data card for computer processing~ The data are grouped so that beams 

of identical design are shown together. Each grouping contains one or more 

spans from the same structure and is labeled with an identification number 

that is keyed in Appendix B to the project, the District and the manufacturer. 

A brief summary of typical beam cambers is shown in Table 1. From that 

information one can determine the cambers of different beam types of various 

spans and the high and low cambers of beams within any one span listed in 

the table. It can be seen that maximum camber is sometimes more than two 

times the minimum camber. 

1.3 WASTE FACTOR CALCULATION FOR AVAILABLE DATA 

The waste factor developed in Section 1.1 is an approximate measure 

of the additional concrete needed to complete the deck because of dif

ferences in camber of beams in a span. As such, it serves as· an index or 

indicator of additional expected deck cost arising from differential camber. 

The waste factor for each span of every structure reported in Appendix 

A was computed by Eq. {7) and is presented in Appendix B. A typical slab 
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TYPE AASHTO IV TYPE SDHPT 54 TYPE SDHPT C 

Span ...•.. Camber .•..... Span ...... Camber .••.... Span . ..... Camber .•....• 

Length Range Mean Std. Length Range Mean Std. Length Range Mean Std. 
(ft) (in) (in) Dev. (ft) (in) (in) Dev. (ft) (in) (in) Dev. 
132 1.38 1.16 .181 118 5.46 3.86 .692 88 3.78 2.67 .498 

0.78 3.06 1.92 
130 4.02 4.00 .031 116 4.38 3.19 .710 85 5.10 4.20 .675 

3.96 1.86 3.12 
125 1.44 1.14 .143 116 3.66 3.25 .332 80 2.28 2.00 .172 

0.96 2.64 1.62 
121 1.14 0.81 -.162 105 4.68 2.99 :483 80 3.54 ·2.82 .468 

0.66 2.34 . 2.04 
120 2.76 2.23 .418 105 3.54 3.22 .200 75 2.10 1.90 .165 

1.98 2.82 1.68 
"'""'-J 120 2.88 2.63 .263 100 3.90 3.53 .345 75 3.06 1.78 .510 

2.22 3.00 0.96 
117 3.06 2.79 .247 100 2.94 2.40 .287 70 2.10 1.69 .264 

2.40 1.86 1.32 
115 2.04 1.82 .145 96 3.00 2.64 .290 65 2.52 1.96 .193 

1.68 2.16 1.44 
115 2.46 2.-29 .124 94 2.82 2.28 .225 65 1.56 1.15 .204 

1.98 2.04 0.72 
105 4.80 4.34 .317 90 1.86 2.53 .284 60 1.56 1.13 .137 

3.84 3.12 0.96 
105 3.36 2.70 .303 -85 1.26 1.83 .342 60 1.50 0.84 .304 

2.28 2.40 0.48 
104 1.86 1.57 .253 80 0.06 0.69 .350 55 0.90 0.62 .116 

1.26 3.30 0.36 
103 2.04 1.63 .248 75 2.10 1.73 .265 55 1.32 0.97 .297 

1.20 1.14 0.66 
98 2.04 1.73 .218 70 1.32 0.92 .273 50 0.84 0.69 .121 

1.32 0.54 0.54 
66 0.96 .52 .337 

0.06 

TABLE 1. TYPICAL CAr4BER, RANGE AND STANDARD DEVIATION OF CAMBER (SELECTED FROM DATA IN APPENDIX A). 



overhang of a = 0.43 was used in the calculations. A brief surrunary of the 

data of Appendix B is contained in Table 2. 

It is clear from Figure 4 that waste factor for C-beams increases with 

span length. The trend is also seen in Figure 3 for Type 54 beams, but it 

is more variable than in the Type C beams. There are not enough Type IV 

beams of individual span lengths to establish a pattern in Figure 2. Waste 

factor can be thought of as an index which gives a measure of differential 

camber between beams of a given span. The greater the waste factor the greater 

will be the differential camber. By this association, it is seen that camber 

is more variable in beams within a long span than it is in shorter spans. 

In all cases, there is a pronounced scatter in the waste factor, indicating 

that differential camber can be expected to produce additional deck casting 

costs for any beam type or span length. 

1.4 DATA ON MANUFACTURE OF BEAMS - PRESTRESSED CONCRETE WORKSHEETS 

The Materials and Test Division of SDHPT conducts inspections and tests 

during the manufacture of all beams used for state highway work. Of par

ticular interest to this study was the information collected routinely by 

prestressed concrete inspectors on every line of beams a manufacturer produces. 

Figure 5 shows a completed prestressed concrete worksheet that is used 

to record data. The upper left corner of the sheet indicates that beams were 

cast on April 9, 1975 by McDonough Brothers, Inc. of San Antonio. The beams 

are type C and are destined for the specific structure identified by infor

mation in the upper right side of the form. Five beams, each 74.67 ft. long 

were cast in positions 1 through 5 in the 11 A11 casting line. All beams carried 

the erection mark C-4L. Additional information on this casting operation 
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Producer 
Mark 

1 

2 

3 

4 

5 

6 

7 

8 

9 

---·-
TYPE AASHTO IV TYPE SDHPT 54 TYPE SDHPT C 

.Waste Number Waste Number Waste 
Factor of Factor of Factor 

(ft3/ft2 ) Spans (ft3/ft2 ) Spans (ft3/ft2 ) 

.0144 18 .015 63 .0129 

.0186 28 

I 
.0094 3 .0100 17 .0097 

.0162 13 

.0177 2 .0102 4 .0252 

.0185 4 .0252 

.0162 

TABLE 2. TYPICAL AVERAGE VALUES OF WASTE FACTORS 

FOR DIFFERENT PRODUCERS AND BEAM TYPES. 
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Number 
of 

Spans 
99 

46 

33 
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Texas Highway Department 
Form D9-PC-2R3 
File 9. 218 PRESTRESSED CONCitETE WORKSHEET 

Casting Date 4 - ~ -1 S" 
Type Material " c l!.!£8,ms 
Class of Concrete '' u n ( 5 ito Q1614"" S"PUCIV4-f14-\ Contractor _______________________________ __ 

Resident Engineer _______________ __ 

Address ______ ~~---------------------
Producer V?J e. OON() v C. u CM3 

Address _____________________________ _ 

CASTING ERECTION 
IDENTIFICATION MARK LENGTH 

A 1 ·+h'~.-0 As- C -4L ?4.Ct,1 1 

c 1-.!> -a -4:1 \4:) o! ts-
Control No. Section No. Job No. 

J!.t:XA~ 
County Federal Project No. 

IS" us '?d! 
District No. Highway No. 
Specification Item No. 41.5 -oo1,J 1--'14 

4 Z,l - (W 7 1 I - 74,: 

QUANTITY LINEAR FEET DATE SHIPPED 

S' s?3.Z5 1 

TOTAL LINEAR FEET 'l?l.'3S' 

RELEASE .QE TENSION CYLINDERS 

Cylinder No. Time Cast 
PC tc, - A -@. 'Z : o 0 
FG 'U-A-R ~~~~......,-

Strength Required 4 ~~0 

Age 
+1 h~o5 e h~os 
Average 

MATERIAL~ 

Give Reference Laboratory Numbers: 

Stress(psi) 
f'f t,q 

li;OB4 

Aggregate: Fine '15-B'l-t'A Coarse '15"-9,-tA 
Cement MC+:t Lo-'15 
Tensioning Steel '1+- 4(1-A 174-!~S'A (F(Jtt~tl~t..~) 
Reinforcing Stee l~?S'~B.S-....-...:.xlk.:.:• 3ul _________ _ 

STRESSING OPERATION 

Str. Cable:Date 4--8-15 Time q:oo Temp S"G\ 0 

Cable Length 45?'-o~ Size \It Number 'Zt 
Elongation:Calculated 3+~/u, Measured 34'f/tk 
Gauge Reading:Required Zl10 Actual 31~> 
Diff. in Reading - 4 5" Percent Error- 1. f 
Def. Cable:Date 4--6-15' Tim~Temp SjO 
Size~Number (i, Percent Error- 0 ·~ 

Remarks: 

FIGURE 5. PRESTRESSED CONCRETE WORKSHEET 

13 

Cylinder No. 
ft. !.(,~A-J. 
-f'C t(,-A- 'Z 
fCU -A-3 

DESIGN STRENGTH CYLINDERS 

Tests desired at 7 days 
Date Received ;.__--''------
Condition Received _______ _ 
Laboratory No. _______ _ 

CONCRETE ~ DATA ~ .Q!!! .£ll!!!f YARD 

CF 1. o W/C 15. 'l. ~ CAF • '7'1 
Fine Agg .~% SSD Wt. z.:.t4 x-{~ • ....:-lt~6,:--=--:::3,:-::Z.~q:--:l~b-s 
Coarse Agg.J2..!.S:_% SSD Wt.~x .q~5" = ...l!f&Ll.bs 

Total Free or Absorbed Water =~lbs 
Total Water Used 1:t3 lbs. x .12 =.1Lii_gal 
Admixture 'tO c?! ft2ir 30Q~ per cubic yard 

( ~.0,0) ROC!:: $AI'VO- g_g~ '< I•O(,~g 'tt q S~ 

CASTING OPERATION 

Time: Began I; ()O Completed Z '.Jo Elapsed I 'lt. 1-ttcS 
Weather Conditions f"A't1"t."f C.~tJO"( Temp 7'-~ 

No. Batch~s....!.t.._~~tal _cubic Yards Cast~4;;'~-
Slumps .3 1 1 3lf4~. 4 ) 4 Y4 Average 'l::r/4 11 

No. Cylinders ckst: Release ' Design ' 
No. Release Cylinders Broke_n__ ;...... __ _ 

Curing W t:rr/&fl. Date Terminated;__ __ _ 

Area Supervisor. ______________ _ 

Inspector 1s Signature /JIAJ~"( RICJ.IA~.b$c>lll 



indicates it began 1:00 p.m. and was completed by 2:30 p.m. The weather 

conditions were partly cloudy with a temperature of 76°. Twelve batches, 

totaling 46 cubic yards were cast, with the resulting four slumps shown. 

The beam was wet mat cured. The release test cylinders were cast at 2:00 

p.m. on April 9 and tested 49 hours after casting, yielding the release 

strength shown. Test results covering cement, aggregate and cable are 

referenced. When the beams are removed from the manufacturer•s storage 

yard, the date is entered on the form as the shipping date. Summary infor

mation on the stressing operation is located at the lower left. The required 

gauge reading is the pressure reading on the gauge of the hydraulic jack 

used for stressing the strand that according to calibration tests corresponds 

to the desired force in the strand. The actual gauge reading is the average 

of readings taken over all straight strands. The difference in reading and 

percent error are computed from the required and actual gauge readings and 

applies to straight strands. A percent error is shown for deflected cables 

that is the average of errors in all elongation measurements made on draped 

strands. The pressure gauge readings and elongation measurements used in 

computing the percent error are recorded on separate forms. 

1.5 IDENTIFICATION OF BEAMS WITH UNUSUAL CAMBER 

The data in Appendix A on beam cambers were analyzed in an attempt to 

identify beams with 11 unusual 11 cambers in comparison with other beams of 

identical design. A statistical approach was used to characterize 11 Unusual 11 

camber variations. The objective was to identify a situation where something 

occurred during manufacture that made a beam different from other beams 

produced by the same process. 
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The process of manufacture itself, however, hqs some degree of vari-

ability associated with it. Thus, the question becomes one of deciding 

whether camber of a particular beam which differs strongly from that of other 

identically designed beams is a result of natural and therefore legitimate variations 

in the production process or whether something unusual happened which was 

directly responsible for the unusual value. That is, does the 11 0Utlier" 

(the beam with unusual camber under consideration) belong to the same popu-

lation (the remaining beams produced by the same process) or is it from 

a different population (beams produced by a process with one or more factors 

substantially different from those of the process under consideration). To 

make such a determination, one would suspect intuitively that it is necessary 

to ex~mine the variability among beams produced by the same process. This 

is in fact the basis of a method for spotting outliers arising from a dif

ferent population and is based on reference (1). The method compares a 

point•s deviation from a sample mean scaled by the sample•s standard devia

tion. This statistic can be compared against computed values for different 

significance levels and sample size assuming the data are normally distributed. 
·-' 

The significance level in this context is the risk one would be willing to 

take in reaching the conclusion that a beam camber was from the same popula

tion as others when in fact it was not. This T statistic has been computed 

for each beam and is listed in Appendix A. The sample of the population is 

taken to be all beams in a given span of a structure. The greater the T 

statistic for a camber (regardless of sign) the stronger the probability 

that something occurred during manufacture of the beam, o.r in the haridl i ng 

after manufacture, that distinguishes it from others in the span. 
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1. 6 MATCHING BEAM CAr·1BER DATA AND WORKSHEETS 

The original intent was to select structures from the listing in Appen

dix A which had large T-statistic values for some beams and to secure the 

worksheets covering their manufacture. This, however, was not entirely 

feasible. The worksheets are kept on file in the regional Materials and 

Tests office for about 5 years and then transferred to Austin and microfilmed. 

Construction plans and erection mark layouts also are eventually transferred 

to Austin for microfilming. Recovery of all desired records proved to be 

impractical, although worksheets for some of the projects contained in Appen

dix A were obtained. Since recovery of the worksheets was the more demanding 

task, th~ original plan was reversed by gathering data from worksheets avail

able in the regional offices and then attempting to gather camber and erec

tion plans for those projects. The principal disadvantage of this approach 

was that it could not be determined if unusual camber conditions were present 

until all data had been secured. 

The results of the historical data gathering efforts were summarized 

on information sheets that are contained in Appendix C. A typical summary 

sheet is shown in Figure 6. The structure contained two 120 ft. spans with 

5 AASHTO IV beams in each span. The strand pattern information is summarized 

at the top of the sheet and was taken from construction plans. The plan for 

beam arrangement indicated three erection marks were used. Mark W-20 was 

used for the beam 1 in span 2 and beam 5 in span 3, while W-22 was used for 

beam 5, span 2 and beam 1 in span 3. The remaining 6 interior beams (3 in 

each span) were all given the mark W-21. 

This situation is typical of identical erection marks for beams in 

different positions and spans encountered in tryin~ to match casting information 
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with beam cambers. Information on the manufacture of 6 beams (mark W-21) 

is available, as well as 6 measured midspan cambers, but it is impossible 

to determine which of the 6 reported cambers go with which beam. There are 

a few exceptions, where an erection mark was unique to a single beam, but 

for the most part, one-to-one correspondence did not exist. 

The second column in Figure 6 indicates the age at release for the 10 

beams varied from 19 to 40 hours. Concrete strengths at release varied 

correspondingly (Column 3). The fourth column reports results of design 

cylinder breaks made in Austin 14 days after casting (the number in paren

thesis indicates the number of days between casting and testing). The fifth 

column reports the number of hours between stressing of strands and casting 

of beams. The next column contains the temperature change between the time 

of .stressing and the time of casting. The seventh column is the number of 

days after casting that the beams were shipped to the job site from the 

manufacturer's storage yard. The eighth column contains curing information. 

S115 indicates that the beams were steam cured at 115 degrees, following 

SDHPT specifications that control age of concrete when steam first applied 

and the rate of temperature increase and decrease at the beginning and end 

of the curing process. 8S110W indicates that the beams were steam cured 
( 

for 8 hours at 110 degrees and water cured with wet mats for the remainder 

of the curing period. 

Data from 16 projects, with varying number of spans, was matched in 

this fashion. The data covers three different manufacturers and the three 

principal beam types. 
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15 
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PROJECT No. S\5 (1.5} DISTRICT \'S COUNTY Wh ci\.-+on 

BEAM TYPE ~~S\-\0 131:. SPAN LENGTH ~1o.mtt. MANUFACTURER i. 

STRAND PATTERN 

ROW No.: A2 A4 A6 AS AJO Al2 Al4 Al6 A'l8 A20 

No. STRANDS: \1.... 11.... \?_ lZ.. c, 

DRAPING : RAISE {0 STRANDS TO ROW ... A l5'~ HARPING DIST. G.O ft~ 

~ ECCENTRICITY t : 1q.J1 in. ECCENTRICITY END: 11.11.\-in. 

-· 
CASTING INFORMATION 

TIME 
AGE AT ijELEASE SUBSEOUENT STRESSING TEMP~ AGE AT 

ERECTION .RELEASE. STRENGTH ST-RE-NGrTH .CASTING DJFF. . SHI.PPfNG CAMBERS 
MARK (hrs.) (psi) (psi) (hrs.) (OF~ (days) CURING . (in.) 

\ {9 t::;'f0?> e;? "3 (14-~ Cft;; +Gt 'Z5s- 'S \\.S ._ . -

'N-to 'Z.J 5"(;'Z.Y.. ~ 7_ c.?..(!'+'\ '23 n 'Z. 4-~ Slit;" 
'3.\?..J3.ZJ.f 

3~ ~c. .(,.<3 tr-l'?i{U+\ 11-1- -)O 7 ('1)(~ 5S!tnw 
~. 4-6 ) 3. '78 . 

\~ S'l3s 8(1'1'7(11+\ 1.1.0 -?_ ?~S i('(!~. 

~L, iS'Ts~ ~ C.1'1{1(J.;1 1 10 -'1 "? f~ r; -~ u::;- . 3. 4-9 J "3 .• 4-~ . 
W-1..l I..J.n G'±31.. B.~ c,_ct .. (t Y-\ q~ -13 Zr,'Z SS!lOW. 
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'37 G~03 B'l&t Cl'+\ (C., +l ~b ItS l!Y..\V 

~.t.lf) 3.~0 tJ7 f9d>O~ tq9bl u4-i lC:. +'Z. 'l.s-b l\Sil4-'J../ 
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·--.... -
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~ 

. 

FIGURE 6. TYPICAL SUMMARY OF DATA TAKEN FROM CONSTRUCTION RECORDS AND 
PRESTRESSED CONCRETE WORKSHEETS 
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I .. 

II. DEVELOPMENT OF THE RESEARCH APPROACH 

Several conclusions can be drawn from the information presented in 

Chapter I. The camber data in Appendix A supports the view expressed by 

some District construction engineers that excessive differential camber 

among identical beams does occur. The reported cambers contain some in

herent variability. They were computed from elevations read to 1/100th of 

a foot. Thus, without considering the possibility of other measurement 
. . + . 

errors, the cambers reported are only accurate to -0.12 in. The roughness 

of top surface of the flange where the rod is positioned undoubtedly 

contributes additional variability to the readings. Thus, differences in 

reported cambers of less than about 0.2 in. may reflect measurement error 

rather than real camber differences. 

The additional cost associated with deck construction due to dif-

ferential camber reflected in the waste factor calculation varies widely. 

The waste factor is indicative of a unit cost since it has units of cubic 

fe~t per square foot of deck area. For a specific value of waste factor, 

the total expected additional deck cost will increase as the size of the 

deck increases. Thus, longer spans will involve greater waste costs, even 

if the waste factor remains constant. There is a general trend of increase 

in waste factor with increase in span length for each of the three principal 

beam types {see Figures 2, 3, & 4). The waste factor data are .quite scattered 

however, which makes it unlikely that the problem of differential camber is 

inherent in structures of a particular span range or which have a .particular 

type of beam. There is no significant evidence that the problem is limited 
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to a particular manufacturer (see Table 2). Thus, recorrmendations for changes 

in manufacturing or inspection procedures should be based on their impact on 

a range of spans and beam types. 

Manufacturing data gathered from worksheets indicate variation in a 

number of factors that influence 'the camber of id~ntically designed beams. 

These variations can be te_rmed 11 legitimate 11 since they do not violate SDHPT 

specifications covering the manufacturer of beams. The possibility exists 

that an extraordinary condition may occur, one which is not apparent to the 

manufacturer or the inspectors, that produces substantially different cambers 

in identically designed beams. 

The research approach followed in this study was directed toward deter

mining whether unusual camber differences among identical beams could be 

largely accounted for by legitimate variations in the process of manufacture, 

storage, transport and taking of beam elevations. Or, if this proved unlikely, 

then identification of the probable source(s) of unexplained camber dif

ferences would be pursued. 

The research approach was pursued in two concurrent efforts. The first 

was observation of the manufacturing activities of producers of highway beams 

to gather information not available from the data supplied by SDHPT sources. 

The second activity was the development of an analytical model suitable for 

prediction of the effect on camber of a variety of factors associated with 

production and utilization of highway beams. 

2.1 PRELIMINARY LIST OF FACTORS CONTRIBUTING TO DIFFERENTIAL CAMBER 

Numerous analytical methods for predicting camber change with time have 

been presented in the literature. The methods are generally structured on 

the same base of information describing the concrete beam - prestressing 
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strand system. Included in the information describing prestress force is 

the location and initial tension in the strands and time-dependent loss 

of prestress force due to stress relaxation. The concrete is characterized 

by its instantaneous response when load is applied and its time dependent 

response under sustained load. The instantaneous response is described by 

the modulus of elasticity of the concrete. Time dependent response of con

crete usually involves separate treatment of two phenomena. The first is 

shrinkage, which is the volume change that occurs as the concrete matures. 

The second is creep, which is the change in strain over time that occurs when 

the concrete is subjected to a constant stress. Of the two time dependent 

effects, creep has a far greater influence on beam camber (2 ). 

A general review of the fabrication process followed by producers of 

highway beams was performed to develop a tentative list of factors for 

study during site visits .. The review produced the following factors that 

could be expected to contribute to differences in camber of beams of identi

cal design: 

(i) variation in strand force 

(ii) variation in position of strands in the beam 

(iii) variation in creep and shrinkage properties of beam concrete 

(iv) variation in age of beams when strands released and when placed 

on bent caps just.prior to deck casting operations 

(v) variations in modulus of elasticity of beam concrete. 

2.2 RESULTS OF SITE VISITS 

Site visits were conducted for six prestress yards to observe typical 

production cycles of highway beams and to gather information relating to 

the factors affecting camber developed above. The yards visited were those 

of Texas Concrete Company and Baass Brothers in Victoria, the Chalk Hill 
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~nd Span plants of Texas Industries, Inc., in Dallas, McDonough Bros. in 

San Antonio, and Texas Concrete Company, Elm Mott Plant near Waco. An 

initial round of site visits was conducted during the spring of 1975 to 

observe fabrication operations, interview SDHPT Division of Materials and 

Tests personnel and gather other information which might prove useful. 

A second round of visits was conducted in the spring of 1976 to obtain 

modulus of elasticity data and to collect casting information from area 

offices of the Materials and Tests Division. The findings from these field 

studies are discussed below as they relate to the various factors affecting 

camber listed above. 

2.2.1. Variation in Strand Force and Strand Position. The positioning 

of prestress strands and their stressing is covered by Specifications ( 3, 4 

and by Inspection Bulletins issued by the Materials and Tests Division of 

the SDHPT. The tensioning force exerted on ~trands is monitored by elonga

tion measurements and by pressure gage readings from the hydraulic jack 

used in the tensioning operation. This technique provides a dual check on 

the force induced in strands and if significantly different force readings 

are obtained from the two methods, the fabricator must repeat the stressing 

operation. Different initial tension forces are exerted on straight and 

draped strands. The straight strands are pulled to their prescribed final 

tension at the outset and checked by gage pressure reading and by measuring 

elongation of the strand at the jack. Draped strands are stressed to the 

same final tension as straight strands, but the operation is performed in 

two stages. The strand is first given an initial tension in the straight 

position. It is then moved into its final position by jacks which move it 

vertically, either by pushing down at the hold down points or pulling upward 
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at the ends of the beams. The final force in each draped strand is checked 

by measuring elongation between pairs of reference points marked on the 

strand. One pair is located adjacent to the bulkhead where the jack is 

applied and the other pair near the opposite bulkhead. Elongation measure

ments made at both ends of the strand are intended to detect variation in 

prestress force along the strand due to friction losses at hold down points 

and the ends of the beams. 

The pressure gage used to measure jackin,g force must be accurate to 

one percent of the force applied. Elongation measurements must be accurate 

to one percent of the theoretical elongation or l/8 in., whichever is 

smaller. The force induced in either straight or draped strands, computed 

by gage pressure and by elongation (at the jacking end), must agree to within 

five percent or the stressing operation must be repeated. For measurements 

of elongation on draped strands at the "dead" end, the average overall 

draped strands must be within five percent of the computed elongation. No 

individual strand can vary from the calculated elongation by more than 10 

percent at any location where elongation measurement is made ( 4 ). 

Detailed observations of stressing operations were made at Victoria· 

(Texas Concrete Co.), San Antonio and Dallas (Chalk Hill plant). Interpre~ 

tation of the above specifications was uniform among the operations observed 

Straight strands pulled individually were checked by gage pressure and by 
j 

elongation at the jack. Discrepancies between gage pressure and elongation 

indications of force could not exceed five percent. An average error in 

elongation of draped strands was computed by summing, the difference between 

measured and computed elongation (expressed as a percentage of computed 
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elongation) at each end of each draped strand and dividing by the total 

number of readings taken. This average was required to be less than five 

percent. The percent error in elongation for any single measurement on 

a draped strand could not exceed 10 percent. 

Typically, errors in the stressing operations were well within the 

specified limits. In general, control over this phase of the production 

process was quite good. 

Time lapses between stressing of strands and casting operations were 

extensive in a few instances. Identical beams were observed with more than 

8 days difference in the time between stressing and casting. Such practices 

result in stress losses due to relaxation that will be different. 

When concrete is poured into beam forms and vibrated to obtain compac

tion, forces are exerted which tend to displace the strands from the positions 

they occupy after stressing. Discussions with Bridge Division and Materials 

and Tests Division personnel indicated some concern about the extent and 

effect of this phenomenon. Thus, an effort was ~ade to measure the location 

of strands in a finished beam. The device used. was a Pachometer, originally 

developed to locate conventional reinforcing bars1 in concrete structures. 

The device measures the strength of the magnetic field set up between it 

and a reinforcing bar and is calibrated to indicate the size of bar and its 

distance from the surface of a member. It was found that the instrument 
I 

responded erratically when several reinforcing bars were in close proximity. 

Attempts to calibrate it against a group of prestress strands situated on 

a 2-inch grid proved to be totally unsuccessful. 
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The only direct evidence that strands are displaced by the casting 

operation was found in a beam produced at McDonough Bros. in San Antonio 

that was rejected due to "honeycombing .. along the bottom flange near mid

span. The beam was a 102 ft. long SDHPT 54 11 beam and the voids were ex

tensive enough to expose the bottom four rows of strands (each containing 

2 draped and 4 straight strands) approximately 7 ft. outside the harping 

point. Photographs of the area are shown in Figure 7. The degree of strand 

displacement is rather severe. 

2.2.2. Age Differences of Identical Beams. It is not unusual for a 

large construction project to extend over a period of several years. If 

many of the bridge structures in the project happen to contain beams of 

identical design, it is possible that the production of beams may likewise 

extend over several years. The production yards visited all had extensive 

storage facilities, permitting the stockpiling of large numbers of beams. 

As beams are removed from the production line, the date of manufacture, 

erection mark and project number are marked on them and they are placed· on 

blocks in an upright position in closely spaced rows. As bridge construction 

progresses, beams with the required erection mark are selected from those 

available in the storage yard and are delivered to the job site. The selec

tion process involves no explicit consideration of date of manufacture and 

is probably based on accessibility of beams as they are found in storage. 

Inspection of beams in storage in the plants visited frequently produced 

cases of identical beams with age differences of six months or more. 
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FIGURE 7. TYPE 54 BEAM WITH EXPOSED STRANDS 
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FIGURE 7 (CONTINUED). TYPE 54 BEAM WITH EXPOSED STRANDS 

27 



Camber growth continues with time at a decreasing rate. Thus, even 

though two beams may be identical in all respects, a significant difference 

in their age (measured from date of casting) would result in different 

cambers when they are placed in the structure. The difference could be 

aggravated by the fact that the conditions under which they are produced will 

not be identical. If one beam is produced during the winter months while 

the other is manufactured in the summer, the two will be subjected to extremes 

in curing conditions, which is known to influence the amount of camber which 

occurs. Other variations, related to the different times of manufacture, 

are possible and undoubtedly do occur. 

2.2.3. Differences in Age at Release and Curing Practices. A prestressed 

concrete beam attains a large percentage of its final camber during the first 

few months after release of strands. The final camber value it attains (the 

value which is approached asymptotically) is known to be sensitive to compres

sive strength of the beam concrete when the strands are released and to the 

curing conditions to which it is subjected. These two effects are obviously 

interrelated. The principal factor affecting the production schedule of beams 

is the required minimum strength of beam concrete that must be obtained before 

the prestress force may be released. The determination of release strength 

is made on the basis of the average compressive strength of two cylinders cast 

and cured with the last beam in the production line. If the average exceeds 

the specified release strength, the producer may release the line, although 

he is not required to do so. If the average strength of the two cylinders is 
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low, the producer may continue the curing process* and try again later to 

obtain the required strength on the two release breaks. All producers tend 

to work to a cyclic production schedule. The cycle time depends on many fac

tors, but is usually constant for specific beam design. That is, the age at 

release of beams of identical design normally varies by only a few hours. 

The break strengths obtained among beams of identical design and age at release 

show some variability, as can be seen· from the data in Appendix C and Table 3. 

The data in Appendix C show deviation from an established produc-

tion cycle for a particular design occurs with some'frequency. This can 

result in beams of identical design with drastically different ages at release 

and hence different concrete strengths at release. There are apparently a 

nu~ber of different production factors which can lead to this situation. The 
I 

one leading to the greatest difference in age is what has been termed the 
11 Weekend 11 beam. Typically, a line of beams may be cast on Thursday and 

scheduled for release on Friday. However, for whatever reason, the line is 

not released by the end of the working day. The beams then remain in the 

line , unstressed, until they can be worked into the production cycle at the 

beginning of the next week. This may be Monday or in some instances Tuesday 

or even later. Thus, these beams may be 48, 72.or more hours older when 

released than beams produced under the nonnal production cycle .• 

*With the exception of McDonough Bros. in San Antonio, all producers used 
steam curing. SDHPT specifications require a gradual 11 Cool down 11 process in 
which the beams are allowed to return to ambient temperature over a period of 
several hours. Release breaks are normally made early in the morning so that 
the cool down process may be initiated and completed by the time the produc
tion crew reports to work. If the first release breaks are low, but close to 
the required strength, the producer may begin the cool down process and gamble 
that he will obtain the ~equired strength on the next tests without additional 
steam curing. 
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w 
0 

..____ 

Mark 

S1-1 
S1-2 

S2-1 
S2-2 

S3-1 
S3-2 
S3-3 

S4-1 
S4-2 
S4-3 

S5-1 
S5-2 

S6-1 
S6-2 

SAN ANTONIO 
(McDonough Bros.) 

VICTORIA 
(Texas Concrete Co.) 

f• 
E c 

(psi) (ksi) 
f' E c 

Mark (psi) (ksi) 

5380 4310 V1-1 7040 4932 
6050 4110 V1-2 7290 5100 

5640 4590 V2-1 6690 4930 
5570 4590 V2-2 6900 5400 

5520 4370 V3-1 6540 5000 
6010 4480 V3-2 6760 5640 
6050 4760 

V4-1 7300 4930 
5020 4430 V4-2 7-220 5370 
6010 4430 
6000 4430 V5-1 7130 4800 

V5-2 7220 5600 
5940 4200 V5-3 6970 5260 
5850 4200 

6230 4960 
6160 4820 

---

I 

I 

I 

I 

• 

DALLAS 
(TXI) 

(Chalk Hill Plant) 

f' E c 
Mark (psi) ( ksi) 

D1-1 6740 6020 
D1-2 6670 5870 
01-3* 7890 6130 

D2-1 5840 4520 
D2-2 6000 4850 
D2-3* 6800 5270 

D3-1 5610 4910 
D3-2 5980 6360 
03-3* 6770 5570 

04-1 5800 4915 
D4-2' 6000 5172 
D4-3* 6780 5860 

05-1 6540 4950 
05-2 6760 4970 
D5-3* 7270 5760 
*Tested at A&M lab 24 hours 
later 

TABLE 3. MODULUS OF ELASTICITY OF CONCRETES TAKEN AT THREE LOCALITIES IN THE STATE. 

"-·~---------
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Additional variations in production activities are usually associated 

with the weekend beam. Producers normally will not maintain steam curing 

through the weekend and convert instead to wet mat cure at the end of the 

work day on Friday. It is well known that the curing conditions to which a 

member is exposed influences its final camber. There is not, however, general 

agreement on which mechanism(s) produce the effect, nor how significant the 

conditions of cure prior to release in comparison to the much longer exposure 

after release . 

2.2.4. Variability of Concrete Modulus of Elasticity. As part of the 

site investigations, data was collected on the modulus of elasticity of con

crete being produced at the time of the site visit for three plants. The 

purpose of the data collection was to examine the variability in the modulus 

of elasticity of concrete cylinders taken from the casting operation on a 

single line of beams of identical design. Typically, four to six beams were 

on a production line, and two to three cylinders were cast with each beam. 

In some cases, all cylinders cast with a beam came from the same batch of 

concrete. In other cases, cylinders came from different batches. They were 

cured under the same conditions as the corresponding beam by placing them 

beside it on the line during the curing process. An extensometer with four 

mechanical displacement gages was used in the modulus test. The extenso

meter device, shown_ in Figure 8, has an upper and lower yoke which encircles 

the cylinder and positions each pair of dial gages at opposite ends of two 

lines which intersect at right a·ngles. The point of intersection is referred 

to as the gage center. ·Each yoke is attached to the cylinder by four set 

screws which are tightened to embed their ends into the face of the cylinder. 
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FIGURE 8. CYLINDER WITH EXTENSOMETER IN PLACE 
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The change in the original distance between the upper and lower yokes 

(6 inches) as the cylinder is compressed is recorded to an accuracy of 

1 x 10-4 in. by the dial gages. The strain at the four locations around 

the perimeter of the cylinder can then be computed from the dial gage 

readings. 

The use of the mechanical extensometer was dictated by test condi

tions. Tests were run in the fabrication yard using SDHPT testing machines 

and personnel. Thus, the tests were conducted quickly and with less con

trol than that possible in a laboratory. Analysis of the test data gathered 

indicated the presence of experimental error, which tends to make modulus 

of elasticity appear somewhat more variable than is actually the case. 

Explanation of the experimental error is given below. 

It is virtually impossible to maintain a truly concentric load with 

conventional strength testing machines. It is also difficult to insure that the 

gage center coincides exactly with the geometrical center of the cylinder. 

Figure 9 depicts the situation which exists when both the center of load and 

gage center do not coincide with the center of the cylinder. An x-y coordinate 

system has been constructed through the center of the cylinder and parallel 

to the arms of the extensometer. The center of load is specified by an 

eccentricity e and the angle $. The gage center is offset from the center of 

the cylinder an amount ex in the x-direction and ey in they-direction. H1,. 

L1, H2, and L2 denote the gage readings observed for a particular load P. 

The stress which exists at each of the gage points is the sum of the axial 

compression and bending stress contributions. It can be shown that the ob

served gage point readings and the quantities defined above are related by 

the expressions given below. 
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FIGURE 9. IDEALIZATION OF EXTENSOMETER ATTACHMENT TO CYLINDER 
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Hl = _§L { f. 
E A 

+ Pe [sin 1/J 

I ~r2 - e 2 
X 

+ ex cos l/J]} 

+ Pe [-sin 1/J ~ r2 - e 2 
Ll = GL { P +ex cos l/J]} --r· A I X 

~r2 H = _§L { f. + ~e [COS 1/J 
2 + ey sin l/J]} - e 2 E A y 

L = 2 
_§L { f. 

E A 
Pe . ~ 2 + ~-I [-cos 1/J r - e 2 y + ey sin 1/J]} 

In Eq. (8), the following additional terms are used: 

GL =gage length (6 in.) 

E = modulus of elasticity of the concrete 

P = applied load 

A= area of the cylinder {28.274 in. 2) 

(8) 

~I =moment o~ inertia of cylinder area about diameter line (63.617 in. 4) 

The usual method of data reduction for extensometer tests is to average the 

four gage readings (i.e., ~[H 1+L 1+H2+L2 l) and divide by the gauge length to 

obtain the average strain corresponding to an average stress of P/A. Dividing 

the stress P/A by the strain computed in this fashion yields the modulus E. 

The conditions under which this procedure is theoretically correct can be 

derived from Eqs. (8}. If either the load eccentricity e or the gage center 

eccentricities ex and ey are zero, then the above procedure is correct. How

ever, if both e and one or both of the quantities ex and ey are nonzero, the 

above procedure does not yield th~ proper value of modulus E. The error in 

the latter case is a function of e, ex, ey and 1/J, which are unknown. The 

eccentricities e and e are dependent upon the way in which the yokes are 
X y 

attached at the outset of the test and remain unchanged as load is applied. 
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The quantities e and $, however, can be reasonably expected to change some

what under each additional increment of load due to deformations in the cyl

inder and cylinder capping material relative to the essentially undeforming 

steel loading plates of the testing machine. When a load is applied eccen

trically (e ~ O), the average stress P/A is not the ·highest stress on the 

cylinder. It occurs at the point where the line defining~ in Figure 9 inter

sects the edge of the cylinder. Thus, associating an observed modulus value 

with the average (P/A) compressive stress on the cylinder at failure, can 

be misleading since the stress which precipitates failure is higher than 

the average stress due to the eccentricity of load. 

The preceding corrments are made in preface to a discussion of the mod

ulus data taken in the course of this investigation. Tests were run on 

cylinders at McDonough Bros. in San Antonio, Texas Concrete Company in 

Victoria and TXI•s Chalk Hill plant in Dallas. Basically the same test pro

cedure was followed at each location.. The test cylinders were made from 

concrete being poured on a production line of beams, were cured with those 

beams, and were tested shortly after the release cylinders for the line were 

broken early in the morning. The extensometer was placed on a cylinder and 

positioned in the testing machine. An initial load of 10 kips wa·s applied 

and the dial gages zeroed prior to the beginning of the test. Loading was 

in 10-kip increments, with gage readings taken at each load increment. When 

the terminal load was reached, the yokes were released and the extensometer 

removed. The loading was then taken to failure to obtain the compressive 

strength of the cylinder. The only exception to this procedure occurred at 

San Antonio. There the testing machine arrangement was such that the cylinder 

had to be unloaded and removed from the machine before the extensometer could 

be removed safely. The cylinder was then returned to the machine and tested 

to failure. 
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The data taken are contained in Appendix D. The cylinders are' iden

tified with the notation S1-l, 04-2, etc. The letters S, D and V indicate 

tests conducted at San Antonio, Dallas and Victoria, respectively. The 

first digit indicates the beam number in the production line from which the 

cylinder was cast and the second digit denotes the cylinder number for that 

beam (1, 2, or 3). Gages 1 & 3 and gages 2 & 4 were paired on opposite 

sides of the extensometer. An inspection of the readings in Appendix D 

.indicates that significant eccentricities were present in some tests. No 

satisfactory technique was found for preventing this. Early in the testing 

program attempts were made at unloading the cylinder and repositioning it in 

the testing machine. This procedure for eliminating eccentricities did not 

prove satisfactory for several reasons. First, significant improvement 

could not be consistently obtained, and when initial improvement was obtained, 

eccentricity of load tended to creep back into the test at higher loadings. 

Adjustments to the position of the extensometer proved to be even more 

frustrating. ·· Minor adjustment, which could only be made on the basis of 

intuition as often as not made the situation worse. A measure of the eccen-

tricities in the extensometer (ex and ey in Eqs. (8) can be obtained by 

averaging readings for gages 1 & 3 and 2 & 4. If ex=ey=O, Eqs.(8) indicate 

that the two averages should be equal. In a number of cases, this is obviously 

not true. In a number of instances, one gage remained essentially stationary 

as the load increased. When this occurred early in the load history, the 

specimen was unloaded and the gage was adjusted and rezeroed to insure that 

it was not sticking or had 11 bottomed out11
• Very seldom did this improve 

the situation. In a few instances, this erratic behavior included a gage 
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.. going negative" at lower loads, indicating that the concrete at that point 

was under slight tension. This is possible only under rather significant 

load eccentricities (e in Eqs. (8)). Modulus of elasticity values for each 

cylinder tested were obtained by plotting average stress (P/A) against average 

strain (sum of the gage readings divided by 4 times the gage length) and 

graphically fitting the best straight line to the points up to one half f'c. 

The results are summarized in Table 3 where the modulus of elasticity and 

compressive strength for each cylinder are listed. Figure 10 shows a plot 

of modulus vs. the square root of compressive strength for all tests. It 

is generally accepted (5) that modulus of elasticity is approximately pro

protional to the square root of compressive strength for concretes with 

similar aggregate. The course aggregate used at all three plants was crushed 

limestone. As can be seen in Figure 10, there is considerable scatter in 

the data. Part of the variation can be accounted for on the basis that pro

portionality is only approximate. The data from which the proportionality 

relationship was derived ( 6) displayed comparable scatter, although the 

variety of mix designs and aggregates considered was much greater. The 

other source of variation could be one or more of the factors discussed above. 

The range of variation in measured modulus values (largest minus smallest 

divided by average) was 16% for Victoria, 34% for Dallas, and 19% at San 

Antonio. 

2.2.5. Variability of Measured Release Cambers. In addition to basic 

data on concrete modulus variability, measurements of camber imnecfiately 

after release of strands were made on beams of identical design cast in the 

same line. The measurements were made on the first site visits to the plants 

at Victoria, Dallas and San Antonio. The beams observed at Victoria were 
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100 ft. SDHPT 54 in. beams and 79 ft. type C beams at Dallas. At San Antonio, 

74.7 ft. type C beams were observed. Centerline camber was measured with an 

accuracy of l/16 in. The measurement was made between the soffet of the 

beam form and the bottom face of the beam. 

Camber measurements are given in Table 4. Camber of a beam upon release 

results in heavy bearing between the ends of the beam and the supporting form. 

Shortening of the beam occurs at the same time that the camber is being de

veloped, and the result is friction at the ends which resists shortening. 

That friction also reduces release camber. The friction is probably about the 

same from beam to beam and its influence on camber in any one line of bemas 

would be about the same. In theory camber varies inversely as modulus of 

elasticity, but the tabulated cambers do not reflect the variability seen in 

modulus shown in Fig. 10. The more stable camber can be rationalized in 

several ways. 

One explanation is that the test procedure for modulus values is more 

susceptible to variability than the 11 true 11 modulus values - that is, the 

scatter in modulus values is due largely to experimental error. Unfortunately, 

there are no data available with which to explore this possibility. Another 

explanation is connected with the accuracy of measurement of release cambers. 

How sensitive is release camber to concrete modulus? That is, how much 

variation in modulus could occur without being detected by a measurement 

accurate to l/16 in.? This aspect was explored using the beams observed at 

San Antonio and the camber model developed in the next chapter. The ob-

served camber at release for four of the five beams (see Table 4) ·was 1~ in. 

Using the properties of the beam and its strand pattern, it was found that 

a modulus of 4850 ksi produced a release camber of 1.25 in. Holding all 

other parameters in the model constant, the modulus at release was varied, 

and it was found for this particular beam that slightly less than a 5% 
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variation in modulus about the value of 4850 ksi was necessary to produce 

a release camber which was 1/16 in. greater or less than the observed value 

of 1.25 in. The general sensitivity of beam camber to modulus at release 

is, of course, dependent on the properties of the particular beam under 

consideration. However, to expect that variations in modulus of the size 

found in the testing program reported in Table 3 to not be reflected in 

measurable differences in release camber does not seem plausible. 

2.3 SUMMARY OF SITE VISIT FINDINGS 

Observations of the fabrication of highway beams at six prestress 

plants were made and follow-up studies were conducted at three of these 

locations. The procedure used by SDHPT inspectors.in monitoring the ten

sion induced in the prestress strands during the stressing operation provides 

good control over strand force. The variability in prestress force can be 
- ' 

expected to be well within the limits permitted by SDHPT specifications. 

No quantitative statement concerning the displacement of strands from their 

designated positions caused by casting operations could be made, although 

evidence was found in one instance that some straight strands were displaced 

almost 2 in. below their designated positions. If no support or spacers 

are provided between these points, the amount of strand displacement can be 

expected to increase with increase in beam length and with increase in beam 

depth because of greater weight of concrete above the strand. Time lags 

between stressing of strands and the beginning of casting operations were 

observed to vary considerably in some instances, allowing greater stress 

relaxation losses to occur in the strands. 
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Potential sources of variation in camber of identical beams were found 

that stem from differences in age of beams and in differences in casting 

operations. Beams that are identical in other respects will attain different 

cambers at the time of deck casting if their age differences are substantial. 

The amount of camber a beam attains is influenced by the age of the concrete 

when strands are released. Cases were found where there was more than 3 days 

difference in ages of identical beams at the time strands were released. In 

most of these instances, a change from steam to wet mat curing introduced 

additional variations that would affect final camber. 

An extensive sampling of modulus of elasticity values of concret~ poured 

on the same production operation were taken. The results of the test program 

were somewhat inconclusive. They indicated a range of variation that does 

not seem to be consistent with variations in observed camber of beams at 

release. There is ample evidence indicating the variability in modulus values 

was in part associated with experimental error in the testing procedure. 

2.4 DESCRIPTION OF THE ANALYTICAL MODEL 

The analytical model used in this study was an adaptation of that developed 

by Sinno and Furr { 7) who used it to predict the cambers of prestressed con

crete highway beams. The mathematical basis of their model is contained in 

the work of Sinno { 2). Refinements in their basic model were developed in 

this study to accommodate the various factors identified earlier as affecting 

camber. An explanation of these refinements is presented below. 

2.4.1. Assumptions Underlying the Sinno and Furr Model. The model' 

presented by Sinno and Furr for predicting time-dependent deflection of 

prestressed beams was based on the following assumptions: 
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(i) beam cross sections remain uncracked, and under both initial 

elastic and long term inelastic behavior, plane sections remain 

plane, 

(ii) the stress level in prestress strands is sufficiently low 

that the stress-strain relationship for the strand material 

is linearly elastic and time-dependent stress losses in the 

strands (strand relaxation) can be neglected, 

(iii) a suitable modulus of elasticity value for the concrete at 

release of strands is available, 

(iv) a shrinkage function, suitable for the beam concrete under 

consideration is available, which gives shrinkage strains 

as a function of time in the form of a hyperbolic function, 

(v) concrete displays the superposition characteristic under creep 

loadings, i.e., the creep strains occurring at any time after 

loading are directly proportional to the stress initially applied, 

(vi) the creep behavior of concrete can be characterized by a unit 

creep function of hyperbolic form, 

(vii) concrete throughout a beam has the same properties. 

2.4.2. Generalized Unit Creep Function. The strain which occurs in 

concrete under a constant applied unit stress is called creep strain and the 

function e giving its value is referred to as the unit creep function. It c 
has been observed by many researchers that this function depends both on 

length of time the unit stress has acted as well as the age of the concrete 

when the stress is first applied. 
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Sinno and Furr used a special form of the unit creep function 

( ) _ _Al t_-_a) 
e: c t,a .= B"+{t-i) ( 9) 

to predict the creep strain occurring under a 1 ksi stress at time t when 

the stress was applied at time a=O. They obtained good agreement between 

predicted camber and measured camber for a number of highway beams. The 

constants A and B were determined by conducting creep tests on samples of 

concrete taken from the beams whose behavior was studied. Creep specimens 

were cast with the beams and subjected to the same curing conditions as 

the beams. The specimens were loaded with 1 ksi stress at the same time the 

strands were released. Thus, the unit creep curve obtained was 11matched" 

with the conditions of the curing and age at loading of the particular beam. 

Ingram and Furr (a) later obtained values of the constants A and B for 

concrete produced in several localities in Texas. Creep tests were run on 

concrete produced by manufactures in Dallas, San Antonio, Odessa and Lufkin, 

Texas. Test specimens produced at each site were cured under the same con

ditions as typical beams produced there. At San Antonio, curing consisted 

of 24 hours of water curing prior to application of load. At Dallas, steam 

curing was used for 15 hours prior to loading at 18 hours. Mix designs at 

each locality used Type III Portland cement and either crushed limestone or 

limestone gravel course aggregate. Table 5 lists the constants A and B 

obtained from the test specimens while Table 6 contains strength and modulus 

data for these concretes. No data was taken on concretes produced in Vic

toria, where many of the beams investigated in this study were produced. 

The unit creep function defined by Eq. (9) and the constants in Table 

5 apply for concrete loaded at specific ages. There is ample evidence in the 

literature to indicate that initial loadings at different times would produce 
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.. 

..••...••....... Midspan Camber (In.) •.•••••••...••••.•••. 

Location 

Victoria 

Dallas 

San Antonio 

Concrete 
Producer 
Location 

Dallas 

San Antonio 

Beam 1 

1 1/16 

1 3/8 

1 3/8 

Beam 2 

1~ 

1~ 

1~ 

Beam 3 

1~ 

1 3/8 

1~ 

TABLE 4. MEASURED RELEASE CAMBERS 

Constant Constant 
A B 

(~-in/in/ksi) (days) 

440 60 

400 50 

*Compressive strength of concrete at time of loading. 

Beam 4 

1 1/8 

1~ 

1~ 

f' * c 
(psi) 

7,080 

5,250 

TABLE 5. UNIT CREEP FUNCTION CONSTANTS fROM REFERENCE (8 ). 
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Beam 5 

1~ 

1~ 



Concrete Strength Modulus 
f• Ec Producer Age c 

Location (days) (psi) (ksi) 

Dallas 0.75 7,080 5,200 
7 7,400 5,710 

28 8,490 5,270 
90 8,970 5,430 

180 8,800 5,310 

San Antonio 1.0 5,250 4,220 
7 7,560 5,370 

28 8,710 5,400 
90 9,270 5,250 

180 8,710 5,850 

TABLE 6. STRENGTH AND MODULUS DATA FROM REFERENCE (8 ). 
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different constants. Neville (5 ) has presented data to support his 

hypothesis that the ultimate unit creep strain (the constant A), is 

roughly inversely proportional to the stress-strength ratio. That is, 

to the ratio of the compressive strength of the concrete when first 

loaded to the compressive strength of the concrete at t=oo. Under this 

assumption, if the constant A has the value A for a concrete whose strength 

is r'c when first loaded, the A for concrete loaded at a different time 

is given by 
f'c A(a) = . A 

f'c(a) (10) 

where 

A = unit creep strain at t=oo for concrete whose strength was 

r'c at time of loading. 

The form of Eq. (10) proved workable because data on concrete strength gain 

versus time was reasonably easy to gather and by nature should reflect 

variations in curing conditions. Preliminary data indicated the relation

ship between age and strength could be approximated by 

where 

f' [a+t ] 
f' (a) = coo cr 

c b + [a+t ] cr 
(11) 

f'c(a) =compressive strength of concrete at time (a+tcr) since casting 

f'ero =compressive strength of the concrete at t=oo 

tcr = time between casting of concrete and application of stress 

a = time measured from application of stress 

b = a constant depending on curing conditions. 

A plot of f'c(a)/f' t• . h . . 1 coo vs. 1me 1s sown 1n F1gure 1. 
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The constants f' and b were determined for typical concretes produced at coo 
San Antonio, Dallas and Victoria. SDHPT personnel at each of the plants 

cast cylinders from a single batch of concrete used in production, cured 

them in the same manner as beams produced there and then ran strength tests 

over a 28-day period. The data obtained are_ listed in Table 7. A least 

squares fitting technique was used to compute the constants f'coo and b 

for the data at each location and the results are given in Table 8. It 

is interesting to note the effect of curing technique on the shape of the 

curve defined by Eq. (11). Concrete from Dallas and Victoria was steam 

cured for approximately 15 hours and then placed in storage beside beams 

being produced at that time. The cylinders at San Antonio were moist cured 

using wet mats for approximately 48 hours and then moved to storage in the 

yard. The constant b is time required for the concrete to obtain one half 

of its final (t=oo) compressive strength. For steam curing, this requires 

5 to 6 hours, while for moist curing, more than 20 hours are required. 

Substituting Eqs (10) and (11) into (9) produces the following final expres-

sian for unit creep strain: 

f' {b+[a+t ]} · c - cr ec(t,a) = -- • A 
f'coo {a+tcr} 

{t-a} 
{B+[t-a]} 

The relationship contains five constants which must be evaluated. 

(12) 

2.4.3. Shrinkage Function. Sinno and Furr and Ingram and Furr approx

imated the time dependent drying shrinkage strains occurring in concrete by 

a hyperbolic function. They used the expression 

(13) 
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DALLAS SAN ANTONIO VICTORIA 

Age f• * Age f• * Age f• * c c c 
(days) (psi) (days) (psi) (days) (psi) 

a·. 75 6340 1.8 5570 0.68 5910 

1.75 7050 3.0 6300 1.68 6530 

2.75 7500 5.0 7240 2.84 7520 

4.75 7610 15.0 . 7600 4.69 7400 

8.75 7900 28.0 8050 8.69 7770 

14.75 8100 14.69 8100 

28.75 8330 

*Average of 2 cylinders 

TABLE 7. CONCRETE STRENGTH VS. TIME FOR 3 LOCATIONS 
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DALLAS SAN ANTONIO VICTORIA 

f • (psi) 8140 8240 8010 
00 

b (days) 0.22 0.86 0.26 

TABLE 8. CONSTANTS FOR EQUATION (11) RELATING CONCRETE STRENGTH TO TIME. 

Concrete Constant Constant 
Producer c D 
Location {ll-in/in) {da~s) 

Dallas 315 20 

San Antonio 380 25 

TABLE 9. SHRINKAGE FUNCTION CONSTANTS FROM REFERENCE ( 8). 
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Table 3 lists values for the constants C and D from reference (8 ). The 

values were obtained from specimens vastly different than full beam cross 

sections. The principal factors affecting the constants are curing con

ditions and volume/surface ratio of the member (9 ). The shrinkage strains 

appear to have little influence on final cambers according to Sinno ( 2 )~ 

2.4.4. Modulus of Elasticity Function. The initial camber on release 

of strands is influenced primarily by modulus of elasticity. Modulus is 

known to increase approximately with the square root of compressive strength 

( 6). Thus, the following expression was used to express the time dependence 

of the modulus of elasticity: 

(14) 

where f•c(a) is given by Eq. (10). The constants G and H were evaluated 

for the modulus data taken at San Antonio, Dallas and Victoria (see Table 

3 and Figure 10) using least squares fitting to obtain the constants shown 

in Table 10. The data available is not particularly well suited for charac

terizing the relationship between modulus and strength because the strength 

values tend to be clustered about a central value. This is especially true 

of the data taken at Victoria and is reflected in the value of G which is 

nearly zero, indicating that the modulus is essentially independent of con

crete strength. Where wider vari~tion in strengths occ~rred (Dallas and San 

Antonio), the effect of concrete strength is more pronounced and yields 

non-zero values for the constant G. Values of the constants were also 

computed for combined data from all locations for comparison purposes. 
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Constant G Average Root - Mean-
Origin of 

(psi-~) 
Constant H Square Error1 

Test Data ( k's i) (ksi) 

San Antonio 37.04 1646 842 

Dallas 81.30 -1130 1831 

Victoria -0.012 5180 922 

All 89.13 -2103 ' 2852 

1Difference between observed modulus and that predicted by equation; 
squared, summed over all data points, square root taken, and results 
divided by number of data points. 

E(t)= G it~(a) + H 

TABLE 10. CONSTANTS FOR EQUATION RELATING MODULUS OF 

ELASTICITY TO CONCRETE STRENGTH. 

San Antonio: E = 37,040~ + 164,000 {psi) 

Dallas E = 81,300 ~ - 1,130,000 

Victoria E = - 12~ + 5,180,000 

All E = 89,130 ~ - 2,103,000 
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2.4.5. Strand Relaxation Stress Loss. The work of Magwra, Sozen and 

Siess (10) forms the basis of the present AASHTO expression for relaxation 

loss of prestress. Their expression was incorporated, giving 

where 

fs(t) = fsi {1-0.1 log T[fSi/fy - .55]} 

f (t) = stress in strand at time t s 
f = initial stress in strand si 

(14) 

fy = .1% offset stress (assumed to be 85% of f•s, the ultimate strength 

of the strand) 

2.4.6 Strand Force and Position Variability. In order to accommodate 

studies of the effect of variations in strand force and strand position, the 

model was generalized to treat each row of strands individually. Each row 

was assumed to consist of straight and draped strands. The draped strands 

were characterized by their deviation from the position occupied by the straight 

strands in that row. Figure 12 shows the five eccentricity values used to 

define the position of draped strands in a row. This scheme permits the approx

imate modeling of strands displaced by the placement of concrete. The assumed 

position of draped strands in a row (for design calculations) is obtained by 

setting eHL = ec = eHR = 0. If a row of straight strands is displaced down

ward by the weight of concrete, this situation can be modeled by treating 

the straight strands as draped and assigning non-zero values to eHL' ec and 

eHR. Model parameters permit the specification of different pre-release 

forces for draped and straight strand force for each strand row. This generality 

affords adequate flexibility for modeling variations in the force and position 

of strands in a beam. 
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2.5 THE RESEARCH APPROACH 

The data on beam cambers in Appendix A provided an indication of the 

extent of the differential camber problem. Information from site visits 

and manufacturing records identified variable conditions that could be 

expected to influence the camber of identically designed beams. An analyt

ical model was developed to predict the effect on camber of variable condi

tions, such as strength and modulus of concrete at release, differences in 

creep and shrinkage properties of concrete, age differences of beams, and 

other factors discussed earlier. The research approach incorporated the 

analytical model to assess the likely load that observed camber variations 

could be accounted for by the conditions of variability known to exist. 

Good agreement of predicted camber with observed cambers of experimental 

beams was obtained using the basic analytical model with creep and shrinkage 

properties taken from tests of samples of concrete used in the beams. 

Because of the number of different producers and the time and expense in

volved in obtaining test data on creep and shrinkage properties, no testing 

program could be undertaken to generate this information. Thus, it was 

necessary to develop estimates of these parameters. The remaining model 

parameters could be reasonably estimated from manufacturing information in 

the case of those beams listed in Appendix C. For the beams in Appendix A, 

however, virtually no information for parameter estimatiqn was available. 

This presented a difficult dilemma. Those beams displaying the most erratic 

cambers and therefore of greatest interest could be analyzed only by esti

mating a number of parameters with virtually no supporting information. 

The beams with manufacturing information in Appendix C showed less camber 

variability than desired. 
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A review of the beams available in Appendix C indicated that they 

covered reasonably well the range of spans and beam types used in the 

State. Conclusions drawn collectively from studies of their behavior 

should therefore be generally applicable. Thus, those beams were used 

to examine the sensitivity of camber to various factors. 
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Ill. MoDEL VALIDATION AND PARAMETER ESTIMATION 

Appendix C contains infonnation on 16 different beams, of type C, 54 

and AASHTO IV, with spans from 50 ft. to 124 ft. Typically, several different 

sets of manufacturing conditions existed for each beam. Table 11 contains 

a summary of information for selected conditions with each beam. Also shown 

with each condition is an average camber value used for parameter estimation. 

In most cases, this is the average of cambers of all beams known to have been 

produced under the condition. As an exampl~, lines 1, 2 and 3 of Table 11 

refer to data in Table C1. Line 1 pertains to the manufacturing condition 

where release occurred at 63 hours. The average camber listed for this con

dition is 1.74 in., the camber of the only beam known to have been produced 

under that condition. Two other beams were produced under the condition (lines 

5 and 6, Table C1), but the reported cambers are mixed with those from another 

condition of manufacture and thus could not be used in computing the average. 

Line 3 of Table 11 was obtained by averaging the cambers from lines 2 and 7 

of Table C1. 

In some cases, the nature of the data required other approaches for 

determining an average camber for a particular beam. Table C5 contains no 

grouping of beams produced under identical conditions. The closest approxi

mation to this condition is found in lines 1 through 6 where 5 of the 6 beams 

were produced from a single casting operation. The measured camber values are 

consistent, with the exception of 1.02 in. This value was deleted as being 

abnormally low and the remaining 5 values averaged to produce the number 

shown on line 12 of Table 11. Nearly the same situation exists in Table C7. 
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In order to get 2 conditions, the two beams with erection mark W-20 were 

assumed to be produced under the conditions of line 1, and the average 

of the two reported cambers entered on line 15 of Table 11. The conditions 

in Table CB were so mixed that no single condition could be isolated. 

These occasional manipulations of the average camber value were justi

fied by the need to estimate a set of parameters to describe the behavior of 

a particular beam in the sensitivity analysis. The double lines in Table 11 

separate the beams produced by different mam11facturers. 

Values of the model parameters _were determined by the method outlined 

below, which yielded predicted cambers in reasonable agreement with the 

average cambers listed in Table 11. The estimated parameters were then used 

as the base condition for sensitivity evaluations described in the next chap

ter. 

Because several different manufacturing conditions accompanied each 

of the beams listed in Table 11, it was possible to validate the model to some 

degree. To accomplish this, the assumption was made that all concrete used 

in beams in a particular table in Appendix C could be characterized by the 

same creep, shrinkage and modulus parameters. If this assumption was strictly 

correct, then the different average cambers associated with different condi

tions of manufacture should be predicted by the model. Precise agreement 

could not be expected, however, for several reasons. The assumption that 

the concrete in all beams could be described by the same paramete~s is contra

dicted by the variability of modulus values (Table 3), for example. Para

meters describing creep and shrinkage properties are known to be influenced 

by environmental conditions which have seasonal fluctuations. 
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3.1 PROCEDURE FOR PARAMETER ESTIMATION 

Possible variations in strand force and strand position were not con

sidered in estimating model parameters describing concrete properties. The 

strand stress immediately after stressing was taken as 70% of ultimate and 

strand locations were taken from Appendix C. 

Nine parameters are required to characterize concrete behavior. These 

are summarized in Table 12. Table 13 contains a brief description of the 

method used for parameter estimation. The method seeks to adjust the para

meters to obtain agreement between the average measured cambers in Table 11 

and those predicted by the model. 

Some uncertainty was associated with the selection of the time at 

which to compare measured and predicted camber. The Districts did not supply 

the date when camber measurements were made. Thus, the exact age of the beam 

at that time could only be estimated. When all beams were used in a single 

span, (Table C1, for example), the beam age for all beams could be estimated 

by adding the same time increment to each age at shipping listed in Column 7. 

When more than one structure was involved (e.g., Table C4), additional 

uncertainty was introduced, as well as variabilities in measured cambers 

not reflected in the average camber listed in Table 11 that was being matched. 

There is no assurance that the beams produced first for a project were also 

the first to be erected and'measured. Table C14 describes beams used in a 

two span structure with five beams per span. The erection marks suggest that 

the two beams F1D1 were exterior beams, possibly destined for the same position 

in different spans. If beams were stored after production and all transported 

to the construction site and both spans erected at approximately the same 

time, then the ages at shipping would be good estimates of their age when 
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Parameter Definition 
. Applicable 

Equation 

..•.••.....•.•.•..••.••••••. Unit Creep Function ••••.••••••••.•.•.•••••••• 
I 

r'c Concrete strength when first subjected to stress (10), (12) 

B 

Creep strain at t = oo for concrete with strength 
f•c when subjected to constant.1 ksi_ stress 

Time required for creep strain to reach ~ A 

(10}' (12) 

(9)' (12) 

.............••...•.•.•• Strength Gain Vs. Time ••••..•••.•••••.•......•..• 

f' coo Concrete strength at t = oo (11), (12) 

b Time required for concrete strength to reach 
~ f' 
2 coo (11), (12) 

.••...•...••.•••......•..• Shrinkage Function •.......•.•..••..•.••..•..••• 

c 

D 

Shrinkage strain at t = oo 

Time required for shrinkage strain to reach ~ C 

(13) 

(13) 

•..•.••••.••..•••• Modulus of Elasticity Function~ •••.•••..•.....•...•.•.•• 

G Slope of linear function relating square root of 
concrete strength to modulus of elasticity (14) 

H Intercept of linear function relating square root 
of concrete strength to modulus of elasticity (14) 

TABLE 12. MODEL PARAMETERS DESCRIBING CONCRETE PROPERTIES 
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Parameters 

B 

f' b coo' 

C, D 

G, H 

Method of Estimation 

Adjusted to obtain agreement between predicted and 
measured cambers. For beams produced by McDonough 
Bros. in San Antonio, initial estimates taken from 
Table 5. 

Value taken from Table 5 for beams produced by 
McDonough Bros. in San Antonio. Value listed for 
Dallas used for beams produced in Victoria. 

Computed by fitting hyperbolic function {Eq. 11) to 
two data points taken from columns 2, 3 and 4 in 
Appendix C. Adjustments made if constant b deviated 
significantly from value listed in Table 8. 

Values from Table 9 used for beams produced by Mc
Donough Bros. in San Antonio. Values in Table 9 
listed for Dallas used with beams produced in Victoria. 

Adjusted to obtain agreement between predicted and 
measured cambers when reasonable adjustments to r'c 
and A failed to produce satisfactory agreement. 
Initial values taken from Table 10. 

TABLE 13. METHOD OF MODEL PARAMETER ESTIMATION 
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camber measurements were made. Other construction sequences are possible, 

however, involving delays between erection of the first and second spans, 

in which the age at shipping would considerably differ from the age when cam

ber measurements were made. These types of uncertainties become more pro-

nounced as the number of structures in a project become greater. 

Computational experience indicated that the rate of camber growth 

predicted by the model became rather small after about 1.5·B days, where B 

is the constant appearing· in the unit creep function given by Eq. (12). Thus, 

when age at shipping exceeded 100 to 120 days, the error expected from an 

incorrect estimate o.f age at camber measurement would be no more than a few 

tenths of an inch. For most cases listed in Appendix C, this situation 

prevailed. Noted exceptions, however, were the beams in Tables C4, 11, 12 

and 15. 

The parameters f•c and A were adjusted first in attempting to obtain 

the average camber at the age at shipping given in Table 11. The unit creep 

function is proportional to the product of these parameters, so they were 

varied to obtain specific values ~f their product. The constants f 1 and 
Coo 

b, which describe the rate of concrete strength increase, were computed by 

forcing Eq. (11) to pass through the release strength and subsequent strength 

values listed in Table 11 for each beam. The age corresponding to release 

appears in column 2 of Table 11 and the time corresponding to the subsequent 

strength values are from tests conducted on cylinders that were stored under 

water prior to testing. Thus, their curing conditions were -different from 

the concrete in the beams. In most cases, however, it was found that better 

agreement was obtained between measured and computed cambers when f•coo and 
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b were determined in this manner rather than being computed from Figure 11. 

This method of determination of f'coo and b made their values dependent on 

known properties of the concrete and thus eliminated them from the list of 

parameters requiring estimation. 

The values of the parameters t'c, B, C, D, G and H were held constant 

for a particular producer (see Table 14). The values of B, C, and D were 

based on the data of Ingram and Furr ( 8). The parameters G and H, which 

relate modulus to compressive strength, were adjusted until reasonable agree

ment for all cases for a particular producer was obtained. The final para

meter variation involved only A. 

3.2 MEASURED CAMBERS VS. PREDICTED CAMBERS 

The results of parameter estimation and predicted cambers are summarized 

in Tables 14 and 15. In most cases, reasonable agreement was obtained between 

measured and predicted cambers. For beams where more than one condition of 

manufacture were involved, the model usually indicated the correct sense of 

the differential between cambers. For example, the 102 ft. type 54 beam 

(lines 4, 5, and 6 in Table 15) had one measured camber (line 6) lower than 

the other two (lines 4 and 5). The same pattern was displayed by the predicted 

cambers. This was accomplishe~ while holding all estimated parameters constant 

and varying onl~ the known differences in manufacturing conditions. This tends 

to substantiate the theoretical basis of the model developed in Section 2.4. 

Several exceptional situations were encountered in attempting to match 

measured and predicted cambers. The 85 ft. type C beam (line 19 of Table 15) 

camber could not be matched by any reasonable perturbations of the parameters 

which produced good comparisons for other cases. It was suspected that an 

error might be present in the strand pattern description, although no proof 

of this could be obtained. 
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0'1 
0'1 

L 
i f• f' * Beam n c 'A B coo b* c D 

Description e (psi) (ll-in/ksi) (days) (psi) (days) (ll-in) (days) 

124' AASHTO IV 1 5250 300 50 7927 .39 380 25 
2 300 8754 1.27 
3 300 7549 .50 

102' Type 54 4 340 8460 .54 
5 340 7836 . 76 
6 340 7402 .65 

100' Type 54 7 500 6944 .46 
8 500 8286 .72 

go• Type 54 9 360 9068 1.00 
10 360 8588 . 1.77 

. 11 360 8751 1.36 

85' Type 54 12 300 8300 .63 

75' Type 54 13 ~ 400 7684 .50 
14 400 ~. 9610 2.60 ,, 

120' AASHTO IV 15 sooo 300 60 9013 .40 315 20 
16 300 9326 .57 

85' Type 54 17 330 8350 .29 
18 330 8688 .31 

85' T:ype C 19 

80' Type C 20 260 8414 .34 

so• Type c 21 200 
, 

7841 .37 

* Values computed from release and subsequent concrete strengths. 

TABLE 14. VALUES OF MODEL PARAMETERS FOR BEAMS IN APPENDIX C. 

G H 
(ksi/ psi) (ksi) 

37 2430 

I 
I 
I 

1 1 

80 -1105 

,. ,. 



0"1 
........ 

" 

L 
i r• f' * Beam n c A B ceo b* c D G 

Description e (psi) (11-in/ksi) (days) (psi) (days) (11-in) (days) (ksi/ psi) 

132' AASHTO IV 22 5000 280 60 7212 .39 315 20 80 
23 280 7410 .31 
24 280 7218 .41 
25 280 7680 .33 

108' Type 54 26 220 8080 .28 

so• Type 54 27 340 ,, 8605 .32 , r ,, , 

* Values computed from release and subsequent concrete strengths. 

TABLE 14 CONTINUED. VALUES OF MODEL PARAMETERS FOR BEAMS IN APPENDIX C. 

l 

H 
( ksi) I 

-1105 

I 

• 



Average 
Line Measured Predicted 

Beam Reference Camber Camber 
Description Table 11 (in) (in) 

124 ft. AASHTO IV 1 1.74 1.86 
2 2.64 2.03 
3 1.83 1.88 

102 ft. Type 154 4 3.15 3.12 
5 3,~21 3.12 
6 3.06 2.96 

100 ft. Type 54 7 3.32 3.25 
8 3.24 3.08 

90 ft. Type 54 9 2.21 2.33 
10 2.22 2.23 
11 2.18 2.04 

85 ft. Type 54 12 2.18 2.06 

75 ft. Type 54 13 1.64 1.65 
14 1.36 1.52 

120 ft. AASHTO IV 15 3.18 3.17 
16 3.42 2.93 

85 ft. Type 54 17 2.50 2.55 
18 2.40 2.49 

85 ft. Type C 19 2.26 (not determined) 

80 ft. Type C 20 2.37 2.48 

50 ft. Type C 21 0.29 0.55 

132 ft. AASHTO IV 22 1.08 1.17 
23 1.38 1.28 
24 1.20 1.09 
25 1.14 1.18 

108 ft. Type 54 26 2.91 2.93 

80 ft. Type 54 27 0.87 0.84 

TABLE 15. AVERAGE MEASURED VS. PREDICTED CAMBERS USING 

PARAMETER VALUES FROM TABLE 14 
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IV. ANALYTICAL STUDY OF DIFFERENTIAL CAMBER 

The analytical model was used initially to study the extent of differential 

camber that could occur due to observed variations in the factors known to 

affect it. Results of this effort are described in the next section. It soon 

became apparent that in most cases where significant differences in camber of 

beams at ages of 100 days or more occurred, there was also a significant 

difference in camber at release. In effect, time dependent camber changes 

tended to amplify any initial release camber differences which existed. 

Thus, additional effort was devoted to characterizing the effect of variable 

factors on camber at release. These are described in subsequent sections. 

4.1 TIME DEPENDENT CAMBER DIFFERENCES 

Three typical beams were ·used in this study: a 120ft. AASHTO IV beam, 

100 ft. Type 54 beam and an 80 ft. Type C beam. The value of model para

meters used for these sections is listed in Table 14. Three conditions were 

varied for each beam: the modulus of elasticity at release, the age of the 

beam at release and the displacement of strands from their position in the 

section prior to casting of the concrete. 

Figures 13, 14, and 15 show the camber growth through 500 days for 

variations in modulus at release and time between casting and release of 

strands. The base condition shown in each figure are those listed in Table 

11, lines 15, 7, and 20, respectively. The base condition modulus of elas

ticity at release were determined from the release strengths listed in 
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Table II using Eq. (14) and the applicable constants in Table 14. 

The plots indicate the interactive nature of the age at release and 

the modulus of elasticity at release. At releaseage, modulus in the model 

is functionally related to the concrete strength at that age, which is com

puted from Eqs. (11) and (14). For early release times (Tcr=0.5 days), 

the lower release strengths produce lower release modulus values as well 

as larger unit creep constants values, giving larger overall camber values. 

The camber shown for release modulus values of 4000 ksi and 6000 ksi were 

obtained by overriding the computed value of Eci based on concrete strength 

at release. 

Figures 16, 17, and 18 were prepared based on the assumption that 

strands were displaced downward by the weight of the concrete during casting. 

The displaced pattern was fashioned from that observed in the beam found in 

the McDonough Bros. Yard in San Antonio (Figure 7). The pattern of strands 

at the beam centerline was assumed to be depressed such that the rowsof 

strands were spaced 3/4 in. (clear spacing) apart, and the bottom row was 

1 in. abov~ the bottom face of the beam. The midspan pattern spacing was 

held constant between the holddown points and varied linearly to the pre

scribed 2 in. grid spacing at each end of the beam where the proper strand 

positions were assured by the presence of the plywood bulkheads. The figures 

indicate that each of the beams displayed considerably greater camber with 

time as a result of the displacement of strands. 

For each of the cases shown in Figures 13 through 18, camber differences 

at release became greater with age due to time dependent camber growth. Thus, 

if camber differences that exist at release are significant, they can be 
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expected to become even larger with the passage of time. Based on this 

characteristic behavior, additional attention was devoted to the study of 

the effect of factors that influence release camber. 

4.2 A STUDY OF FACTORS THAT INFLUENCE CAMBER AT RELEASE 

Factors that could be expected to be involved in differential camber 

in beams have been named and discussed in Chapter 2. The influence of time 

was studied, and it was seen that initial camber differences must exist prior 

to the involvement of time effects to realize the effects found in the study. 

In this section the camber that develops at release is studied, and time is 

not entered as a variable. Three factors that have a pronounced influence 

on camber and which, too, might vary in magnitude for one reason or another 

are of interest here. It is the purpose of this section to give quantitative 

information on camber differences that might be brought about by controlled 

changes in the following: 

(a) Position of prestressing steel 

(b) Magnitude of prestressing force 

(c) Modulus of elasticity of concrete. 

The beam model for this part of the study is shown in Figure 19. The 

prestressing tendons are ~ in. diameter, 7-wire, 270 ksi steel with 28.9 kips 

per tendon immediately after release. The desigry va.lues for steel, concrete, 

and position of the centroid of the prestressing steel., cgs, are taken as the 

standards from which variations occur. 

The beam model permits the displacement of the cgs between harping points, 

and the magnitude of the prestressing force can be changed without changing 
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other factors. The model permits modulus of elasticity changes in layers or 

in sectional lengths of the beam. 

The concretes in the layered system bottom flange, web, and top flange 

can all be different. The section is transformed to the material in th~ 

web area which has a modulus as shown in Figure 19. The section properties 

and cgs (centroids of prestressing steel) are all referred to the transformed 

section by computer calculations for camber. 

The sectional system divides the beam into three equal lengths. The 

concrete in the two end sections is the same and that in the central section 

may be different. The different concrete modulif are used directly in the 

deflection equations in Figure 19; no transformation is necessary. 

The ranges of the values of each variable studied cannot be strictly 

supported by measured data in this study. No me·asurements of the cgs of pre

stressing steel could 'be made, although considerable effort was made with 

the pachometer for that purpose. ,Earlier reference to displaced strands seen 

in a discarded beam shown in Figure 7 gives support to the possibility of the 

cgs being displaced downward, presumably by the weight of plastic concrete. 

The elongation of strands during tensioning is carefully controlled and 

it is checked by SDHPT inspecting personnel. There was not a single instance 

where strand tensioning was found to be improper in the field trips made to 

the yards. The force in the steel has a very important role in camber, how

ever, and it is included with an almost arbitrary range of values. 

The modulus of elasticity of concrete was measured with variable results 

as brought out earlier. There is a certain tolerable variation in concrete 

strength which is closely related to modulus of elasticity. Of all of the 
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three variables studied here, it is felt that a variation in modulus of 

elasticity has the strongest support although the range selected for study 

might be questioned. 

The ranges in values of the three variables are set as follows for the 

study: 

(a) The position of prestressing steel is not changed at the end of 

the beam, and is allowed to vary from one inch higher to one inch 

lower than the standard -- the design position -- at harping points. 

(b) The magnitude of the prestressing force is allowed to vary ±10% 

of the design value from the standard. 

(c) The modulus of elasticity of the concrete is allowed to vary ±20% 

of the design value from the standard. 

The beams selected for this portion of the study are among those reported 

in the survey. They are now serving in structures in the SDHPT system of 

highways and are representative of their class of beams. Table 16 gives pro

perties of the three beams studied. 

4.2.1 The Effect of Displaced Prestressing Strands 

The central region of prestressing steel, that within the harped length, 

has more strands concentrated in an area than at any other section of the 

beam. Because of their concentration and their depth in the beam they probably 

stand a greater chance of overall displacement than those at any other section. 

The changes in camber brought about by displacing the strands in this region 

are given in Table 17. 
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Design fci E* Strands I.cg e Span Weight 
(in. 4) 

e 
( i~.) Type ( ft) (lb/ft) (psi) (ksi) (Number) (in.) 

IV 120 820 5800 4340 52 260,400 11.29 19.36 

54 90 515 5300 4200 28 164,020 11.96 19.82 

c 80 515 6000 4500 32 82,760 7.54 12.84 

~ *The standard value based on design release strength, fci 

E = 57000 V f' (psi) c 

TABLE 16. BEAM PROPERTIES 



co 
0 

Distance Between Harping Change 
ee e L\PR in L\PR Beam . Span Points of Displacement 

( i~.) Type (ft) ( ft) (in.) (in.) (in.) 

IV 120 12 11.29 18.36 5.72 -.25 
IV 120 12 * 11.29 19.36 5.97 0 
IV 120 12 11.29 20.36 6.22 +.25 

54 90 12 11.96 18.82 2.93 -.12 
54 90 12 * 11.96 19.82 3.05 0 
54 90 12 11.96 20.82 3.19 +.14 

c 80 10 7.54 11.84 3.10 -.20 
c 80 10 * 7.54 12.84 3.30 0 
c 80 10 7.54 13.84 3.50 +.20 

*Standard (unchanged) set, as designed. 

TABLE 17. CAMBER CHANGES CAUSED BY DISPLACED STRANDS 
(See Table 16 for beam properties) 

L\DL L\Net L\Net Maxi\ net 
(in.) (in.) ilstd* Minilnet 

-3.42 2.05 0.81 
-3.42 2.52 1.00 1.49 
-3.42 3.05 1.21 

-1.10 1.70 0.87 
-1.10 1.95 1.00 1.31 
-1.10 2.23· 1.14 

-1.27 1.63 0.80 

-1.27 2.03 1.00 1.49 
-1.27 2.43 1.20 



The changes in camber brought about by displaced strands alone are 

small -- never exceeding ~ inch, and amounts to some 4% to 6% of the pre-

stressed camber. This measure can be deceptive, though, because the net 

camber is what one sees in the field, and the differences in cambers are 

the major concern. These differences, the range between the high and low 

values of net camber, are more outstanding. The ratios of the maximum to 

minimum net cambers vary from 1.31 to 1.49 for the cases studied in Table r7. 

In order of magnitude, the same differences could be obtained between the 

standard design case and a high or low camber caused by a two-inch displace

ment of the strands. 

If any strands are displaced it is probably more likely that downward 

rather than upward displacement would occur. A two-inch downward displace

ment of the cgs in the central 10 to 12 ft. of the beam would cause a 

camber of 1~ times the design camber of some beams. 

4.2.2 The Effect of Varying the Prestressing Force 

The camber equations given in Figure 19 can be put in a different form 

to see the effect of changing the prestressing force. If E is constant, 

E1 = E2 = E, then the equations in Figure 19 reduce to the following: 

PL 2 4 2 
APR = BEI [ee + (et-ee) (1 - 3 (~) )] 

·swL3 
ADL = 384EI 
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The equation above for camber due to prestress shows that camber varies 

directly with the prestress force so that d(~rt is constant. Thus a 

10% decrease in P results in a 10% decrease in prestress camber and a 10% 

increase in P results in a 10% increase in the camber. Table 18 shows the 

changes in prestressed camber and in net camber when the prestress force is 

changed 10%. Here, as in the case of displaced strands, the net camber is 

of concern. The 10% change in prestress force causes approximately 33% change 

in the design net camber. The net camber with 110% of design force varies 

from 1.62 to 1.96 times the net camber with 90% of design force. If perchance 

the prestress level were raised 20% of design, the resulting net camber would 

be almost twice the design camber in some beams. 

4.2.3 The Effect of Differences in the Modulus of Elasticity of Concrete 
at Release 

Release camber varies inversely as the modulus of elasticity of the 

concrete, Ec, at release. This section presents the results of analysis for 

release camber of the three beams described in Table 16. The modulus of 

elasticity is based on the design strength at release, fci, and the value is 

calculated to be 57000~fci (11 ). The range of Ec used in this analysis 

varies from the 80% to 120% of value at release. Two ways of varying Ec 

are used. The first uses different concretes in three layers shown in 

Figure 19 and Table 18 and described in Section 4.2. The second method uses 

different concretes in full depth sections of the beam. Each of the sections 

is one-third of the beam length as shown in Figure 19 and described in 

Section 4.2. 
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Prestressed Change in 

Beam Span Force LlPR LlPR LlDL tlNet tlNet MaxtlNet 
Type (ft) (kips) (in.) (in.) (in.) (in.) tlStd* MintlNet 

IV 120 1353 5.37 -.60 -3.42 1.95 0.76 

IV 120 1503 5.97 0 -3.42 2.55 1.00 1.62 

IV 120 1653 6.57 +.60 -3.42 3.15 1.24 

54 90 728 2.75 -.30 -1.10 1.35 0.69 

54 90 809 3.05 0 -1.10 1.95 1.00 1.90 

54 90 890 3.36 +.31 -1.10 2.57 1.32 

c 80 833 2.97 -.33 -1.27 1.37 0.67 
co c 80 925 3.30 0 -1.27 2.03 1.00 1.96 
w 

c 80 1018 3.63 +.33 -1.27 2.69 1.33 

*Std. is the camber from standard (unchanged) prestress force. 

TABLE 18. CHANGES IN CAMBER CAUSED BY CHANGES IN PRESTRESSING FORCE 



Table 19 shows midspan net camber, camber from prestress force combined 

with camber from beam weight, for the 27 cases studied for each beam. The 

Ec computed from the design strength at release is used as the standard. 

The high and low cambers are referred to the camber with standard Ec' the 

design value, by the ratios shown in the table. In each of the three cases 

the lowest camber occurs in beams with low Ec in the bottom flange and high 

E in the top. The lowest camber occurs in beams with high E in the bottom c . c ' 

flange and either low or design Ec in the top flange. 

The ratios of high and low cambers to standard are approximately the 

same for Types C and 54 beams, whereas those ratios for the Type IV beam are 

far different than the other two. The distribution of the concrete in the 

section is important in this regard because of the change in properties with 

transformation of the section. The ratios are lowest in Type 54 beams which 

has the least difference in the top and bottom flange. 

The variation in cambers for the beams in concrete was placed in three 

length segments and is shown in Table 20. Camber variation occurs, as would 

be expected, when the concretes vary. The deviation of high camber is not as 

great as it is in the layered beams, but the opposite is seen for the low 

camber. There is a wider range here between low and high cambers than in the 

layered system. 

The two Tables, 19 and 20, show that there can be a considerable range of 

cambers in beams if the concrete is of non-uniform quality and is placed in 

layers or in sections. One would expect a more random distribution of the 

concretes in fabrication than was used in these models. 
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TABLE 19. CAMBERS IN LAYERED BEAMS 

Modulus of El. 
Bot. Mid. Top c 54 IV Camber Ratios 

L L L* 2.50 2.43 3.18 C-Beam 
L L M 2.57 2.47 3.49 

L L H 2.62 2.50(H) 3.70 Hi~h _ 
Des1gn - 1•33 

L M L . 2.56 ·2.43 4.82 
Low - 0 72 

L M M 2.61 2.45 4.92 Design - • 

L M H 2.65 2.46 4.99(H) 

L H L 2.61 2.42 4.85 
L H M 2.64 2.42 4.92 54 Bm 
L H H 2.66(H) 2.43 4.70 High = 
M M L 1.93 1.91 2.66 Design 1·28 

M M M(Design) 2.00 1.95 2.55 Low - 0 77 
M M H 2.04 1.97 2.74 Design - · 

M L L 1.87 1.89 3.41 
M L M 1.95 1.94 3.79 
M L H 2.01 1.98 3.90 Type IV Bm 

M H L 1.99 1.93 3.75 High = 
Design 1·96 

M H M 2.04 1.95 3.85 
Low - 0 65 

M H H 2.07 1.96 3.92 Design - • 

H H L 1.56 1.57 1.67(L) 
H H M 1.62 1.60 1.93 
H H H 1.66 1.62 2.12 

H M L 1.51 1.54 2.92 
H M M 1.58 1.58 3.06 
H M H 1.64 1.62 3.17 

1.44(L) 
*Modulii of Elasticity; 

H L L 1.50(L) 2.84 M = design value; H = 120% M; 
H L M 1.53 1.56 3.02 L = 80% M 
H L H 1.61 3.14 

H M L 
C bm 5400 ksi 4500 ksi 3600 ksi 
54 bm 5040 ksi 4200 ksi 3360 ksi 

IV bm 5160 ksi 4300 ksi 3440 ksi 
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TABLE 20. CAMBER IN SECTIONED BEAM 

MODULUS OF 
ELASTICITY NET CAMBER (INCHES) 

Center Ends Type C Type 54 Type IV 

L L* 2.51 (High) 2.23 (High) 3.20 (High) 
L M 2.30 1.46 1.35 
L H 0.-89 (Low) 1.32 -0.48 (Low) 

·M L 1.16 1.54 1.59 
M M Design 2.01 1.99 2.56 
·M H 1.18 1.01 (Low) 1.12 

H L 1.46· 1.45 1.16 
H M 1.25 1.25 1.28 
H H 1.10 1.66 2.13 

Ratio High Camber 1.25 1.12 1.25 Design Camber 

Ratio Low Camber 0.44 0.51 -0.19 Design Camber 

Ratio High Camber 2.82 2.19 -6.66 Low Camber 

*Modulii of Elasticity: M = Design Value; H = 120% M; L = 80% M 

H M L 
C bm 5400 ksi 4500 ksi 3600 ksi 
54 bm 5040 ksi 4200 ksi 3360 ksi 
IV bm 5160 ksi 4300 ksi 3440 ksi 
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I .. 

V. DISCUSSION OF fiNDINGS AND RECOMMENDATIONS 

This study set out to determine the reason or reasons that differential 

camber develops in beams of identical design. It failed to do that. It did 

find some practices that without question contribute to di_fferential camber, 

but all of these practices introduced time which influences time dependent 

properties of materials. No study whatsoever was made of the handling and 

hauling of the beams and the discussion cannot provide any·information on the 

effects of these. From the information gathered on design and fabrication 

practices it is necessary to look to the fabrication process and materials. 

Faults in these would be reflected in release camber which is only magnified 

with time. 

Field measurements were made to determine the modulus of elasticity of 

concrete, but the control necessary for consistent results was not possible 

in the field laboratory. This report has shown that the scatter was so wide 

in the three sets of field tests for modulus that the values cannot be used 

in calculations with confidence. 

A pachometer was calibrated on prestressing strand groups and tested 

in the field to try to locate the strands in concrete. Precise measurements 

were impossible but a displacement of about~ inch of the bottom layer inside 

harping points could probably be detected. No such displacements were found 

in the tests at Victoria and Elm Mott. 

A few scattered measurements were made on beams at release but no fonmal 

.activity was carried out in this area. The few readings that were taken 

revealed nothing unusual in camber. 
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Theoretical studies were made to determine the effects of strand dis

placement, tendon force variation, and modulus,of elasticity variation. It 

was found that tendons displaced one inch in the central region could produce 

about 20% change in the camber of the model, and variations of 10% in tendon 

force could cause from 24 to 33% variation in camber. Variation of modulus 

of + 20% in either layer or section, could cause camber varying from about 2/3 

to 2 times design value. The ratio of high to low cambers under these variations 

of modulus could reach a value of about 3. The model beams were typical of 

Types C, 54 and IV that are used throughout the state. But it is not known nor 

suspected that the variations that were used in the models were typical, rare, 

or non-existent. 

It is possible that events and circumstances, if they exist at all, can 

occur or exist simultaneously under· some situations. If two or three of the 

variables -- force, tendon displacement, and modulus of elasticity -- changed 

together, the effect is not known. It could be a magnification of the effects 

shown in Tables 17, 18, and 19, or it could be a damping of those effects. 

The probability of such an occurrence is probably very low and it is not 

considered here to be the cause of excessive differential camber. 

A portion of the difference in camber at casting of the deck for beams 

or identical design can be attributed to time differences that would produce 

camber differences if beams were identical in all respects. The first time 

difference which can occur is difference in age when strands are released. 

Data gathered on the manufacture of beams indicated that in some instances 

as much as two to four days additional time elapsed before a line of beams 

was released. Figure 13 through 15 show the extent of camber differences 

for three typical beams that such practice may prodyce. Conversations with field 
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personnel indicated this practice occurred most frequently when beams cast 

on Friday had not gained sufficient strength for release by the end of the 

working day, and were left in the casting bed, unstressed, until the follow

ing week. The effect on camber should be more pronounced for beams that are 

not steam cured because of their slower strength gain rate. Any practice 

that results in substantially different concrete strength at release for 

identical beams should be discouraged. 

A second time difference often arises when beams are selected from 

storage for delivery to the construction site. Current practice incorporates 

the same erection mark for beams identical in design as well as detail. The 

number of beams with the same erection mark may be substantial on a project 

with a large number of identical spans. Depending on the casting sequence 

used by the manufacturer, there may exist considerable differences in age 

among beams with the same erection mark. If 11young 11 and 11 0ld 11 beams are 

mixed in the same span, camber differences will occur. Figures 13 through 

15 are typical of camber growth vs. time for beams used in the model calibra

tion studies described in Chapter 3. The figures indicate that camber growth 

is rapid for approximately the first 100 days and proceeds at a decreasing 

rate thereafter. For the beams in Figure 13 and 14, a beam erected at an age 

of 30 days with a beam 150 days old would produce over an inch of camber 

difference. There was no evidence that construction practices now used 

would prevent the occurrence of such a situation. 

A reduction in camber differences among beams in a particular span of 

a structure containing a number of identical beams could be achieved by 

making camber measurements on beams available in storage and selecting those 

with more nearly equal cambers for use in the same span. Cambers could be 
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obtained from elevation measurements at each .end and midspan made with a 

transit a·nd level rod or by means of a taut line stretched along the side 

of the top flange. 

Beams of identical design which display significant camber differences 

at release will attain even greater differences by the time they are trans

ported to the construction site for erection. Camber measurements made at 

release therefore could be used as an indicator of probable later camber 

differentials. It was found in this study that such measurements could be 

obtained quickly and without interruptions of the production process by 

measuring the distance between the edge of the chamfer on the bottom flange 

of a beam and the form. This measurement should not be taken until the 

strands have been cut between each beam and any shims placed under the ends 

of the beam prior to release have been removed. A permanent record of 

release camber could be maintained by entering this measurement on the pre

stressed concrete worksheet used by inspectors. 

Evidence was found indicating that strands are displaced from their 

designated position in a beam during casting operations. A system of 

spacers which maintain inter-row separation and clear distance between 

bottom of beam and first row strands needs to be developed. Calculations made 

in Chapter 4 suggest that displaced strands can contribute significantly 

to variation in camber. 

In some design situations a choice between beam types may be possible. 

Figure 20 shows how the ratio of differential camber to span length varies 

with span length for the beams listed in Appendix A. The ratio, designated 

as R in the figure, is the ratio, expressed as a percentage, of maximum 
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camber minus minimum camber to span length of all beams in a span. The 

linear curves were fit to the data by regression, and they provide a measure 

of differential camber somewhat like that of the waste factor discussed 

earlier. An increasing R value indicates an increasing waste factor and a 

decreasing R indicates a decreasing waste factor. 

The R value increases with span for the Type C beam; it is almost con

stant for the Type 54 beam; and it decreases for the Type IV beam. At a 

span length of approximately 60 ft. the ratio is the same, approximately 

1.2, for all three beams. This means that on the average there will be 

ia6 x (60) = 0.72 in. difference between,the low camber and the high camber 

for each beam type when used in a 60ft. span. For spans shorter than 60ft., 

R is smaller for the Type C beam and greater for the Type IV beam. Spans 

greater than about 60 ft. will have smaller R values for the Type IV, greater 

for the Type C, and essentially unchanged for the Type 54. With respect to 

differential camber, there would be an advantage in the long run to use 

Type 54 beams instead of Type C for the larger spans. The Type IV has the 

lower R value of all the beams in the larger spans, but it is a much heavier 

beam than either of the others. 
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APPENDIX A 

DATA ON SDHPT BEAM CAMBER 





• • 

I DENT SPAN BEAM SPAN STRANDS cCCE~TR IC I TY DESIGN **CAMBER STAT IS Tl CS** 

NMBR NMBR TYPE LbTn {NMBR) f.:: NO MIDDLE FPC I .IF'PC ACTLe MEAN STD. T-VAL 
( FT) (INCHES) (KSJ} DEV. 

l 2 1 IV 132.00 o4 11.40 19. 17 t.20 1.16 o.tat 0.232 

1 2 2 IV 132.00 EA 11.40 19. 17 0.78 le16 0.181 -2.086 

1 2 3 IV l..::S2. 00 54 11.4 0 19.17 l.Oti lelo 0.181 -0.4.30 

1 2 4 IV 132.00 54 11.40 19. 17 1.02 1.16 0.181 -0.762 

1 2 5 tv 132.00 54 11.40 19. 17 1.08 1. 16 0.181 -0.4-31 

1 3 1 IV 132. 00 54 11.40 19. 17 1.38 1.16 0.181 1.225 

1 3 2 IV 132.00 54 11.40 19. 17 1.26 1.16 o .tat 0.563 

1 3 3 tV 132.00 54 11.40 19. 17 1 .. 26 t.t6 o.tat o. 562 

1. 3 4 lV 132.00 54 11.40 19. 17 1.38 1.tb o .tal le225 

l 3 5 lV 132.00 54 11.40 19. 17 I .1 ~~ 1 .16 0.181 -0.09') 

2 2 1 IV 130.00 48 11.21 19.21 5.8 7.'0 4.02 4.00 0.031 0.726 

2 2 2 IV 130.00 48 11.21 19.21 5 .. 8 7.5 4.02 4.00 0.031 0.726 

2 2 .j IV 130.00 48 11.21 19.21 !>.8 7.5 3.96 4.00 0.031 -1.2.08 

2 2 4 IV 130.00 48 11.21 19.21 5.8 7.5 4.02 4.00 0.031 o. 720 

2 2 5 IV 1.30.00 48 11.21 19.21 5.8 7.5 3a96 4 .. 00 o .o.:n -1.208 

2 2 6 IV 130.00 4-8 11.21 19.21 5.8 7.5 4.02 4.00 0 .. 031 0.726 

2 2 7 lV 130.00 48 11.21 19.21 5.8 7.5 3.96 4.00 0.031 -1.208 

2 2 8 IV 130.00 48 11.21 19· 21 5.8 7.5 4.02 4.00 0.031 0.726 

)> 
I J 2 1 IV 130.00 48 11.21 19.21 s.e --1.6 4.02 4.18 0.307 -0.512 __. 

3 2 2 lV 130.00 4.8 11.£.:1 19.21 5.8 7.6 4.02 4. 18 0.307 -0.512 

3 2 3 IV 130.00 48 11.21 19.21 5.8 7.6 4.86 4.18 0.307 2.219 

3 2 4 IV 130.00 48 11.21 19.21 5.8 7.6 4.02 4.18 0.307 -0.513 

3 2 5 IV 130.00 48 11.21 19· .21 5.8 -7.b 3·96 4.1t:t 0.307 -0.707 

3 2 6 IV 130.00 48 11.21 19.21 s.a 7.6 4.26 4.18 0.307 0.268 

3 2 7 IV 130.00 48 11.21 19. 2~1 5.8 7.6 3.96 -4.18 Oe307 -0.707 

3 2 8 I'V 130.00 48 11.21 19.21 5.8 7.6 4.32 4.18 0.307 0.463 

4 !:> 1 IV 125.00 52. 6.63 18.94 4.7- 7.6 1.02 1.14 o.t43 -0•837 

4 5 2 IV 125.00 52 6.63 18.94 4-.7 -7.6 1.08 1.14 0.143 -0.418 

4 5 3 ·IV 125.00 52 o.o~ l8e94 4.7 7.6 1 .14 1.14 o.l43 -0.001 

4 5 4 IV 125.00 52 6.63 18.94 4.7 7.6 0.96 1.14 0.143 -1.255 

4 5 5 IV 125.00 52 6.<:>3 18.94 4.7 7.6 1.14 lel4 0.143 0.001 

4 5 6 IV 125.00 52 6e63 18.94 4.7 7.6 1.44 t.t4 0.143 2.091 

4 5 7 lV 125.00 52 6.63 Jd.9Q. 4.7 7.6 le20 1.14 O.el43 Oe418 

4 5 8 IV 125.00 52 6.63 ta.~ 4.7 7.6 1.14 1.14 0.143 o.oot 

5 4 1 IV 120.57 52 11.21 19.~ 5.9 7.0 0.72 o.st o.lb2 -0.529 

5 4 2 IV 120.57 52 11.21 19.29 5.9 7.0 0.84 o ... st 0.162 0.212 

5 4 3 IV 120.57 !:>2 11.21 19.29 5.9 7.0 1.14 o.st 0.162 2e0b4 



IDE. NT SPAN SEAM SPAN STRANDS ECCENTRIC I TV DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPE LGTH {NMBR) END MIDDLE FPCI /FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) ( KSt) DEV. 
5 4 4 IV 120.57 52 11 .2 1 19. i:.'Y 5.9 7.0 0.72 Oet:$1 o.to2 -0.5~9 
5 4 5 IV 120.57 52 1 1. 21 19. ~9 5.9 7.0 0.84 0. 81 0.162 0.212 
5 4 6 IV 120.5-1 52 11.21 19.29 !::>.9 7.0 o.bo 0.81 0.162 -o. 900 
5 4 7 IV 120.57 52 11.21 19.29 5.-9 7.0 0.72 o .. et o.t62 -O.t;29 

b 2 1 IV 120.00 48 12.33 19.19 5.7. &.c 1.98 2.23 0.418 -0.598 
6 2 2 IV 120.00 48 12.33 19. 19 t->.7 6.0 2.46 2.23 0.418 0.550 
6 2 3 IV 120.00 48 12.3~ 19. 19 !:>•7 b.O 2e76 2.23 0.418 1.267 
6 2 4 IV 120.00 48 12.33 19. 19 5.7 6.0 2.40 2.23 0.418 0.407 
0 2 5 IV 120.00 48 12.33 19.19 5.7 6.0 2.22 2.23 0.418 -0.024 
6 2 6 IV 120. 00 48 12.33 19. 19 5.7 6.0 1.56 2.23 0.418 -1.602 

7 2 1 IV 120.00 52 11.29 19.36 5.8 7.0 2.76 2.6.3 0.239 0.538 
7 2 2 IV 120.00 52 11.29 19.36 5.8 7.0 2.88 2 .• 63 0.239 1.042: 
7 2 3 lV 120.00 52 11.29 19.:.:JS 5.8 7.0 2".52 2.63 0.239 -0.467 
7 2 4 IV 120.0(; 52 11.29 19 • .:-o 5.8 7.0 2.76 2.63 0.239 0.539 
7 2 5 IV 120.00 5.2 11.2.9 19.~ 5.8 7.0 2.46 2.o3 o.-239 -0.718 

~ 
7 2 6 IV 120.00 52 11.29 19.26 5.8 7.0 2.22 2.63 0.239 -1.725 

I 7 2 7 IV 120.00 52 11.29 19.26 5.8 7.0 2.82 2. 63 0.239 o. 791 1'\.)' 

b 2 1 IV 12 o. 00 52 11.29 19.36 5.8 7.0 2.88 2.65 0.228 1. c 14 
8 2 2 IV 120.00 52 11.29 19.::0 5.8 7.0 2.40 2.65 0.228 -1.089 
8 2 3 IV 120.00 52 11.29 19 • .:?6 5.8 7.0 2.64 2.65 0.228 -0.038 
8 2 4 IV 120.00 52 11.29 19. 3S 5.8 7.0 2e:58 2a65 0.228 -0.300 
8 2. 5 IV 120.00 52 11.29 19.36 5.8 7.0 2.94 2.65 0.228 1.27o 
8 2 6 IV 1.20.00 52 11.29 19.36 5.8 7.0 2..76 2.65 0.228 o.4ob 
8 2 7 IV 120.00 52 11.29 19. :.-t. 5.6 7.0 2.34- 2.65 0.2 28 -1.352 

9 2 1 IV 12.0.00 52 11.29 19. 3t> 5.8 7.0 3.36 3e01 0.280 1. 254 
9 2 2 IV 120.00 52 11.29 19.26 5.8 7.0 3.24 3.01 0.280 o.B2b 
9 2 3 IV 120;. 00 52 11.29 19.36 t..a "7•0 2.88 3.01 0.280 -0.4tJ9 
9 2 4 IV 120.00 52 11.29 19.36 5.8 7.0 2.94 3.01 0.280 -0.244 
9 2 t. IV 120.00 52 11.29 19. ~ s.a 7.0 3.24 .3.01 0.280 Oeb26 
9 2 6 IV 120. 00 52 11.29 19.36 :5.8 7.0 2.58 3.01 0.280 

-·· 530 9 2 7 IV tzo.oo 52 11.29 19.30 t>-.8 7. 0 2.82 3.01 0.280 -0.67.3 

10 2 1 IV 120.00 52 11.29 19.36 5.8 7.0 2.88 2.81 0.212 0.324 
10 2 2 IV 120.00 52 11.29 19.~ 5.8 7.0 2·88 2.81 0.212 0 • .324 
10 2 3 IV 120.00 52 11.29 19. 3:> 5.8 7.0 2.58 2.81 0.212 -1.092 
10 2 4 IV 120.00 ·52 11.29 19 • .:16 5.8 7.0 2.46 2.81 0.212 -1.658 

• ,.. 



.. 

I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I lY DESIGN **CAMBER STAT IS TICS** 
·NMBR NMBR TYPE LGTH (NMBR} END MIDDLE FPCI/FPC ACTL. MEAN STD. T-VAL 

CFT) ( IM:HES) CKSI l DEV. 
10 2 5 IV 120.00 52 11.29 19. 3S 5.8 7.0 2e94 2.81 Oe212 0.606 
10 2 6 IV 120.00 52 11.29 19 • .36 5.8 7.0 2.88 2.81 0 .2'12 0.324 
10 2 7 IV 120.00 52 lle29 19.36 5.8 7.0 3.06 2.81 0.2:12 1.173 

11 2 1 IV 120.00 58 10.4 0 18.34 6.3 7 •. 6 1.92 1.62 0.331 0.907 
11 2 2 IV 120.00 58 10.40 18.34 be3 7.6 t.BO le62 0.331 0.544 
11 2 3 IV 120.00 58 10.40 18.34 6.3 7.6 1.86 t.c2 0.331 0.726 
11 2 4 IV 120.00 58 10.40 18.3!1- 6.3 7.6 la20 le62 0.331 -1.270 
11 2 5 IV 120.00 58 10.40 t&.::-.4 o.3 7.6 1.20 1.62 0.331 -1.270 
11 2 6 IV 120.00 58 10.40 18. 3l 6.3 7.6 l •. T4 1 .62 0.331 0.363 

12 2 1 IV 120.00 58 10.40 18.34 6.3 7.6 0.96 0.99 o.tss -0.193 
12 2 2 IV 120.00 58 10.40 18.34 6.3 7.6 0.78 Oe99 Oel55 -1.352 
12 2 3 IV 120.00 58 10.40 18.34 6.3 7.6 0.96 0.99 0.155 -0.194 
12 2 4 lV 120.00 58 10.40 18.34 6.3 7.6 Oe96 0.99 0.155 -0.194 
12 2 5 IV 120.00 58 10.40 18.34 6.3 1·. 6 1.02 0.99 0.155 O·ol93 
12 2 6 IV 120.00 58 10.40 18.34 6.3 7.6 1 .• 26 0.99 0.155 ·1. 739 

:X:. 
I 

w 
13 2 1 IV 120.00 58 10.40 18.34 6.3 7.6 2.76 2.72 0.173 0.232 
13 2 2 IV 120•00 58 10.40 18 • .3ft. 6.3 7.6 2·•82 2•72 o.t73 o.sao 
13 ~ 3 IV 120.00 53 10.40 15.34 6.3 7.6 2.58 2. 72 0.173 -C.812 
13 2 4 IV 120.00 58 10.40 18.34 6.3 7.6 2e58 2.72 0.173 -0.812 
13 2 5 IV 120.00 58 10.40 18.34 6.3 7.6 3 •. oo 2.72 0.173 1.623 
13 2 6 IV 120.00 58 10.40 18 •. :3$ 6•3 7e6 2•58 2•72 Oel73 -o.811 

14 2 1 lV 120.00 58 10.40 18.34 6.3 7.6 3.00 3.00 o.t47,-o.ooo 
14 2 ·2 IV 120.00 58 10.40 18.~ 6.3 7•6 2•94 3.00 Oel47 -Oe408 
14 2 3 IV 120.00 58 10.40 18.::14 6.3 7"e6 2.76 3.00 0.147 -1.633 
14 2: 4 IV 120.00 58 10.40 18.34 6.3 7.6 3.00 3.00 o.t47 -o.ooo 
14 2 5 tV 120.00 58 10.40 18.34 6.3 7.6 3.12 3.00 0.147 0.616 
14 2 0 IV .120. 00 58 10.40 ta. 3' 6.3 7•6 3.1·8 3e00 0.147 1.225 

15 2 1 IV 120.00 54 7.93 19.17 5.3 6.8 3.12 3.37 0.272 -0.925 
15 2 2 IV 120.00 54 7:•93 19.17 5•3 .6.8 3.48 3.;:!7 Oe272 Q.397 
15 2 3 IV 120.00 54 7.9d3 19. 17 5~3 6.8 3.78 3~37 0.272 1.497 
15 2 4 IV 120.00 54 7.93 19.17 5.3 6.8 3.48 3.37 0.272 0.396 
lb 2 5 IV 120.00 54 7.93 19.17 5.3 6.8 3.60 3.37 0.272 0.837 
15 3 1 IV 120.·00 54 7.93 19.17 5.3 6·8 3·24 3. 37 o .zTI!! -o.•a• 
15 3 2 IV 120.00 54 7.93 19.17 5.3 6.8 2.82 3. 37 0 • 2.72 -2. 026 
15 3 3 IV 120.00 54 7.93 19.17 5.3 6.8 3.48 3e37 Oe272 0.397 



IDE NT SPAN bEAM SPAN STRANDS ECCENfRICI TY DESIGN **CAMBER STAT IS ll CS** 
NMBR NMBR TYPE LGTH (NMBR) t:.ND MIDDLE FPCI/FPC AClLe MEAN STD. 1-VAL 

(FT) (INCHES) (KSI) DEV. 
15 3 4 IV 120.00 54 7.93 19.17 5 • .3 6.8 3.48 3.37 0.272 0.397 
IS 3 5 IV 120.00 54 7.93 l':J. 17 5.3 6.8 3.24 3.37 0.272 -u. 484-

16 7 l IV 117.00 54 11.34 19.12 6.1 7.3 2.58 2.79 0.247 -0.833 
16 7 2 IV 117. 00 54 11.34 19. 12 6.1 7.3 2.88 2.79 0.247 0 • .382 
lb 7 3 ·IV 117•00 54 11.34 19.12 b.l -,.3 2.40 2.79 0.247 -1.561 
16 7 4 IV 117.00 54 11.34 19. 12 6.1 7.3 3.06 2.79 0.247 t.tiO 
lb 7 5 IV 117.00 54 11.34 19.12 6.1 7.3 2.64 2.79 0.247 -0.590 
16 7 6 IV 117.00 54 11.34 19. 12 b.l 7.3 2.94 2.79 0.247 0.624 
16 7 7 IV 117.00 54 11.34 19.12 6.1 7.3 3.00 2a79 0.247 0.867 

17 3 I IV 115.32 54 9.79 19.71 5.7· -6.9 2.04 1.82 0 .14-t> 1.514 
17 3 2 IV 115.32 !>4 9.79 19.71 5.7 6.9 1.:92 l.o82 o ••• s o.oas 
17 3 3 tv 115.32 54 9.79 19.71 5~7 6.9 t•86 1.82 0.145 0.275 
17 3- 4 IV 115.32 54 9.79 19.71 5.7 6.9 1.68 1.82 0.145 -0.963 
17 3 5 IV 115 • .32 54 9.79 19.71 5.7 6.9 1.74 1.82 0.145 -0.550 
17 3 6 IV 115.32 54 9.79 19.-/1 5 •. 7 6••9 le68 1•82 0.145 -0.963 

)> 
. I 
~ 18 2 1 IV 115.00 54 12.62 19. 12 6.0 7.3 2.34 2.29 o.t24 0.444 

18 2 2 IV 115.00 54 12.82 19.12 6•0 7;.3 2.40 2.29 Oel24 0.929 
18 2 -:;, IV 115.00 !:>4 12 .• 82 19. 12 6.0 7.3 2.28 2.29 0.124 -0.041 ~ 

18 2 4 IV 115.00 54 12.82 19.12 6.0 7.3 2.34 2e29 o.t24 0.444 
18 2 5 IV 115.00 54 12.62 19.12 6.0 7.3 2.28 2.29 0.124 -0.041 
l8 2 6 IV 1:15.00 54 1~ .• 82 19.12 o.o 7.3 2·34 2•29 0.124- Oeillf.4 
18 2 t IV tiS. oo 54 12.82 19.12 6i10 7.3 2e.34 2 .• 29 0.124 0.444 
18 2 2 IV 115.00 54 12.82 19.12 6.0 7.3 2.28 2.29 Oal24 -o.041 
18 2 3 IV 115.00 54 12.82 19. 12 6.0 7.3 2.46 2.29 0.124 t. 412 
18 2 4 IV 115.00 54 12..82 19.12 o.o 7.3 1.98 2.29 o.tz4 -2.4ot 
18 2 5 IV 115.00 54 12.82 19.12 6.0 7.3 2.16 2t.29 0.124 -1.010 
18 2 6 IV 115.00 54 12:.82 19.12 6.0 7.3 2.22 2.29 0.124 -0.525 

19 1 1 IV 105.00 54 10.16 19.ffi· 5~9 7•2 4e80 441t34 0.317 1.452 
19 1 2 IV tos. oo 54 10.16 19.05 5.9 7·2 4.26 4.34 0.317 -0.2t>3 
19 1 3 IV ·tos. oo 54 10.16 19.05 5.9 7.2 4.26 4.34 0.317 -0.253 
19 1 4 IV 10fte{00 54- 10.1o 19.05 ·?:~:9 71•·2. •• so 4a34 0·317 Oe505 
19 1 5 IV 1'05~ 00 54 10.16 19.05 s;·9 '7.2 4.38 4.34 0 .3.17 0.126 
19 1 6 IV 105.00 54 tO.lo 19.05 5.9 7.2 3.84 4.34 0.317 -1.579 

20 3 1 tv 105.00 46 12.23 19.88 3.06 2.70 0.303 1.204 
20 3 -2 IV 105.00 46 12.23 J9.m 2.28 2.70 0.303 -1.369 



I DENT SPAN BEAM SPAN STRANDS ECCE NTR lC I TY DESIGN **CAMBER STA"T IS TICS** 
NMB~ NMBR TYPE LGTH (NMdR) END MIDDLE FPCI /FPC ACTL. MEAN STD. T-VAL 

( FT) (INCHES) (KSI) DEV. 
20 3 3 IV 105.00 4b 12.23 19.88 2.52 2.70 0.303 -o.t>71 
20 3 4 IV 105.00 46 12.23 19. C8 2 .. 52 2.70 0.303 -0.~77 
20 3 5 lV 105.00 46 12.23 l9af6 2..70 2.70 0.303 0.017 
20 3 6 lV 105.00 46 12.23 19.88 2.28 2.70 0.303 -1.368 
20 4 1 lV 105.00 4b 12.23 19.88 2.76 2.70 0.303 0.214 
20 4 2 tv 105.00 46 12.23 19.88 2.76 2.70 0.303 0.214 
20 4 3 tV 105.00 46 12.23 19.88 2e7b 2. 70 0.303 0.215 
20 4 4 IV 105.00 46 12.23 19.85 2.58 2.70 0..303 -0.379 
20 4 5 lV 105.00 46 12.23 19.b8 3.36 2.70 0.303 2.19..:1 
2.0 4 6 IV 105.00 46 12.2:-i ·~· &i 

2.76 2.70 0.303 0.214 

21 2 1 IV 104.00 42 9.04 19.00 4.4 5.4 le62 1.57 0.25.3 o.tCJ7 
21 2 4 IV 104.00 42 9.04 19. f9 4.4 5.4 le26 t.57 0.253 -1.226 
21 2 7 IV 104.00 42 9.04 19.fH 4.4 5.4 1.86 le57 0.253 1.14-7 
21 3 1 IV 104.00 42 9.04 19. f9 4.4 5.4 1.44 1.57 0.253 -0.514 
21 3 4 IV 104.00 42 9.04 19.89 4.4 5.4 1.38 1.57 0.253 -0.751 
21 3 7 IV 104.00 42 9.04 19. fB 4.4 5.4 1.86 t. 57 0.253 1.147 

):::a 22 3 1 IV 103.00 42 9.04 19 .ro 4.4 5.4 1.50 t.o3 0.248 -o. 544 
I 

U1 22 3 2 IV 103.00 42 9.04 19.69 4.4 5.4 le32 1.63 0.248 -1.269 
22 3 3 IV 103.00 42 9.04 19.89 4•4 5.4 1·68 1.63 0.248 0.181 
22 3 4 IV 103.00 42 9.04 19.b'9 4.4 5.4 1.20 t. 63 0.24-8 -1.753 
22 3 5 IV 103.00 42 9.04 J9.8'J 4.4 5.4 le68 1.63 0.248 0.181 
22 3 .6 IV 103. 00 42 9.04 19.89 4.4 5.4 1.68 I. 63 0.248 0.181 
22 3 1 IV 103.00 42 9.04 19·89 4•4 5.4 1.86 1•63 0.248 0.906 
22 3 2 IV 103.00 42 9.04 19.89 4.4 5.4 1.68 1.63 0.248 0.181 
22 3 3 IV 103.00 42 9e04 19.89 4.4 5.4 2.04 le63 Oe248 le632 
22 3 4 IV 103.00 42 9.04 19. f:9 4.4 5.4 1 .. 38 1.63 0.248 -1.027 
22 3 5 IV 103.00 42 9.04 19. e9 4.4 5.4 le92 1•63 0.248 1.148 
22 3 6 IV 103.00 42 9.04 19. e9 4.4 5.4 1.68 t.63 0.248 0.181 

23 2 1 IV 98.00 38 9·49 20.22 4el s.o 1.68 1.73 0.216 -0.229 
23 2 2 tv 98.00 38 9.49 20.22 4.1 s.o 1.98 1.73 0.218 1.145 
23 2 3 IV 98.00 38 9.49 20.22 4.1 s.o 1·62 1.73 0.218 -0.504 
23 2 4 IV 98.00 38 9.49 20.22 4.1 s.o 1.56 1.73 0.218 -0.779 
2.3 2 5 IV 98.00 38 9.49 20.22 4.1 !>.0 1.68 le73 Oe218 -0.229 
23 2 6 IV 98.00 38 9.49 20.22 4.1 s.o le32 1.73 0.218 -1.878 
2.3 2 1 IV 98.00 38 9e49 20.22 4-el 5.0 1.98 1.73 0.218 1.1-~ 
23 2 2 tV 98.00 38 9-.49 20.22 4.1 5.0 1.62 1.73 0.218 -o. so4 
23 2 3 IV 98.00 38 9.49 20.2:2 4.1 5.0 1.62 le7.3 Oe218 -0.504. 
23 2 4 IV 98.00 38 9.49 20.22 4.1 s.o 2.04 J. 73 0.218 1.420 
23 2 5 IV 98.00 38 9.49 20.22 4•1 5.0 le98 t. 73 0.218 t.t45 



I DENT SPAN BEAM SPAN STRANDS ECCEI'\tTR ICIlY DESIGN **CAMBER STAT IS TICS** NMBR NMBR TYPE LGTH (NMBR) END MIDDLE FPCI/FPC ACTL.. MEAN STD. T-VAL 
{FT) ( I r-.K:HES) (KSI) DEV. 23 2 6 IV 98.00 38 9.49 20.22 4.1 s.o 1.68 t.-,3 0.218 -0.229 

24 1 1 IV 66.00 18 18.06 te. 06 4.0 5.0 0.06 0 .52. 0.3:37 -1.367 24 1 2 IV 66.00 18 18.06 18.06 4.0 s.o 0.96 0.~2 0.337 1.307 24 1 3 IV 66.00 18 18.06 18.06 4.0 s.o 0.60 0.52 0.337 0.238 24 1 4 IV 66.00 18 18.06 18.06 4.0 5.0 0.66 0.52 Oe337 Oa4lb 24 l 5 IV 66.00 18 18.06 18.06 4.0 5.0 0.66 0.52 0.337 0.416 24 1 6 IV 66.00 18 18.06 18.Q::, 4.0 5.0 0.18 0.52 0.337 -1.010 

25 3 1 IV 40.00 18 18.06 lB. 06 4.0 s.o 0.48 0.48 0.137 o.ooo 25 3 2 IV 40.00 18 18.06 18.06 4 •. o s.o Oa24 Oe48 0 .. 137 -1.754 25 3 3 IV 40.00 18 18.06 18.06 4.0 s.o 0.6-6 0.48 0.137 1. 316 25 3 4 IV 40.00 18 18.06 18.06 4.0 s.o Oe54- Oe48 0.137 0.439 25 3 5 IV 40.00 18 18.06 18.06 4 •. 0 s.o 0.48 0.48 0.137 o.ooo 25 3 6 IV 40.00 18 18.06 18.06 4-.0 s.o 0.48 0.48 o.t37 -0.001 

> 26 2 l 54 118.00 36 8.75 17.75 5.3 7.0 3.06 3.86 0.692 -1.-155 I 26 2 2 54 118.00 36 8.75 17.75 5.3 7.0 4.44 3.86 0.692 0.838 en 26 2 3 54 118.00 36 8.75 17.75 5.3 7.0 4e02 3a86 0.692 0.231 26 2 4 54 118.00 36 8.75 17.15 5-.3 7.0 3•96 3.86 0.692 0.144 
26 2 5 54 11e.oo 36 8.75 17.75 !::>.3 7.0 3.48 3.86 0.692 -0.549 26 2 6 54 118.00 36 8.75 17.7'5 5.3 7.0 3.42 3.86 0.692 -o.6.36 26 4 I 54 118. 00 36 8.75 17.75 5.3 7.0 3.12 3.86 0.692 -1.069 26 4 2 54 118.00 36 8.75 17.15 5.3 7.0 3•90 3•86 0.692 0.058 
26 4 3 54 118.00 36 a.7s 17.75 5.3 7.0 3.72 3.86 0.692 -0.202 
26 4 4 54 118.00 36 8.7b 17.-15 5.3 7.0 3.24 3.86 0.692 -0.895 26 4 5 54 11 a. oo 36 8.75 17.75 5.3 7.0 4.50 3.86 0.692 0.924 
26 4 6 54 118.00 36 8.75 17.75 5•3 7.0 5•46 3.8& 0.692 ~. 311 

27 2 1 54 116.30 36 &.75 17.75 5.3 7.0 4.38 3.19 0.710 J. 676 27 2 2 54 116.30 36 8.7~ 17.75 !>.3 7.0 2.94 3.19 0.710 -0.352 27 2 3 54 116.30 36 8.75 17.75 5.3 7.0 3.36 3.19 0.710 o.23Q 
27' 2 4 54 116.30 36 8.75 17.75 5.3 7.0 3.06 3.19 0.710 -0.183 27 2 5 54 116.30 36 8.75 17.75 5.3 7.0 3.30 3.19 0. 710 0.155 
27 2 6 54 ll-6.30 3-6 8.7~ 17.75 5.3 7.0 3.12 3e19 Oe710 -0.099 27 4 1 54 116.30 36 8.75 17.75 5.3 7.0 4.38 3.19 0.710 !.676 
27 .4 2 54 116.30 36 8.75 17.75 5.3 7.0 1·86 .3.19 0.710 -1.874 
27 4 3 54 116.30 36 8.75 17.75 5.3 7.0 2.64 3.19 0.710 -0.775 
27 4 4 54 116.30 36 8.7t> 17.75 5.3 7.0 3.30 3.19 0.710 0.155 
27 4 5 54 116.30 35 8.75 17.75 5.3 7.0 2.52 3.19 0.710 -0.944 
27 4 6 54 116.30 36 8.75 17·"b 5.3 7.0 3.42 3.19 0.710 0.324 



IDE NT SPAN BEAM SPAN STRANDS ECCE NT R I C I lY DESIGN **CAMBER STAT IS TICS** 
NMt3R NMBR TYPE LGTH (NMBR) END MIDDLE FPCl/FPC ACTL. ~EAN STD. l-VAL 

CFT) CINCHES) (KSI) OEV. 
28 2 1 t>4 116.33 .36 8.75 17.15 5.7 7.0 3.36 3.25 0.332 0.325 
28 2 2 54 116.33 36 -8.75 17.75 5.7 7.0 2.70 3.25 0.332 -l.b63 
28 2 3 54 116.33 36 8 .. 75 17.75 5.7 7.0 3.42 3.2::> 0.332 Oa506 
28 2 4 54 116.33 36 8.75 17.75 5.7 7.0 2.64 3.25 0.332 -1.843 
28 ~ 5 54 116.33 36 8.7!::> 17.75 5.7 7.0 3.66 3.25 0.3~ 1.229 
28 4 1 54 116.33 36 8.75 17.15 5.7 7.0 3.36 3.25 0.332 o. 325 
28 4 2 54 116.33 36 8.75 17.15 5.7 7.0 3.54 3•25 tle332 0.867 
28 4 3 54 116.33 36 8.75 17.15 5.7 7.0 3.36 3. 25 0.332 0.325 
28 4 4 54 116.33 36 a.7b 17. ~ tr-.7 7.0 3.2.4 ...i.2t. 0.332 -0.036 
26 4 5 54 116.33 36 8.75 17.75 5.7 7.0 3.24 3.25 0.332 -C.036 

29 2 1 54 112.00 36 8.75 17.1!> 5.9 7.1 4.32 4.39 0.484 -0.153 
29 2 2 54 112.00 36 8.75 17.75 5.9 7.1 4.80 4. 39 0.484 0.837 
29 2 3 54 112.00 36 8.75 17.75 5.9 7.1 4.86 4.39 0.4&4 0.9bl 
29 2 4- 54 112.00 36 8.75 17.75 5.9 7.1 4.56 4.39 0.484 0.342 
29 2 5 54 112.00 36 8.75 17.75 5.9 7.1 4.98 4e39 Oa484 1.209 
29 2 6 54 112.00 36 ... 8.75 17.75 5.9 7.1 4.74 4.39 0.484 o. 714 
29 2 7 54 112.00 36 8.75 17.75 5.9 '"1.1 4 • .38 4e39 Oe484 -o.o3o 

):::1 29 2 8 54 112.00 36 8.75 17.75 5.9 7.1 3a78 4.39 0.484 -1.268 
I 29 2 9 54 112.00 36 8.7.5 17.~ ~.9 7.1 3.84 4e39 Oe4b4 -1.144 

........ 29 2 10 54 112.00 36 8.75 17.75 5.9 7.1 4.86 4. 39 0.484 0.961 
29 2 ll 54 112.00 36 8.75 17.75 5.9 7.1 4.38 4.39· 0.484 -0.029 
29 2 12 o4 112.00 35 8.75 17.75 5.9 7.1 5.34 4.39 0.464 •• 95£. 
29 2 13 54 112.00 36 a.7s 17.75 5.9 7.1 4.86 4. 39 Oe484 0.961 
29 2 14 54 112. 00 36 8.75 17.75 5.9 7.1 3.96 4.39 0.484 -0.896' 
29 2 1!> 54 112.00 36 s.7b 17.15 5.9 7.1 3.84 4.39 o •• a. -1.144-
29 2 16 54 112~ 00 36 8.75 17.75 5.9 7.1 3.72 4.39 0.484 -1.392 
29 2 17 54 112.00 36 8.75 17. -1'5 !:).9 7.1 4.38 4.~9 0.484 -0.029 
29 2 18 54 112.00 36 8.75 17.75 5.·9 7.1 4.38 4.39 o.484 ~o.c29 
29 2 19 54 112.00 36 8•75 17.15 5.9 7.1 4.50 4.39 0•484 0.219 
29 2 20 54 112.00 36 8.75 17.75 5.9 7.1 3.48 4.39 0•484 -1.887 
29 2 21 54 112.00 36 8.7t> 17.~ 5.9 7.1 4.32 4.39 0.484 -0.153 

30 2 l 54 108.00 36 8e75 17.75 2.88 2.70 0.319 0.564 
30 2 2 54 tos.oo 36 8.75 17.75 2.22 2a70 0.319 -1.504 
30 2 3 54 .108.00 36 8.75 17.75 2s52 2.70 0.319 -0.564 
30 2 4 54 108.00 36 8.75 17.75 3e24 2•70 Oe3l9 1.692 
30 3 1 54 108.00 36 Be75 17.75 2.94 z·.7o 0.319 0.752 
30 3 2: 54 108.00 36 8.75 17.75 2.52 2.70 0.319 -0.564 
30 3 3 54 108.00 36 8.75 17.75 2.52 2.70 0.319 -0.564 
30 3 4 54 108.00 36 8.75 17.75 2.76 2.70 0.319 0.188 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC llY DESIGN **CAMBER STAT IS TICS** NMBR NMBR TYPE LGJ.H· (NMBR) END MIDDLE. FPCI/FPC ACTL. MEAN STD. T-VAL 
( FT) (INCHES} (KSI l DEV. 31 2 1 54 106.00 44 6.71 14.~ 5.9 7.3 3.00 2.61 0.378 1.037 31 2 2 54 106.00 44 6e71 14.99 5.9 7.3 2.70 2. 61 0.378 0.244 31 2 3 54 106.00 44 6.71 14.99 5.9 7.3 3.06 2.61 0.378 lal95 31 2. 4 54 106.00 44 6.71 14.~ 5.9 7.3 2.94 2.61 0.378 0 .. 878 31 2 5 54 106.00 44 6.71 14.99 5.9 7.3 2.52 2.61 0.378 -0.232 31 2 6 54 106.00 44 6.71 14.9'".:} 5.9 7.3 2.70 2.61 0.378 0.244 31 2 7 54 106.00 44 6.71 14.~ 5.9 7.3 2.58 2.61 0.378 -0.073 31 2 1 54- 106.00 44 6.71 14.99 5 .. 9 7. 3 2.46 2.61 0.378 -o. 390 

31 2 2 54 106.00 44 6.71 14.99 5.9 7.3 2.82 2.61 0.378 0.~61 31 2 3 54 lOo.OO 44 6.71 14.94 :, . .;;. 7.3 2.76 2.61 0.378 0.403 
31 2 4 54 106.00 44 6.71 14.<.» 5.9 7.3 1.62 2.61 o.378 -2.610 31 2 5 54 106.00 44 6.71 14.99 5.9 7 .• 3 2.22 2.bl 0.378 -1.025 
31 2 6 54 106.00 44 6.71 14.99 5.9 7.3 2.52 2.61 0.378 -0.232 

32 2 1 54 105.33 32 9.80 19. 10 5.6 6.6 3.24 3.12 0.280 0.429 32 2 2 54 105.33 32 9e80 19. 10 5.6 6.6 3.48 3.12 o .zao 1.288 32: 2 3 54 105.33 32 9.&0 19. 10 5.6 6.6 2.82 3.12 _0 .280 -1.073 
32 2 4 54 105.33 32 9.80 19.10 5.6 6.6 3.12 3.12: 0.280 -o.ooo )> 32 4 I 54 105.33 32 9.80 19. 10 5.6 6.6 2.94 3.12 0.280 -0.644 I 32 4 2 54 105.33 32 9.80 19. 10 5.6 6e6 3.00 3.12 0.280 -0.429 (X) 

32 4 3 54 105.33 32 9.80 19. 10 5.6 6.6 2.82 3.12 0.280 -1.073 32 4 4 54 105.33 32 9.80 19.10 5.6 6.6 3.54 3.12 0.280 1.502 

33 2 1 54 105.00 32 9.80 19. 10 5.6 6.6 3.30 2.99 0.483 0.636 
33 2 2 54 105•00 32 9.80 19.10 s.o ba6 2.94 2•99 0.483 -0.109 33 2 3 54 105.00 32 9.80 19.10 5.6 6.6 3.30 2.99 0.483 0.63b 
33 ·- 2 4 54 105.00 32 9.80 19. 10 5.6 6.6 2.76 2.99 0.483 -0.481 33 2 5 54 105.00 32 9.80 19. 10 5.6 6.6 3.06 2.99 0.483 0.140 33 4 1 54 105e.OO 32 9.80 19.10 :>.6 b.b 3e30 2.99 0.483 Oe7b0 33 4 2 54 105-.00 32 9.80 19. 10 5.6 6.6 2.40 2.99 0.483 -1.226 
33 4 3 54 105.00 32 9.80 19. 10 5.6 6.6 2.70 2.99 Oe483 -0.605 
33 4 4 54 105.00 32 9.80 19. 10 5.6 6.6 3.00 2.99 0.483 0.016 
33 4 5 54 105.00 32 9.8{1 19.10 5•6 6.6 2.52 2.99 0.483 -0.977 
33 2 l 54 105.33 36 7.73 17.70 5.6 6.6 2.34 2.99 0.483 -1.350 
33 2 2 54 105.33 36 7.73 17.70 5eb 6.6 2.76 2.99 0.483 -0.481 
33 2 3 54 105.33 36 7.73 17.70 5.6 6.6 2.64 2.99 0.483 -0.729 
33 2 4 . 54 105.33 ·36 7.73 17.70 s.o. 6e6 2 •. 76 2.99 o .483 -o. •s• 
33 2 5 54 105.33 36 7.73 17.70 5.6 6.6 3.00 2.99 0.483 0.016 
33 2 6 54 105.33 36 7.73 17.70 5.6 6.6 2.34 2.99 0.483 -1.350 
33 2 7 54 105.33. 36 7.73 17.70 5.6 6.6 3.24 2.99 0.483 0.512 
33 2 8 54 105e33 36 .7.73 17.70 5.6 o.o 2.40 2-.99 0.483 -1.220 
33 4 1 54 lOS. 33 36 7.73 17-.70 5.6 6.6 3.24 2.99 0.483 0.512 
33 4 2 54 105e33 36 7.73 17. 7U 5.6 6.6 3.24 2e99 0.483 0.512 

J' 



IDE NT SPAN bEAM SPAN STRANDS ECCEf'..'TRIC I 1Y DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBR} END MIDDlE FPCI/FPC ACTL• MEAN STD. T-VAL 

(FT) (INCHES) (KSI) DEV. 
33 4 3 54 105.33 36 7.73 17.70 5.6 6.6 3.78 2.99 0.483 leb29 
33 4 4 54 105.33 36 7.73 17.70 5.6 6.6 3.00 2.99 0.483 0.016 
3.3 4 5 54 105.33 36 7.73 17. -1() 5.6 6eb 2.88 2.99 0.463 -o.233 
33 4 6 54 105.33 36 7.73 17.70 5.6 6.6 3.12 2.99 0.483 0.264-
33 4 7 54 105.33 36 7.73 17.70 5.6 6.6 4.4-4 2.99 0.483 2.994 
3.3 4 8 54 105.33 36 7.73 17.10 5.6 6.6 4.68 2.99 0.483 3.490 
33 3 1 54 105.00 34 9.88 18.35 tl.6 6.6 2.64 2.99 0.483 -0.729 
33 3 2 54 105.00 34 9.58 18. :E 5.6 6.6 2.94 2.99 0.483 -0.109 
3.3 3 3 !>4 105.00 34 9.88 18.35 5.6 6.6 2.82 2.99 o .483 -o. 357 
3~ 3 4 54 105.00 34 9.88 18 • ..)6 5.6 o.6 2.88 2.99 0.483 -0.2.33 
33 3 5 54 105.00 34 9.88 18.35 5.6 6.6 2.94 2.99 0.483 -0.108 
33 3 b 54 105.00 34 9.8E 18.35 5.6 6.6 3.18 2.99 0.483 0.388 
33 3 7 54 105.00 34 9.88 18.35 5.6 6.6 2.94 2.99 0.483 -0.109 
33 3 l 54 105.00 34 9.88 ta. 35 5.6 be6 3.18 2.99 0.483 0.388 
33 3 2 54 105.00 34 9.88 18.35 5.6 6.6 2.52 2.99 0.483 -0.977 
33 3 3 54 105.00 34 9.88 18.35 5.6 6.6 2.46 2.99 0.483 -1.101 
33 3 4 54 105.00 34 9.88 . 18.::6 5.6 6.6 2e94 2.99 0.483 -0.108 
33 3 5 54 105.00 34 9.88 18. :~ 5.6 o.6 3~12 2.99 0.483 0.264 
33 3 6 54 105.00 34 9e88 18.35 5.6 6.6 2.76 2.99 0.483 -0.481 

)> 33 3 7 54 105.00 34 9.ae 18.35 b.6 6.6 3.18 2.99 0.483 0.388 
I 

\.0 

34 2 1 54 105.00 34 9.88 18 • .36 5.9 7.1 3.24 3.22 0.200 o.oso 
34· 2 2 54 105.00 34 9.clb 18.35 5.9 7.1 3.18 3.22 0.200 -0.214 
34 2 3 54 105.00 34 9.88 18.3& 5.9 7.1 3.36 3.22 o.zoo O.b85 
34 2 4 54 105.00 34 9.88 18.35 5.9 7. 1 3.00 3.22 0.200 -t. 113 
34 2 5 54 105.00 34 9.88 18.35 5.9 7.1 2·82 3·22 Q.e.200 -2.012 
34 2 6 54 105.00 34 9.88 18.35 5.9 7.1 3.00 3e22 Oe200 -1.113 
34 2 7 54 105.00 34 9.88 18.35 5.9 7.1 3.12 3.2.2 0.200 -0.513 
34 2 1 54 105.00 34 9.88 18.35 5.9 7. 1 3.24 3.22 0.200 o.oso 
34 2 2 54 105.00 34 9.ea· 18.35 5.9 7el 3.54 3.22 o.zoo 1.583 
34 2 3 54 lOS. 00 34 9.88 18.~ 5.9 7.1 3.54 3.22 0.200 1.583 
34 2 4 54 105.00 34 9.88 18.35 5.9 7.1 3.30 3.22 0.200 0.386 
34 2 5 54 105.00 34 9.b8 18 • .35 5.9 7.1 3.24 3.22 0.200 0.086 
34 2 6 54 105.00 34 9.88 18.::6 5.9 7.1 3.36 3e22 0.200 0.685 
34 2 7 54 105.00 34 9.8& 18.35 5.9 7.1 3.18 3.22 0.200 -0.214 

35 2 1 54 105.00 34 9.:88 18. =:6 3.12 3.,32 0.242 -o.8t6 
35 2 2 54 105.00 34 9.88 18.35 3.90 3.32. 0.2.42 2.412 
35 2 3 54 105.00 34 9.88 18.3:> 3e66 3.32 0.242 1e419 
35 2 4 54 105.00 34 9e88 18.35 3.12 3.32 0.242 -0.816 
35 2 5 54 10~. 00 34 9.88 18. 3!5 3e24 3e.32 0.24-2 --o.319 
35 2 6 54 105.00 34 9.8b 18. S,j 3.36 3~32 0.242 0.177 
35 2 7 54 105.00 34 9.88 18.35 3.12 3.32 0.242 -0.816 



IDE NT SPAN BEAM SPAN SlRANDS E CCE:.NTR I C I lY DESIGN **CAMMER STAT IS Tl CS** 
NMBR NMBR TYPE. LGTH (NMBR) END MIDDLE FPC I /FPC ACTL. MEAN STD. l-VAL 

( FT) ( INCHES) ( KSI) DEV. 
35 2 lR 54 10!.>.00 34 9.88 18. 3'5 3.36 3.32 0.242 0.177 35 2 2R 54 105.00 34 9.88 18.35 3.18 3.32 0.242 -0.568 35 2 .3R 54 10~.00 34 9.8& 1&.35 3.48 3·32 0.242 0.674 35 2 4R 54 105.00 34 9.88 18 • .30 3.18 3.32 0.242 -0.568 
35 2 5R 54 lOtJ.OO 34 9.8t=. 18.35 3.06 3.32 0.242 -1.064 35 2 6R 54 105.00 34 9.88 18.35 3.18 Je32 0.242 -O.b67 35 2 7R 54 105.00 34 9.88 18.35 3.48 3.32 0.242 o.o74 

36 2 I 54 too.oo 30 10.60 1':1. 40 5.4 6.4 3.96 3.53 0.34t> 1. 246 
36 2 2 54 100.00 30 10.o0 19.40 5.4 6.4 3.00 3eb3 0 • .34;:, -1.~36 36 2 3 54 too.oo 30 10.60 19.40 5.4 6.4 3.42 3.53 0.345 -0.319 36 2 4 54 100.00 30 10.60 19.40 5.4 6.4 3.-78 3.53 0.345 0.725 
36 2 5 54 100.00 30 10.60 19.40 5.4 6.4 3.90 3 .. 53 0.345 1.073 
36 2 6 54 100.00 30 10.60 19.40 t>.4 6.4 3.60 3.53 0.345 0.203 
36 3 1 54 100.00 30 I 0.60 19.40 5.4 6.4 3.84 3.53 0.345 0.899 
36 3 2 b4 100.00 30 10.60 19.40 5.4 6.4 3.18 3.53 0.345 -1.015 
36 3 3 54 100.00 30 10.60 19.4-0 5.4 6.4 3.00 3.53 o .. 34s -1.5,2)6 
36 3 4- 54 100.00 30 10.60 19.40 5.4 o.4 3-.48 3.53 0.345 -0.145 

)> 36 3 5 54 I 00.00 30 10.60 19.40 5.4 6. 4' 3.36 3.53 0.345 -0.492 
I 36 3 6 54 100.00 30 10.60 19.40 5.4 o.4 3.84 3.53 0.345 0.899 ~ 

0 

37 2 1 54 100.00 32 10.15 lb.S()- 2.76 2.40 0.287 1.241 
37 2 2 54 100.00 32 10.15 18.90 2e4b 2.40 0.287 0.194 
37' 2 3 54 100.00 32 10.15 18.90 2.40 2.40 0.287 -0.015 
37 2 4 54 100.00 32 10.15 ~~. c;o 2.34 2·40 0·287 -0.224 
37 2 5 54 100.00 32 10.15 18.90 2.46 2.40 0.287 0.194 
37 2 6 54 100.00 32 10.15 18.~ 2.10 2.40 0.287 -1.061 
37 2 7 54 100.00 32 10.15 18.90 2.34 2.40.0.287 -0.224 
37 2 8 54 100.00 32 10.15 18.90 2.64 2•40 0.2:87 0.822 
37 2 9 54 too.oo 32 10.15 18.90 2.28 2e40 0.287 -0.433 
37 2 10 54 100.00 32 10.15 t8.CX) 2.1() 2e40 0.287 -0.852 37. 2 11 54 100.00 32 10.15 18.S() 1.86 2 .• 40 0.287 -1.896 
37 2 12 54 100.00 32 lOa It> 18.90 2.22 2:•4-0 0.287 -0.64.3 
37 2 13 54 100.00 32 10.15 18.90 2.94 2.40 0.287 1.868 
37 2 14 54 too. 00 32 10.15 18.90 2.70 2.40 0.287 1.0.31 

38 8 1 54 100.00 32 0.16 8.90 5.5 6.9 2.46 2.45 0.205 0.073 
38 B 7 54 100.00 32 o.t6 a.go 5.5 6.9 2.70 2.45 0.205 1.246 
38 9 1 54 too.oo 32 0.16 8. 90 5.5 6.9 2.28 2.45 0.205 -0.806 
38 9 7 54 100.00 32 0.16 8.90 5.5 6.9 2.3<4 2·45 0.205 -0.513 
38 8 l 54 too.oo 32 0.16 8.90 5.5 6.9 2.34 2.45 0.205 -0.513 
38 8 7 54 100.00 32 0.16 a. 90 5.5 6.9 2.28 2.45 0.205 -0.806 

~ J 



• 

IDFNT SPAN BE. AM SPAN Slf<ANDS LCCE "rrR IC I TY DESIGN **CAMcER STAT IS TICS** 
NMBR NMBR TYPE LbTH (NMBR} END MIDDLE rPCI/FPC ACTL. MEAN STD. T-VAL 

( FT) (INCHES) CKSI) DEV. 
38 9 1 54 100.00 32 0.16 8 • «)() 5.5 6.9 2.34 2.45 0.20!:> -0.513 
38 9 7 54 too.oo 32 o.t6 R. SO 5.:> 6.9 2.82 2.4~ 0.205 }.832 

39 2 1 54 100.00 36 9.7tJ 17.15 6.4 7. 7 3.06 2.97 0.221 0.424 
39 2 2 54 100.00 36 9.7t, 17.~ 6.4 7.7 3•00 2a97 Oa221 0.152 
39 2 3 54 lOOaOO 36 9.75 17.75 6.4 7.7 3.06 2.97 0.221 Oa42.:S 
39 2 4 54 too.oo 36 9.7!J 17.75 6.4 7.7 3.12 2.9-1 0.221 0.695 
39 2 5 54 100.00 36 9.75 17. -15 6.4 7a7 2.94 2.97 0.221 -o.tl9 
39 2 6 54 too.oo 36 9. 7:~ 11.7':.> b.4 7.7 2.82 2.97 0.221 -o. o&l 
39 2 7 54 100.00 36 9.75 17.75 o.4 7.7 2.4-b 2.97 Oa221 -2.2ts8 
39 2 8 54 100.00 36 9.75 1~7.75 6.4 7.7 2.88 2.97 0.221 -0.390 
39 2 9 54 100.00 36 9 •. 7~ 17.~ o.4 7.7 3a0b 2.97 o.~21 0.424 
39 2 10 54 100.00 36 9.75 17.75 6.4 7.7 2.76 2.97 0.221 -0.932 
39 2 11 ~4 100.00 36 9a75 17.15 be4 7. -, 3e36 2.97 0.221 1.780 
39 2 12 54 100.00 36 9.75 17.75 6.4 7.7 3.18 2.97 0.221 0.966 
39 2 13 54 100.00 36 9.75 17.15 6.4 7. 7 3.00 2.97 0.221 o.tt>3 
39 2 14 54 100.00 36 9.75 17.75 6.4 1. 7 2.94 2.97 0.221 -(.;.119 
39 2 15 54 100.00 36 9.75 17.75 6.4 7.7 3.18 2.97 0.2.21 o.96o 

:1=- 39 2 16 54 too.oo 36 9.75 17.75 6.4 7.7 2.64 2.97 0.221 -1.47'2> 
J __, 

__, 
40 2 1 54 too. oo .36 9.75 17. ?.:> 6.4 7.7 3.18 3.32 Oa309 -Oa4.31 
40 2 2 54 100.00 .36 9.75 17.75 &.4 7.-, 2.76 3.32 0 • .309 -1.796 
40 2 3 54 100.00 36 9.75 17.75 6.4 7. 7 3.78 3.32 0.309 le506 
40 2 4 54 100.00 36 9.75 17.75 6.4 7'.7 3.24 3.32. 0.309 -0.243 
40 2 5 ~4 100.00 36 9.75 17.75 6.4 7.7 3.36 3.32 Oa309 Oal4.0 
40 2 6 54 100.00 36 9.75 17.7'5 6.4 7.7 3a42 3.32 0.309 0.340 
40 2 7 54 lOO.tOO .:)6 9.7~ 17.?;.;, 6.4 7.7 .3.60 3.32 0.309 0.923 
40 2 8 54 100.00 36 9.75 17.75 6.4 7.7 3a24 3.32 0.309 -0.243 
40 2 9 54 100.00 36 9e75 17.75 o.4 7.7 3.24 3.32 0.309 -o.24~ 
40 2 tO 54 1 oo. 00 36 9.75 17.75 6.4 7.7 3.54 3.32 0.309 0.729 
40 2 11 54 too.oo 36 9.75 17.75 6.4 7.7 3.66 3.32 0.309 l.llb 
40 2. 1.2 54 100.00 36 9.7~ 17.75 6.4 7.7 3.24 3.32 0.309 -c. 243 
40 2 13 54 100.00 36 9.75 17.15 6.4 7. 7 3.48 3e32 0.309 o. 534 
40 2 14 54 100.00 36 9.75 17.75 6.4 7. 7 2.58 3.32 0.309 -2.381 
40 2 15 54 100.00 36 9.-75 17.75 o.4 7.7 3.24 3.3.2 0.309 -0.2'4.3 
40 2 16 54 100.00 36 9.75 17.75 6.4 7.7 3.48 3.32 0.309 0.535 

41 2 1 54 100.00 36 9.75 15.75 6.4- 7.7 3.66 3a32 0.208 t.b-45 
41 2 2 54 too.oo 36 9.75 15.75 &.4 7.7 3.48 3.32 0.208 0.777 
41 2 3 54 too.oo 36 9.75 15.75 6.4 7.7 3.48 3.32 0.208 0.776 
41 2 4 54 100.00 36 9.75 15.75 6.4 7.7 3. !:>4 3.32 0.208 1. Ooc 
41 2 5 54 10·0. 00 36 9a75 15.75 6.4 7.7 3.06 3.32 0.208 -1.247 



I DENT SPAN RLAM SPAN STRANDS ECCENTRICITY DESIGN **CAMUER STAT ISll C5** 
NMBR NMbR TYPt: LGTH (NMaR) END MIDDU:: FPCI/FPC ACTL. MEAN 5TO. "J-VAL 

CFT) (INCHES) ( KSI) DE: V. 
41 2 6 54 100.00 36 9.75 15.75 o.4 7.7 3.48 3.32 0.208 0.777 
41 2 7 54 100.00 36 9.75 1 ~). 75 6.4 7 .• 7 3.24 3.32 0.208 -0.379 
41 2 8 54 too.oo 36 9e7t> to. 75 6.4 7.7 3.24 3. :.:S2 0.208 -o.379 
41 2 9 54 too.oo 36 9.75 15. "15 6.4 7.7 3.48 3.32 0.208 0.777 
41 2 10 54 100.00 36 9.75 15.15 6.4 7.7 3.06 .3.32 0.208 -1.247 
41 2 l l 54 too.oo 36 9.75 15.7'::> 6.4 7.7 3.36 3.32 0.208 o.t99 
41 2 12 54 100.00 3b 9.7b- IS. 75 Oe4 7.7 3.30 3.32 0.208 -0.090 
41 2 13 54 1 oo. 00 36 9.75 15.75 6.4 7.7 3.12 3.32 0.208 -0.958 
41 2 14 54 100.00 36 9.75 15.75 6.4 7.7 3.48 3.32 0.208 0.776 
41 2 1!:> 54 100.00 36 9.1f> 15.75 6.4 7.7 2.94 3.32 0.208 -1.825 
4-1 2 16 54 too.oo 36 9.7':.:l 15.75 6.4 7.7 3el8 3.32 0.208 -0.669 

42 2 1 54 1oo.oo 36 9.7'6 17.75 6.4 7.7 3.90 3.62 0.244 1.155 
42 2 2 54 100.00 36 9.75 17.b 6.4 7.7 4.08 3.62 0.244- 1.891 
42 2 3 54 100.00 36 9.75 17.70 6.4 7.7 3.54 3.62 0.244 -0.318 
42 2 4 54 100.00 36 9.75 17.75 6.4 7.7 3.72 3.62 0.244 0.419 
42 2 s 54 ~100. 00 36 9.7t> 17. 7~ e:.4 7.7 3.54 3.62 0.244 -0.318 
42 2 6 54 too.oo 36 9.75 17.75 6.4 7.7 3.48 3.62 0.24-4 -0.563 

)::a 42 2 7 54 100.00 36 '}. 75 17. ~ 6.4 7.7 3.36 3. 62. 0.244 -1.054 
I 42 2 8 54 too.oo 36 9.75 17.75 6.4 7.7 3.18 3.62 0.244 -1.791 __, 

42 2 9 54 100.00 36 9.75 17.75 6.4 7.7 3.78 3.62 0.244 0.664 N 
42 2 10 54 100.00 36 9.75 17. 75. 6.4 7. 7 3.60 3e62 Oe244 -0.072 
42 2 l 1 54 100.00 36 9.75 17. 1"5 6.4 7.7 3.84 3.62 0.244 0.91G 
42 2 12 54 100.00 36 9.75 17.75 6.4- 7.7 3.90 3.62 0.244 1.155 
42 2 13 54 too.oo 36 9.75 t7. 75 6.4 7.7 3.6..6 3.62 0.244 0.174 
42 2 14 54 100.00 36 9.75 17.75 6.4 7.7 3.54 3•62 0.244 -0.318 
42 2 15 54 100.00 36 9.75 17.75 6.4. 7.7 3.54 3.62·0.244 -0.318 
42 2 16 54 100.00 36 9.75 17.75 6.4 7.7 3.66 3.62 0.244 0.174 
42 2 17 54 100.00 36 9.75 17.75 6.4 7.7 3.18 3.62 0.244 -1.791 

43 2 1 54 too.oo 36 9.75 17.75 6.4 7.7 3.90 3.64 0.254 1.017 
4:3 2 2 54 100.00 36 9.75 17.75 6.4 7.7 3.48 3e64 0.254 -0.634 
43 2 3 54 100.00 36 9.7':;; 17. ~ o.4 7.7 3el8 3.64 0.2~ -1~814 
43 2 4 54 100.00 36 9.75 17.75 6.4 7.7 3.42 3.64 0 .?.54 -0.870 
43 2 5 54 too. oo 36 9.75 17.75 o.4 7.7 3 • .30 3.64 0.254 -1.342 
43 2 6 54 100.00 36 9.75 17.75 6.4 7.7 3.48 3.64 0.254 -0.634 
43 2 7 54 100.00 36 9.75 17.75 6-.4 7•7 3•54 3.64 o.z~ -0.398 
43 2 8 54 100.00 36 9.75 17.75 6.4 7.7 4.02 3.64- 0.254 t.490 
43 2 9 54 100.00 36 9.7o 17.70 6.4 7.7 3.72 3e64 0.254 o. 310 
43 2 10 54 too.oo 36 9.75 17.75 6.4 7.7 4.02 3.64 0.254 1.489 
43 2 1 1 ~4 100.00 36 9.75 17.75 ().,4 7.7 3.78 3.64 0.254 0.546 
43 2 12 54 100.00 36 9.75 17.75 6.4 7.7 3.48 3.64 0.254 -O.t:.t35 
43 2 13 54 too.oo 36 9.75' 17.75 6.4 7.7 3.48 3.64 0.254 -0.635 

I 



I DENT SPAN BEAM SPAN STRANDS ECCLNTRIC I TY DESIGN **CAMBER STAT IS TICS** 
NME:)R NMbR TYPE LGTH (NMBR) END MIODLE FPCI/FPC ACTL. MEAN STD. T-VAL 

( FT) C 1 NCHES) CKSI J DEV. 
43 2 14 54 100.00 36 9.75 17• 75 ba4 7.7 3.78 3.64 0.204 0.546 
43 2 15 54 100.00 36 9.7'0 17.75 6.4 7.7 3.84 3.64 0.254 0.782 
43 2 lb 54 100.00 36 9o75 17.75 6.4 7.7 3o84 3.64 0.254 0.782 

44 7 1 54 96.00 32 9.28 18.91 5.9 5.9 2.70 2.64 o.2qo 0.207 
44 7 2 54 96.00 32 9.2b 18.91 5.9 5.9 2.16 2ab4 0.290 -l.o5o 
44 7 3 54 <..16.00 32 9.28 18.91 Oo9 !>.9 2.70 2.64 0.290 0.207 
44 7 4- 54 96.00 32 9.2t::s 18.91 5.9 5.9 2.82 2.64 0.290 Oob21 
44 7 5 54 96.00 32 9•2b 18.91 boY 5.9 2.76 2e64 0.290 0.414 
44 7 6 54 96.00 .32 9 .. 28 18 .. 91 o.9 ~.9 2e-.34 2.64 0.290 ·-1. 035 
44 7 7 54 96.00 32 9.28 18.91 5.9 5.9 3o00 2o64 0.290 J .242 

45 2 1 54 94.00 34 1 o. 8C.' 18.~ 6.3 o.3 2.82 2.28 0 .. 234 2.285 
45 2 2 54 94.00 34 10.82 18.35 6.3 6.3 2.46 2.28 0.234 o. 7"49 
4~ 2 3 54 94.00 34 10.82 18.-::b 6.3 6.3 2ol6 2.28 0.234 -0.532 
45 2 4 54 94.00 34 10.82 18.35 6.3 6.3 2.40 2 • .28 0.234 0.493 
45 2 5 54 94.00 34 10.82 18.:.:£> o .. 3 6e.3 2.34 2.28 Oe234 o.23o 

:;t:a 45 2 6 54 94.00 34 10.82 18.35 6.3 6.3 2.1·o 2.28 0.234 -o. 788 
I 45 3 t 54 94.00 34 10.82 18 .• :.:£) oo3 6.3 2.58 2. 28 0 .2.34 1. 2.61 .....a 

45 3 2 54· 94.00 34 10.82 18.35 6.3 6.3 2.04 2.28 0.234 -1.044 w 
45 3 3 54 94•.00 34 10.82 18.35 6.3 6.3 2.28 2.28 0.234 -0.020 
45 3 4 54 94.00 .J4 10.62 16.:L> 6.3 6.3 2.04 *'"'l· ... -,r·. 

r.:. • &:..0 0.234 -1.044 
45 3 5 54 94.00 34 10.82 18.~ 6.3 6.3 2.22 2.28 0.234 -0.276 
45 3 6 54 94.00 34 to.ae-~ 18.35 6.3 6.3 2.22 2. 28 0.234 -0.276 
45 3 7 54 94.00 34 10.82 18.3> 6 • .3 6.3 2o-04 2e28 Oa234 -1.044 

46 2 1 54 94.00 26 13.99 20.1~ 1.68 t. 63 0.284 o.tss 
46 2 2 54 94.00 26 13.9t;, 20.15 1.32 1.63 0 .284' -1.083 
4o 2 3 54 94.00 26 13.99 20. 15 1.56 1.63 0.284 -0.238 
46 2 4 54 94.00 26 13.99 20. 15 2.22 t. 63 0.284 2.0b6 
46 3 1 54 94.00 26 13.99 20. 15 t.ao 1.63 0.284 0.608 
46 3 2 54 94.00 26 13.99 20. lt> 1.56 1. 63 0.284 -0.23~ 
46 3 3 54 94.00 26 13.99 20. 15 1.38 1.6.3 0.284 -o. 871 
46 3 4 54 94.00 26 13.99 20.15 1 .so t.b:J 0.284 -0.448 

47 1 1 54 93.00 26 10.;91 20. 15 4.8 5.0 lo44 2.06 0.372 -1.674 
41 1 3 54 93.00 26 10.91 20• 15 4.8 5.0 1.92 2.06 0.372 -0.384 
47 1 5 54 93.00 26 10.91 20.15 4.8 5.0 1.56 2.06 0.372 -1.352 
47 1 7 54 93.00 26 l0e91 20.15 4.ti 5.0 le86 2.06 0.37~ -O.b45 
47 I 9 54 93.00 26 10.91 20. 15 4.8 s.o 2.04- 2 .• 06 0.372 -0.061 
47 1 I 1 54 93.00 26 10.91 20.15 4.8 s.o 2o34 2.06 0.372 0.745 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I 1Y DESIGN **CAMf...ER SlAT IS TICS** 
NMBR NMBR TV Pt. LuTH (NMBR) END MIDDU:. FPCI /FPC ACTL. MEAN STD. T-VAL 

CFT) (INCHES) (KSI) DEV. 
47 1 13 !:>4 93.00 26 10.91 20. lb 4.8 5.0 2.52 2.06 0.372 1.229 
47 2 1 54 93.00 26 10.91 20. 15 4.8 s.o 2.46 2.06 0.372 t. 067 
47 2 3 54. <.:13.00 26 10.91 20.15 4.8 tt.o 2.16 2. Oo 0.3 72. o.2:ot 
47 2 5 54 93.00 26 10.91 20.15 4.8 5.0 2.28 2.06 0.372 0.584 
47 2 7 t)4 93.00 26 10.91 20.15 4.8 5.0 2.46 2e0b 0.372. t.Oo7 
47 2 9 54 93.00 26 10.91 20.15 4.8 5.0 2.04 2.06 0 .3 72 -0.062 
47 2 11 54 93.00 26 10.91 20 •• ~ 4.8 5.0 2.28 2.oc. 0.372 0.!:;)84 
47 2 13 54 93.00 26. 10.91 20. 15 4.8 5.0 2.40 2.06 0.372 0.906 
47 3 1 54 93.00 26 10.91 20.15 4.8 t>.O 2.28 2 .oo 0.372 0.584 
47 3 3 54 93.00 26 10.91 20. 15 4.8 5.0 2.28 2.06 0.372 0.584 
47 3 5 !>4 93.00 26 10.91 20 .to 4.8 5.0 1.-,4 2.0o 0.372 -0.868 
47 .3 7 54 93.00 26 10.91 20.15 4.8 s.o 1.62 2.-06 0.372 -1.190 
47 3 9 54 93.00 26 10.91 20 .. 1!:> 4.8 s.o 1.62 2e06 0.372 -1 .!YO 
47 3 1 1 54 93.00 26 10.91 20. 15 4 .• 8 s.o 1.44 2.06 0.372 -1.674 
47 3 13 54 93.00 26 10.91 20.15 4.8 s.o 2.58 2.06 0.372 1.390 

48 11 4 54 92.20 26 10.91 20. It> 4.8 5.0 1.80 2.5~ 0.964 -0.778 
48 11 6 54 92.37 26 10.91 20.15 4.8 s.o 2.58 2.55 0.96.4- 04!'031 

):::a 48 11 7 54 92.46 26 10.91 20. 15 4.6 s.o 3.06 2.55 0.964 0.529 
I 48 11 8 54 92.46 26 10.91 20. 15 4.8 5.0 1.26 2.55 0.964 -1.3.38 __, 

48 II 10 54 92.47 26 10.91 20. 15 4.8 5.0 2.58 2.55 0.964 o.o3l ~ 
48 ll 11 54 92 .• 48 26 10.91 20.1~ 4.8 5.0 4 .• 02 2.55 0.964 1.52:4 

49 3 1 54 90.00 32 11.56 18.00 2.04 2.29 Ge327 -0.764 
49 3 2 54 .90;. 00 32 11.56 18 .. 88 2.88 2e29 0.32"1 1.802 
49 3 3 54 90.00 32 11.56 18.8-5 2.28 2 .• 29 0.327 -o.031 
49 3 4 5'+ 90.00 32 11.56 18.88 2.4-0 2.29 0.327 0.336 
49 3 5 54 90.00 32 11.56 18 • E.8 1.98 2.29 0.327 -0.947 
49 3 6 54 90.00 32 11.56 18.t8 2.16 2.29 0.327 -0.397 

50 3 1 54 90.00 32 11.56 18. t'.8 2.34 2.45 o.t 03 -1.064 
50 3 2 54 90.00 32 lle56 l&. tts 2.52 2.45 0.103 0.677 
50 3 3 54 90.00 32 11.56 t8.f:B 2.58 2.45 0.103 1.258 
50 3 4 54 90.00 32 11.5o 18.&~ 2.34 2. 4t- 0 •• 03 -1.064 
50 3 5 54 90.00 32 11.56 18.88 2.52 2.45 0.103 0.677 
50 3 6 54 90.00 32 11.56 18.00 2.40 2.45 Oel03 -0.484 

51 2 1 54 90.00 26 lle65 2.0. 12 4.5 5.6 2.58 2.41 0 .242" 0.689 
51 2 2 54 90.00 26 t 1.6t> 20.12 4.5 5.6 2.22 2.41 Oe242 -o. 795 
51 2 3 54 90.00 26 11 .65 20.12 4.5 5.6 2.56 2.41 0.242 0.690 
51 2 4 54 90.00 26 11.65 20.12 4.5 5.6 2.82 2.41 0.242 1.679 



.. 

I DENT SPAN BEAM SPAN STRANDS ECCENTklCI TY DESIGN **CAMBER STATISTICS** 
NMBR NMbR TY'Pt LGTH (NMB~) END MIUDLE FPCI /FPC ACl·L. MEAN STD. T-VAL 

( FT) ( 1 NCHE.S) ( KSI) DEV. 
51 2 5 54 90.00 26 11.65 20.12 4.5 5.6 2.58 2.41 0.242 0.689 
51 2 6 t:.4 90.00 26 11.65 20.12 4.5 5.6 2.34 2.41 0.242 -0.3Cl 
51 2 7 54 90.00 co Jl.t>o 20.12 4.5 5.6 2.16 2.41 0.242 -1.04-.:l 
51 2 1 54 90.00 26 11.65 2.0. 12 4.5 5.6 2.64 2. 4-1 0.242 0.937 
51 2 2 54 90.00 26 11.65 20. 1.2 4.5 s.o le98 2.41 0.242 -1.785 
51 2 3 54 90.00 26 11 .6 5 20. 12 4.5 5.6 2.40 2.41 0.242 -0.053 
51 2 4 54 90.00 26 11.65 20.12 4.5 5.6 2el6 2.41 0.242 -t. 04-2 
51 2 5 ~4 90.00 26 11 .65 20. 12 4.5 5.6 2 • ..34 2.41 0.242 -0.300 
51 2 6 54 90.00 t::6 11.65 2:0. 12 4.o 5.6 2.28 2.41 0.242 -0.548 
51 2 1 54 90.00 26 1 1 • 6t) 20. 12 4.5 5 (.:' .o 2.70 ·2.41 0.242 1.184 

52 2' 1 b4 90.00 26 11.68 20. 1!> 4.9 5.9 2.94 2.47 0.294 1.610 
52 2 2 54 90.00 26 11.66 2.0. 15 4.9 5.9 2.76 2.47 0.294 t.ooo 
52 2 3 54 90.00 26 lt.6ti 20.15 4.9 5.9 2.64 Ze47 0 e294 0.592 
52 2 4 54 90.00 26 11.6b 20. 15 4.9 5.9 2.46 2.47 0.294 -0.020 
52 2 5 54 90.00 26 11.68 20. 15 4.9 5.9 3.00 2.47 0.294 J .814 
52 2 6 54 90.00 26 11.66 20. 15 4.9 5.9 2.34 2.47 0.294 -0.427 
52 2 7 54 90.00 26 tt.oe 20.15 4.9 5.9 2.22 2.47 0.294 -O.b35 

)::a 52 2 I 54 90.00 2.6 11.6B 20.15 4.9 5.9 2.16 2.47 0.294 -1.0::08 
I 52 2. 2 54 90.00 26 11.68 20.15 4.9 5.9 3.06 2.47 0.294 2.018 
~ 

(J'1 52 2 3 54 90.00 26 lt.6e 20. 15 4.9 5.9 2.58 2.47 0.294 Oe3BB 
52 2 4 54 90.00 26 11.68 20.15 4.9 5.9 2.28 2.47 0.294 -0.631 
52. 2 5 54 90.00 26 ll.oE> 20. 15 4.9 !:>.9 2.16 2.47 C' .z ':i4 -1.032. 
52 2 6 54 90.00 26 11.68 20.15 4.9 5.9 .2.40 2.47 0.294 -0.223 
52 2 7 54 90.00 26 11.66 20.15 4.9 5.9 2.34- 2.47 0.294 -0.427 
52 2 1 54 90.00 26 11.68 20.15 4.9 5•9 2e58 2.47 0.294 0.388 
52 2 2 54 90. oa 26 11.68 20. 15 4.9 5.9 2.64 2 • 4 7 0 • 2 94 . 0 • 59 2 
52 2 3 54 90.00 26 11.68 20.15 4.9 5.9 2.46 2.47 0.294 -0.020 
52 2. 4 54 90.00 26 11.6B 20. 15 4.9 5.9 2.34 2.47 0.294 -0.427 
52 2 5 54 90.00 26 11.68 20.15 4.9 5.9 '1.98 2.47 0.294 -1.64-9 
52 2 6 54 90.00 26 11.6b 20.15 4.9 5.9 2.16 2.4 7 0.294 -1.038 
52 2 7 54 90.00 26 llebt> 20.15 4.9 5.9 2.28 2.47 0.294 -0.630 

53 1 1 54 90.00 26 11.68 20. 15 4.9 s.o 1.98 2.17 o.2tb -o.876 
53 1 7 54 90.00 26 11.68 20.15 4.9 5.0 2.10 2.17 0.216 -0.320 
s.:s 2 1 54 90.00 26 11.66 20.15 4.9 s.o 1.98 2.17-0.216 -0.876 
53 2 7 54 90.00 26 tt.oa 20.15 4.9 s.o 2.16 2.17 0.216 -0.041 
53 3 1 54 90.00 26 11.68 20. 15 4.9 s.o 2.22 2.17 0.216 0.237 
53 3 7 54 90.00 26 11.68 20. 15 4.9 s.o 2.16 2.17 0.216 -0.041 
53 1 1 54 90.00 26 11.66 20. 15 4.9 5.0 2.16 2.17 0.216 -O.C4l 
5.3 1 2 54 90.00 26 11.68 zo. 15 4.9 5.0 2.04 2.17 0.216 -0.598 
53 1 3 54 90.00 26 11.68 20. 15 4.9 5.0 1.86 2. 17 0.216 -1.433 
53 1 4 54 90.00 26 11.68 20.15 4.9 s.o 1.98 2.17 0.216 -0.877 



IDf::NT SPAN BEAM SPAN STRANDS c C CE NT R I C 1 lY Dt::SIGN **CAMBER S.fAliSTICS** 
NMBR NMBR TV Pi:. LGTH (NMtiR) END MIDDU::: FPCl/FPC ACTL. MEAN STD. T-VAL 

CFT) (INCHES) (KSl) DEV. 
53 1 5 54 90.00 26 11.68 20.15 4.9 5.0 2.34 2.17 0.216 0.794 
53 1 6 54 90.00 26 ll.6f> 2'0. 15 4a9 5.0 2.16 2.17 0.216 -0.041 
53 1 7 54 90.00 2o llabb 20. 15 4.9 s.o 2.22 2.17 0.216 0.2.37 
53 2 1 54 90.00 26 lt.6E 20. 15 4.9 5.0 2.22 2.17 0.216 0.237 
5.3 2 2 54 90.00 26 11.6b 20. 15 4.9 s.o 2.04 2.17 0.216 -0.598 
53 2 3 54 90.00 26 11.66 20.15 4.9 5.0 2.16 2.17 0.216 -0.041 
53 2 4 54 90.00 26 11.68 20.15 4.9 5.0 2a40 2.17 0.216 1.072 
53 2 5 54 90.00 26 11.68 20 .IS 4.9 s.o 2.04 2.17 0.216 -0.598 
53 2 6 54 90.00 26 11.68 20.15 4.9 5.0 le74 2.17 0.216 -1.990 
53 2 -, 54 90.00 26 11.66 20. lb 4.9 5.0 1.80 2. 1-, 0.216 -1.712 
53 3 1 54 90.00 26 11.68 20.15 4.9 s.o 2e70 2el7 0.216 2.465 
53 3 2 54 90.00 26 11.68 20. 15 4.9 5.0 2.52 2.17 0.216 1.629 
53 3 3 !:>4 90.00 26 11.68 20.15 4.9 5.0 2.46 2.1-/ 0.216 1.351 
53 3 4 54 90.00 26 11.68 20. 15 4.9 5.0 2e28 2.17 0.216 0.516 
53 3 5 54 90.00 26 11.68 20. 15- 4.9 !>e•O 2.28 2.17 0.216 o.5tb 
53 3 6 54 90.00 26 11.68 20. 15 4.9 s.o 2.28 2.17 0.216 0.516 
53 3 7 54 90.00 26 11.6& 20.15 4.9 s.o 2.28 2.17 0.216 0.516 

.):a 54 4 1 54 89.62 28 11.96 19. EQ 5.3 5.3 2.64 2. 53 0.284 0.398 
1 54 4 2 54 89.80 28 11.9& l9.te 5.3 5.3 2.58 2.53 Oe284 o. 18"7 __, 

0'1 54 4 3 54 89.97 28 11.96 19.82 5.3 5.3 2.34 2.53 0.284 -0.658 
54 4 4 54 90.15 28 11.96 19 .. tl2 5.3 5.3 2e64 2.5.3 0.284 0.398 
54 4 5 54 90.3.3 28 11 .9t.· 19.62 0..3 5.3 2.46 2.53- o.2b4 -0.236 
54 4 6 54 90.51 28 11.96 19.f2 5.3 5.3 2.70 2.53 Oa284 0.609 
54 4 7 54 90.68 24 11.20 20.53 5.3 5.3 le9.B 2.53 0.284 -1.925 
54 5 1 54 89.62 28 11.96 19.~ 5.3 5.3 2•.28 2-.53 0.284 -0.869 
54 5 2 54 89.80 28 tt.96 19.82 5.3 5.3 2.52 2 .. 53 0.284 -0.025 
54 5 3 54 89.97 28 11.96 19.~ 5.3 5.3 2a58 2.53 0.284 0.187 
54 5 4 54 90.15 28 11.96 19. E2 5.3 5.3 2.52 2.53 0.284 -0.025 
54 5 5 54 90.33 28 11.96 19.82 5.3 5.3 2.46 2...53 0.284 -0.236 
54 5 6 54 90.51 28 11.96 19. {Q 5.3 5.3 2.46 2.53 0.284 -0.236 
54 5 ~, 54 90.68 24 11.20 20. 't0 5.3 5.3 1.92 2.53 0.284 -2.137 
54 6 l 54 89.62 28 11.96 19. &2 5.3 5.3 2.76 2.53 0.284 0.820 
54 6 2 54 89.80 28 lle9o 19.b2 ~.3 5.3 2.88 2.53 0.284 1.243 
54 6 3 54 89.97 28 11.96 t9.r.e 5.3 5.3 2.70 2.53 0.284 0.609 
54 0 .4 54 90.15 28 11.9o 19 .e2 5.3 5.3 2.64 2.5.3 0.284 0.398 
54 6 5 54 90.33 28 11.96 19. E2 5.3 5.3 2.64 2.53 0.284 0.398 
54 6 6 54 90.51 28 11.96 19. tt2 ~.3 5.3 2.34 2.53 Oa284 -o.oss 
54 6 7 54 90.68 24 1,.20 20. ::a 5.3 5.3 2.34 2.53 0.284 -0.658 
5~ 7 1 54 89.o2 28 11.96 19.82 5.3 5.3 2.64 2.53 0.284 0.398 
54 7 2 54 89.80 28 11.96 19. f2 5.3 5.3 2.64 2.53 0.284 0.398 
54 7 3 54 89.97 28 11.96 19. t2 5.3 5.3 2.76 2e53 0.284 0.820 
54 7 4 54 90.15 28 11.96 19. f2 5.3 5.3 2.46 2.53 0.284 -0.236 
54 7 !)· 54 90.33 28 11.96 19.82 5.3 5.3 2.40 2.53 0.284 -0.447 



41 

I DENT SPAN BLAM SPAN STRANDS ECCF NIRIC I lY DESIGN **CAMBER STAT IS T I C S * * 
NMt:3R NMBR Ty·pt_ LGTt-1 (NMBR) END MIDDLE FPCI/FPC ACTL. MEAN STD. 1"-YAL 

( Fl) CINCHES) (KSI) DEV. 
54 7 t> 54 90.51 28 11.96 19.82 o.3 5.3 2•94 2.53 0.2 8.4 1.454 
54 7 7 54 90.68 24 1"1. 2 c 20.53 5.3 5.3 1.98 2.53 0.284 ....;.1.925 
54 8 1 !>4 89.78 28 1.1.96 19.82 5.3 5.3 2.58 2e53 0.284 0.187 
54 8 2 54 89.88 28 11.96 19.82 5.3 5.3 2e52 2. 53 0.2.84 -0.025 
54 8 3 54 89.98 28 11.96 19. €2. !:>.3 5.3 2.58 2. 5.3 0.284 0.187 
54 8 4 54 90.09 28 11.96 19.e2 5.3 5.3 2.64 2.53 0.284 0.398 
54 8 5 54 90.19 28 11.96 19.82 5.3 5 • .3 2.52 2.5.3 Oe284 -0.02b 
54 8 6 54 90.29 28 11.96 19.52 5.3 5.3 2.10 2.53 0.284 -1.503 
54 8 7 54 90.40 28 11.96 19.82 5.3 5.3 2.lb 2.53 0.284 -1.292 
04 9 1 54 90.00 28 11.96 19.82 5.3 5.3 2e40 2.53 0 .2.84 -0.447 
54 9 2. 54 90.00 2.8 11.96 19. te: o.3 5.3 2.70 2..53 0.264- o.o.o9 
54 9 3 54 90.00 28 11.96 19. e2 5.3 5.3 2.52 2.53 0.284 -0.025 
54 9 4 54 90.00 28 lle9b 19.e2 5.3 5.3 2.76 2.5~ 0.284 0.820 
54 9 5 54 90.00 23 11.96 19. fi2 5.3 5.3 2.58 2.53 0.284 0.187 
54 9 6 54 90.00 28 11.96 19.82 5.3 5e3 2.88 2.53 0.284 1.242 
54 9 7 54 90.00 24 11.20 20.53 5.3 5.3 1.98 2. 53 0.284 -1.925 
54 10 1 54 90.00 2.8 11e9b 19. e2 5.3 5.3 2.10 2.53 0.284- -t.t:.03 
54 10 2. 54 90 .. 00 28 11.96 19. f:2 5.3 5.3 2.76 2.53 0.284 0.620 
54 10 3 54 90.00 28 11.96 19. e£" 5.3 s.3 2e94 2.53 0.284 la454 

::r:- 54 10 4 54 90.00 28 11.96 19.82 5.3 5.3 2.46 2.53 0.284 -0.236 
I 54 10 5 54 90.00 28 11.96 19. B2 s.3 5.3 2e52 2. 53 0.284 -o.·o2s 

__, 54 10 6 54 90.00 28 11.96 19. €2 5.3 5.3 2.16 2.53 0.284 -1.292 
....... 

54 10 7 54 90.00 24 11.20 20.53 s.3 5.3 le86 2.:>3 0.284 -2.348 
54 15 1 54 90.00 28 11.96 19. G? 5.3 5.3 2.82 2.5::.. c.2b4 1· 031 
54 15 2 54 90.00 28 11.96 19.82 5.3 5.3 2.76 2.53 Oe284 0.8.20 
54 15 3 - 54 90.00 28 11.96 19• 82 5.3 5.3 2.40 2.53 0.284 -0.447 
54 15 4 54 90.00 28 11•96 19.82 5•3 5.•3 2·52 2·53 Oe284 -0.025 
54 15 5 54 90.00 28 11.96 19. e2 5~3 5.3 2.58 2.53 0.284 0.187 
54 15 6 54 90.00 28 11.96 19 .e2 5.3 5.3 ·z.76 2e53 Oe284 Oet:J20 
54 15 7 54 90.00 24 11.20 20.53 5.3 5.3 2.04 2.53 0.284 -1.714 
54 16 l 54 90.00 28 11.96 19eb2 5e3 5•3 2.52 2.53 o.284 -o.025 
54 16 2 54 90.00 28 11.96 19 • .82 ~.3 5.3 2.40 2.53 0.284 -0.447 
54 16 3 54 90.00 28 11.96 19· fe ~.3 5.3 2a34 2.53 0.284 -0.658 
54 16 4 54 90.00 28 11.96 t9.f:2 5.3 5.3 2.70 2.53 0.284 0.609 
54 16 5 54 90.00 28 11.96 19.f::2 5.3 5•3 3.00 2.53 0 .2.84 le6b5 
54 16 6 54 90.00 28 11.96 19.82 5.3 5.3 2.46 2.5.3 0.284 -0.236 
54 16 7 54 90.00 24 11.20 20.t3 5.3 5•3 2.04 2..53 0.284 -1.714 
54 17 1 54 90.00 28 11.96 19. 82. 5.3 5.3 2.70 2.53 0.284 0.609 
54 17 2 54 90.00 28 11.96 19.82 5e3 !>·3 2.6~ 2e53 Oe284 0.398 
54 17 3 54 90.00 28 11.96 19. f2 5.3 5.3 2.52 2.53 0.284 -0.025 
54 17 4 54 90.00 28 11.96 19. f:2 5.3 5.3 2.52 2.53 0.284 -0.025 
54 17 5 54 90.00 28 11.96 19. e2 5.3 5.3 2.64 2.53 0.284 0 • .398 
54 17 6 54 90.00 28 tl.9b 19.{2 5.3 5.3 2.94 2e53 o.284 · le454 
54 17 7 54 90.00 24 11.20 20.53 5.3 5.3 t.98 2.53 0.284 -1.925 
54 20 I 54 90.00 28 11.96 19ee2 5.3 5.3 2.76 2e53 0.284 0.820 



I DENT 5PAN BEAM SPAN STRANDS ECCENTR lC I lY DESIGN **CAMBER STAl. IS TICS** 
NMBR NMtiR TY.PE. LGTH (NMBR) END MIDDLE FPCI/FPC ACTL. MEAN STD. T-VAL 

(FT) ( INCHES} ( K S I) DEV. 
54 20 2 54 90.00 28 11.96 1Yet2 5.3 5.3 3.12 2.53 0.284 2.087 
54 20 3 54 90.00 28 tt.9o 19. E2 5.3 ~.3 2.64 2.53 0.284 o. 398" 
54 20 4 t>4 90.00 28 lle9b 19. te 5 • .3 5.3 3.12 2.53 0.2.84 2.087 
54 20 5 54 90.00 28 11.96 19. E2 5.3 5.3 2.76 2.53 0.284 0.820 
54 20 6 54 90.00 28 11.96 19. €2 5.3 5.3 2.52 2.53 0.284 1.031 
54 20 7 54 90.00 28 11.96 19.82 5.3 5.3 2.16 2.5.3 0.284 -1.292 

55 7 2 54 89.67 26 tl.o6 20. 13 4.9 5.3 1.86 1.68 0.345 0.533 
55 -I 3 54 89.67 26 ll.bb zo. 13 4.9 5.3 1.98 .. 1.66 O.:S45 0.881 
55 8 1 54 89.67 26 11.68 20.13 4.9 5.3 1.50 1.68 0.345 -0.511 
55 8 2 54 89.67 26 11.6& 20. 13 4.9 5.3 1.68 1.68 0.345 0.011 
55 8 3 54 89.67 26 11.68 20. 13 4.9 5.3 1.74 1.68 0.345 Oe185 
55 8 4 54 89.67 26 11.68 20.13 4.9 5.3 1.44 1.68 0.345 -0.685 
55 8 5 54 89.67 26 1 1. .o8 20.13 4.9 5.3 1.62 1.68 0.345 -0.163 
55 8 6 54 89.67 26 11.68 20. 1.3 4.9 5 • .3 1.44 1.68 0 • .345 -0.686 
55 8 7 54 89.67 26 11.68 20. 13 4.9 5.3 1.44 1.68 0.345 -0.686 
55 9 l 54 89.67 26 ll.t8 20. 13 4.9 5.3 t. 74 1.68 0.345 o.tas 
55 9 2 54 89.67' 26 11.68 20.13 4.9 5.3 1.26 1.68 0.345 -1.208 

);:. 55 9 3 54 89.o7 26 1 1 • 6f; 20. 13 4 .. 9 5.3 2.34 1.68 0.345 1.926 
I 55 9 4 54 89.67 26 11.6b 20.13 4.9 5.3 1.62 1.68 0.345 -0.163 __, 

55 9 5 54 8Y.67 26 11.63 20.13 4.9 5.3 1.38 leb8 0.345 -0.860 CD 
55 9 6 54 89.o7 26 11.68 20. 1.3 4.9 5.3 1.32 1.68 0.345 -1.034 
t:;~· 
..J;.:) 9 7 54 89.67 26 11.68 20. 13 4 .. 9 !J.3 2.46 1.66 0.345 2.274 

5o 7 2 54 89.b7 26 11.68 20.13 4.9 5.3 2·16 1·63 0.261 2.024 
56 7 3 54 89.67 26 11.68 20.13 4.9 5.3 2.22 1.63 0.261 2.253 
56 8 1 54 89.67 26 11.68 20.13 4.9 !:>.3 1e50 1.63 0.261 -0.~02 
56 8 2 54 89.67 26 11.66 20. 13 4.9 5.3 1.56 1.6J 0.261 -0.273 
56 8 3 54 89.67 26 11.68 20. 13 4.9 !:> • .;j 1.38 1 .. 63 0.2:61 -0.962 
56 8 4 54 89.67 26 11.68 20. 13 4.9 5.3 1.44 1.63 0.261 -0.732 
56 8 5 54 89.67 26 11.68· 20. 13 4.9 5.3 1.44, 1 .63. 0.261 -0.732 
56 8 6 54 89.67 2.6 11.66 20. 13 4.9 o.3 1.80 1.63 0.261 0.646 
5o 8 7 54 89.67 26 11.68 20.13 4.9 5.3 le38 1 .63 0 .2.61 -0.962 
56 9 1 54 89.67 26 11.68 20. 13 4.9 5.3 t.74 1.63 0.261 0.416 
56 9 2 54 89.67 26 tt.oe 20. 13 4.9 5.3 1.32 1.63 o.2o1 -1. 191 
56 9 3 54 89.67 26 11.6& 20. 13. 4.9 5.3 le68 1.63 0.261 0.187 
56 9 4 54 89.67 26 11.68 20.13 4.9 5.3 t.56 I eb3 0.261 -o.273 
56 9 5 54 89.67 26 11.68 20.13 4.9 5.3 1.50 1.63 0.261 -0.502 
56 9 6 54 89.67 26 11.68 20.13 4.Q 5.3 le68 1.63 Oe2b1 o.tao 
56 9 7 54 89.67 26 11.68 20. 13 4 .• 9 5.3 1.74 1.63 0.261 0.416 

57 3 t 54 85.00 22 12.08 20.80 2.40 2.03 0.472 0.773 

:.:. 



• 

I DENT SPAN Bt::AI'w1 SPAN STRANDS ECCE NT R I C I TY DESIGN **CAMEER STAT IS TICS** 
NMBR NMbR TYPE LGTH (NMBR) ENL> MlDDU.. FPCJ./FPC ACTL. ME:: AN 5TD. T-VAL 

CFT) CINCHES) (KSI) OEV. 
57 3 2 54 85.00 22 12.08 20. eo 2.28 2.03 0.472 0.519 
57 3 3 54 85.00 22 12.08 20. c.o 2.28 2. 03 0.472 o. 519 
o7 3 4 54 85.00 22 12.06 20.60 2.28 2.03 0.472 o.~t9 

57 3 5 54 85.00 22 12.08 20.00 2.34 2.03 0.472 0.646 
57 3 6 54 85.00 22 tz.oe 20. to 2.28 2.0.j 0.472 o.ot9 
57 3 7 54 85.00 22 12 .• 08 20 • EO 1.98 2.03 0.472 -o. 117 
57 3 8 54 85.00 2.2. 12.0& 20.00 2.22 2.03 0.472 0.3<:12 
57 3 9 54 85.00 22 t2.0b 20. c~ 0.66 2.03 0.472 -2.913 
57 .::s 1 t 54 85.00 22 12.08 20. f-.:0 t.92 2.03 0.4 7"2 -0.244 
57 3 12 54 65.00 22 12.vti 20. L4J 1.92 2.03 0.472 -0.244 
57 3 14 54 att.oo 2.2 12.08 20.80 le86 2.03 0.472 -0.371 

58 2 1 54 85.00 28 12.64 19.78 ,. .... 6.8 2.52 2.55 o.tt2 -0.267 :::.>•0 

!:>8 2 2 54 85.00 28 12.64 19.18 5.5 6.8 2.58 2.5& 0.112 0.268 
58 2 3 54 85.00 28 12.64 19.78 5.5 b.B 2.46 2.55 o.tt2 -0.802 
58 2 4 54 85.00 28 12.64 19.78 ~.5 o-.a 2.70 2.55 0.112 1.336 
58 2 5 54 85.00 2.8 12.64 19. 7o s.-s 6.8 2.64 2.55 o.112 0.801 
58 2 6 54 as.oo 28 12.64 19.78 5.5 6.8 2.40 2.b~ Oall2 -1.3;;j7 

)> 
I __, 

59 2 1 54 85.00 28 12.6-4 J9.7t~ 2.41 0.232 -0.043 
~ 

5.5 6.8 2.40 
59 2 2 54 85.00 28 12 .• 0.4 19.70 5.5 o.B 2.46 2e4l 0.232 0.215 
59 2 3 54 65.00 28 12..64 19.78 ~.5 6.8 2.40 2.41 0.2.32 -0 • O~.J. 
59 2 4 54 85.00 28 12.64 19.7b s.s 6.8 2.22 2.41 0.232 -0.818 
59 2 5 54 85.00 28 12.64 19.78 5.5 6.8 2.16 2.41 0.232 -1.077 
59 2 6 54 85.00 28 12.64 19.78 5.5 6.8 2e82 2.4-1 Oa232 t.76o 

60 1 1 54 85.00 22 12.08 20. tO 2.40 1.83 0.342 1.677 
60 1 2 54 85.00 22 12.08 20 .. t() 1.68 1·83 0.342 -0.426 
60 1 3 54 85.00 22 12.08 20 .oo 2.22 1.83 0.342 t.t51 
60 1 4 54 85.00 22 12.oe 42.0. t.o 2 .• 16 1.83 0.342 0.976 
60 t 5 54 85.00 22 12.08 20 .. 00 2.04 1.83 0.342 o. 626 

bO 1 6 54 85.00 22 . 12.08 20. tO 2.16 1.83 0.342 0.976 
60 1 7 54 85.00 22 12.06 20 .oo 1 •. 68 1.83 0.342 -0.426 
60 1 8 54 85.00 22 12.06 20et0 1.26 1.83 0.342 -1.6~2 
60 1 9 54 85.00 22 12.08 20.80 1.74 1. 83 0.342 -0.250 
60 1 10 54 a~.oo 22 12 .. 06 20·80 1.44 le83 0.342 -1.126 
60 1 11 54 85.00 22 12.08 20.80 1.68 t.o83 0.342 -0.426 
60 1 12 54 85.00 22 12.08 20.80 t.74 •• 83 0.342 -0.250 
60 1 13 54 85.00 22 "12.08 20. E() 1.38 1.83 0.342 -1.302 
60 1 14 54 85.00 22 12.08 20.80 le98 1.83 0.342 0.451 



I DENT SPAN BEAM SPAN STRANDS ECCENTRICITY DESIGN **CAMBER STAr IS TICS** NMBR NMbR l'iPf:: LGTH (NMBR) END MIDDLE FPCI/FPC ACTL. MEAN SlOe T-VAL 
CFTJ (INCHES) (KSl} DEV. 

61 1 1 54 80.00 20 12.33 21. 13 4.0 5.0 0.78 0.6<:1 0.350 0.262 
61 1 2 54 so.oo 20 12.33 21. 13 4.0 5.0 0.72 0.69 0.350 0.091 
61 1 3 54 eo.oo 20 12.33 £.'1.13 4.0 5.0 o.oo o.oY 0.350 -1.79'::> 
61 1 4 54 80.00 20 12.33 21. 13 4.0 5.() 0.24 0.69 0.350 ---1.280 
61 1 5 54 80.00 20 12.33 21. 1.3 4.0 !;).0 o.oo o.o9 0.350 -t.96o 
61 1 6 54 80.00 20 12.33 21. 13 4.0 5.0 0.24 o.c9 0.350 -1.281 
61 1 7 54 ao.oo 20 12.33 21. 13 4.0 5.0 Oa84 Oa69 0.350 0.433 
61 2 1 54 so.oo 20 12.33 21. 13 4.0 s.o 0.66 0.69 0.350 -0.081 
61 2 2 54 so.oo 20 12.33 21. 13 4.0 s.o 0.42 0.69 0.350 -0.7c6 
61 2 3 54 ao.oo 20 12 • .33 21. 13 4.0 s.o 0.76 0.69 0.350 o.2o2 
61 2 4 54 so. 00 20 12 •. 3:.1 C:1 • 13 4.0 s.o 0.66 0.69 0.350 -0.081 
61 2 5 54 so. 00 20 12.33 21. 13 4.0 5.0 0.48 o.6q 0.350 -0.5Y5 
61 2 6 54 ao.oo 20 12.33 21.13 4.0 5.0 1.08 0.69 0.350 1.119 
61 2 7 54 80.00 20 12.33 21. 13 4.0 5.0 0.66 0.69 0.350 -o. ost 
61 3 1 54 so.oo 20 12.33 21. 13 4.0 5.0 o.o6 0.69 0.350 -0.081 
61 3 2 54 80.00 20 12.33 21. 13 4.0 s.o I .68 0.69 0.350 2.833 
61 3 3 54 80.00 20 12.33 21.13 4.0 5.0 0.90 0.69 o.3oo O.bOt> 
61 3 4 54 so.oo 20 12.33 21. 13 4.0 s.o 1.26 0. 69 0 • .350 1.633 
61 3 5 54 80.00 20 12.3,:;) 21 • 1.3 4.0 s.o 0.78 0.69 0.350 0.262 

)::. 61 3 6 54 80.00 20 12.33 2 t. 13 4.0 5.0 0.66 0.69 0.350 -0.081 
I 61 3 7 54 so.oo 20 12.33 21. 13 4.0 s.o 0.48 0.69 0.350 -0.595 N 

0 61 4 1 54 80.00 20 12.33 21. 13 4.0 5.0 0.18 0.69 0.350 -1.452 
61 4- 2 54 80.00 20 12:.33 21.13 4.0 5.0 0.42 0.69 0.350 -0.766 
61 4 s 54 ao.oc 20 12..3~ 21. 13 4.0 5.0 1 .. 14 0 .. 69 0.350 t. 290 
61 4 4 54 so.oo 20 12.33 21. 13 4.0 tl .• o 0.96 0.69 0.350 o. 776 
61 4 5 54 80.00 20 12.33 21. 13 4.0 5.0 0.60 0.69 0.350 -0.252 
61 4 b 54 ao.oo 20 12.33 21. 13 4.0 5.;0 0.72 Oab9 0.350 0.091 
61 4 7 54 eo.oo 20 12.33 21. 13 4.0 s.o 0.72 0.69 0.350 0.091 
61 5 1 54 80.00 20 12.33 21. 13 4.0 5.0 0.78 0.69 0.350 0.262 
61 5 2 54 ao.oo 20 12.33 21. 13 4.0 5e0 0.84 0.69 0.350 0.43.3 
61 5 3 54 80.00 20 12.33 21. 13 4.0 5.0 0.54 0.69 0.350 -0.42::, 
61 5 4 54 80.00 20 12.33 21. 13 4.0 5.0 0.90 0.69 0.350 o.oos 
61 5 5 54 80.00 20 12.33 21. 13 4.0 s.o o.oo 0.69 0.350 -0.252 
61 5 6 54 so.oo 20 12.33 21. 13 4.0 5.0 0.36 o. 69 0.350 -0.9..:;,8 
61 5 7 54 so.oo 20 12.33 21. 1.3 4.0 s.o 0.60 0.69 0.350 -0.252 
61 6 1 54 80.00 20 12.33 21. 13 4.0 5.0 0.42 0.69 0.350 -0.766 
61 6 2 54 so.oo 20 "12.33 21.13 4.0 s.o 0.36 0.6(_} 0.350 -0.938 
61 6 3 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.42 0.69 0.350 -0.766 
61 6 4 54 so.oo 20 12.33 21. 13 4.0 s.o Oo90 Oa69 Oo350 0.605 
61 6 5 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.72 o.o9 0.350 o.G9J 
61 6 6 54 80.00 20 12.33 21.13 4.0 5.0 0.60 0.69 0.350 -0.252 
61 6 7 54 so. 00 20 12.33 21. 13 4.0 5.0 0.78 Oeb9 0.350 0.262 
61 7 1 54 80.00 20 12.33 21. 1.3 4.0 s.o Oe54 0.69 0.350 -0.423 
61 7 2 54 80.00 20 12.33 21. 13 4.0 5.0 0.96 0.69 0.350 0.776 
61 7 3 54 ao.oo 20 12.33 21.13 4.0 s.o 0.60 0.69 0.350 -0.252 

• 



I DENT SPAN BE:. AM SPAN 51RANDS LCCENTR IC llY DESlb-"1 **CAMBER STATISTICS** 
NMBR NMBR TYPE. LGTH (NM8R) END MIDDLE FPCI /FPC ACTL. MEAN STD. T-VAL 

( FT) CINCHES) ( KSI) DEV. 
61 7 4 54 ao.oo 20 12.33 21· 13 4.0 s.o 0.36 o.o9 0.350 -0.938 
61 7 ,;;;._ 54 80.00 20 12.33 21. 13 4.0 t>.O 0.66 0.69 0.350 -0.081 

~ 

61 7 b 54 s.o.oo 20 12.33 21.13 4.0 s.o 0.72 Oe69 0.350 o.091 
61 7 7 54 ao.oo .2.0 12.33 21 •· 13 4.0 5.0 0.36 0.69 0.350 -0.938 
ol 8 1 54 80.00 20 12.33 21.13 4.0 5.0 0.96 o.o9 o.35o 0.776 
61 8 2 54 80.00 20 12.33 21. 1..3 4.0 s.o 0.72 0.69 0.350 0.091 
61 8 3 54 so.oo 20 12.33 21· 13 4.0 s.o 0.06 0.69 0.350 -1.794 
61 8 4 54 80.00 20 12.33 21. 13 4.0 s.o o.ts 0.69 0.350 -1.452 
61 8 5 54 ao.oo 20 12.33 21. 13 4.0 s.o o.36 0.69 0.350 -0.938 
bl 8 6 54 80.00 20 12 • .33 21. 13 4-eO o•o 0 .. 48 0.69 o.3so -0.59!::> 
61 8 7 54 80.00 20 12.~3 21. 13 4.0 s.o 0.30 Oeb9 Oe350 -1.109 
61 12 1 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.60 0.69 0.350 -0.252 
61 12 2 54 80.00 20 12.33 21 •. 13 4.0 s.o 0.54 0.69 0.350 -0.4-23 
ot 12 3 54 ao.oo 20 12.33 21. 13 4.0 5.0 t.I4 0.69 Oe350 1.290 
61 12 4 54 ao.oo 20 12.33 21.13 4.0 s.o t.os o. t)9 0.350 1.119 
61 12 5 54 80.00 20 12.33 21. 13 4.0 5.0 t.oe 0.69 0.350 1.119 
61 12 6 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.84 0.69 0.350 0.433 
61 12 7 54 80.00 20 12.33 21 .. 13 4.0 5.0 0.54 0.69 0.350 -0.42.3 
61 13 1 54 ao.oo 20 12.33 21.13 4.0 s.o 3.30 Oa69 0.350 7.460 
61 13 2 54 80.00 20 12 .. 33 21. 13 4.0 5.0 2.28 0.69 0.350 4.547 

::t:- 61 13 3 54 80.00 20 12.:>3 21· 13 4•0 s.o t.38 0.69 0.350 1.976 
I 

N 61 13 4 54 so. 00 20 12.33 21. 13 4.0 !::l.O 0.90 0.69 0.350 0.605 __. 
61 13 ·t> 54 ao.oo "20 12.33 21.13 4.0 s.o Oa06 Oe69 Oe350 -1.794 
61 13 t 54 80.00 20 12.33 21. 13 4-· 0 s.c 0.78 0.69 0.350 c.zo.? 
61 13 7 54 so.oo 20 12.33 21. 13 4.0 5.0 1 .• 4-4 o.69 o.3so 2.147 
61 14 1 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.60 0 .• 69 0 • .350 -0.252 
61 14 2 !>4 .. so.oo 20 12.33 21.13 4.0 b.O Oeb6 0.69 0.350 -0.081 
61 14 3 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.84 0.69 0.350 0.433 
61 14 4 54 so.oo 20 12 .• 33 21.13 4.0 s.o Oe84 0.69 0.350 0.433 
61 14 5 54 ao.oo 20 12.33 21. 13 4.0 s.o Oe84 o.69 0.350 0.433 
61 14 6 54 so.oo 20 12.33 21. 1.3 4.0 s.o 0.96 0.69 0.350 0.776 
61 14 7 ;:,.4 ao.oo 20 12.33 21. 13 4·0 s.o Oe72 0.69 0.350 0.091 
61 15 1 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.66 o.o9 0.350 -0.081 
61 15 2 54 so.oo 20 12. 3::) 21. 13 4.0 5.0 1.08 0.69 0.350 1.119 
61 15 3 54 80.00 20 12.33 21. 13 4.0 5.o 1.44 0·69 0.350 2e147 
61 15 4 54 ao.oo 20 12.33 21. 13 4.0 .5.0 0.54 0 .. 69 0.350 -0.423 
61 15 5 54 so.oo 20 12.33 21. 13 4.0 5.0 0.66 0.69 0.350 -0.081 
61 15 6 54 ao.oo 20 12.3~ 21.13 4.0 s.o 0.54 0.69 0.350 -0.423 
61 15 7 54 ao.oo 20 12.33 21· 13 4.0 5.0 o.e4 .0.69 0.350 0.433 
61 16 1 54 ao. oo 20 12.33 21.13 4.0 s.o 0.90 0.69 0.350 0.605 
61 16 2 54. ao.oo 20 12.33 21.13 4.0 5.0 t.oa 0.69 0.350 lell9 
61 16 3 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.48 0.69 0.350 -0.595 
61 16 4 54 ao.oo 20 12.33 21.13 4.0 s.o 1.20 o.69 o.3so 1.462 
61 16 5 54 ao. oo 20 12.33 21. 13 4.0 5.0 1.44 0 .. 69 0.350 2.147 
61 16 6 54 ao.oo 20 12.33 21.13 4.0 5·0 1·02 0·69 0.350 0.948 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I lY DC:S IGN **CAMBER ~.TAT IS TICS** 
NMBR NMBR TYPE LGlH (NMBk} END MIDDLE FPCl/FPC ACTL. MEAN STD. T-VAL 

( FT) (INCHES) (KSI) DEV. 
61 16 7 54 ao.oo 20 "12.33 21. 13 4.0 s.o 0.96 0. 69 0.350 0.776 
61 17 1 54 bO.OO 20 12..33 21. 13 4.0 o.o 1.02 o.69 0.350 0.948 
61 17 2 54 80.00 20 12.33 21.13 4.0 s.o 0.90 0.69 0.350 0.605 
61 17 3 54 80.00 20 12.33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.423 
61 17 4 54 80.00 20 12.33 21. 13 4.0 5.0 1.02: 0.69 0.350 0.948 
61 17 5 54 80.00 20 12.33 21. 13 4.0 5.0 1.20 0.69 0.350 1. 462 
61 17 6 54 80.00 20 12.33 21. 13 4.0 5.0 Oa78 Oa69 0.350 0.262 
61 17 7 54 80.00 20 12 .• 33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.423 
bl 18 1 54 ao.oo 20 12 • .33 21.13 4.0 5.0 0.54 0.69 0.350 -0.423 
b) 18 2 54 ao.oo 20 12.3:..~ 21. 13 4.0 t:..o 0.96 O.b9 0 .:>50 (;.776 
6f 18 3 54 ao.oo 20 12.33 21 .- 13 4.0 s.o 0.66 0.69 0.350 -o.08l 
61 18 4 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.60 0.69 0.350 -0.252 
61 18 5 54 80.00 20 12.33 21. 13 4.0 5.0 0.78 Oa69 0.350 0.262 
61 18 6 54 80.00 20 12.33 21. 13 4.0 5.0 0.66 0.69 0.350 -0.081 
bl 18 7 54 80.00 20 12.33 21. 13 4.0 5.0 0.4-8 0.6-9 0.3~0 -0.595 
61 19 l 54 80.00 20 12.33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.423 
61 19 2 54 ao. oo 20 12.33 21. 13 4.0 s.o 0.54 0.69 Oa350 -0.423 
61 19 3 54 80.00 20 12.33 21. 13 4.0 s.o 1.02 0.69 0.3~0 0.948 
61 19 4 I 54 ao.oo 20 12.33 21.13 4.0 5.0 0.78 0.69 0.350 Oa262 

:x::a 61 19 5 54 80 .. 00 20 12 .• 33 21. 13 4.0 s.o 0.36 0.69 0.350 -0.935 
I 61 19 6 54 ao.oo 20 12.33 21.13 4.0 s.o 1.02 0 .. 69 0.350 0.948 

1'\.) 61 19 7 54 80.00 20 12.33 21. 13 4.0 s.o 0.24 0.69 0.350 -1.280 N 
61 20 1 54 80.00 20 12.33 21. 13 4.0 s.o 0.66 0.69 0.350 -0.081 
61 20 2 !:.>4 80.00 20 12.33 21. 13 4.0 5.0 1.32 0.69- 0.350 t.b04 
61 20 3 54 ao.oo 20 12.33 21.13 4.0 5.0 1.20 0.69 0.350 1.462 
61 20 4 54 80.00 20 12.33 21. 13 4.0 5.0 1.32 0.69 0.350 1.&04 
61 20 5 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.84 o.69 0.3~0 0.433 
61 20 6 54 ao.oo 20 12.33 21. 13 4-· 0 s.o 0.96 0.69 0.350 0.776 
61 20 7 t>4 80.00 20 12.33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.423 
61 21 1 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.36 0.69 0.350 -0.938 
61 21 2 54 ao.oo 20 12.33 21. 13 4.0 s.o 1a08 0.69 0.350 1.119 
61 21 3 54 80.00 20 12 • .33 21. 13 4.0 s.o 1.02 0.69 0 .. 350 0. 94-8 
61 21 4 54 so.oo 20 12.33 21. 13 4.0 5.0 o.7a 0.69 o.35o 0.262 
61 21 5 54 80.00 20 12' • .33 21. 13 4.0 s.o 0.96 0.69 0.350 0.776 
61 21 6 54 80.00 20 12.33 21 • 1.3 4 .. 0 ::..o 0.90 0.69 0.350 0.605 
61 21 7 54 eo.oo 20 12.33 21. 13 4.0 s.o 0.72 0.69 0.350 0.091 
61 22 1 54 so.oo 20 12.33 21.13 4.0 s.o 0.54- 0.69 0.350 -0.423 
61 22 2 54 ao.oo 20 12.33 21.13 4.0 s.o 0.54 0.69 0.350 -0.423 
61 22 3 54 80.00 20 12.3~ 21. l.::S 4.0 s.o o.72 0·69 0.350 0.091 
61 22 4 54 so.oo 20 12.33 21. 13 4.0 s.o 1.08 0.69 0.350 1.119 
61 22 5 54 so.oo 20 12.33 21. 13 4.0 s.o 0.84 0.69 0.3!>0 0.433 
61 22 6 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.66 0.69 0.350 -0.081 
bl 22 7 54 so.oo 20 12 • .::S3 2.1.l.j 4.0 tt.o Oa9b 0.69 0.350 0.776 
61 23 1 54 ao.oo 20 12.3.3 21. 13 4.0 5.0 0.42 0.69 0.350 -0.766 
ot 23 2 54 eo.oo 20 12.33 21 .13 4.0 5.0 0.90 0.69 0.350 0.605 



I DENT SPAN BEAM SPAN STRANDS E <.: C E 1\i'T R I C I TY DESIGN **CAMBER STAT IS TICS** 
NMBR NMoR TYPE LGTH {NMtlR} END MIDDLE FiJCl /t=PC ACTL. MEAN STD. T-VAL 

CFT) (INCHES) ( KSl) DEV. 
61 23 3 54 so.oo 20 12.33 21. 13 4.0 t:..o le02 0.69 0.350 0.948 
61 23 4 54 ao.oo 20 12.33 21. 12 4.0 5.0 0.54 0.69 0.350 -0.423 
61 23 5 54 so.oo 20 1~.33 21. 13 4.0 5.0 0.96 o.o9 0.350 0.776 
61 23 6 54 so.oo 20 12.33 21. 13 4.0 5.0 0.72 0.69 0.350 0.091 
61 23 7 54 ao.oo 20 12.33 21. 13 A.O s.o 0.54 o.b9 o.3~o -0.423 
61 24 I 54 80.00 20 12.33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.4-23 

61 24 2 54 80.00 2.0 12.33 21. 13 4.0 s.o le20 0.69 0.350 1.462 
61 24 3 54 80.00 20 12.33 21. 13 4.0 s.o 0.36 0.69 0.350 -0.938 
61 24 4 54 80.00 20 1'2 .. 33 i; 1 • 13 4a0 5.0 Oa30 0.69 0.350 -1.109 
61 24 5 54 80.00 20 12.33 21 •· 13 4.0 ::,.o 0.12 o.6f:l 0.350 -1.623 
61 24 0 54 80.00 20 12.33 21. 13 4.0 s.o 1.14 0.69 0.350 la290 
61 24 7 54 80.00 20 12.33 21. 13 4.0 5.0 0.78 0.69 0.350 0.262 
61 25 1 54 80.00 20 12.33 21. 13 4·0' s.o o.78 o.o9 0.350 0.262 
61 2t> 2 54 so.oo 20 12.33 21. 13 4.0 s.o 0.96 0.69 0.350 0.776 
61 2!:) 3 54 ao.oo 20 12.33 ~·· 13 

4.0 s.o 1.08 0.69 0.350 •• 119 
61 25 4 54 80.00 20 12.33 21. 13 4.0 s.o 0.96 0.69 0.350 0.776 
61 25 5 54 so.oo ·20 12.33 21. 13 4.0 5.0 1.02 o. 69 0.350 0.948 
61 25 6 54 ao.oo 20 12.33 21 • 1.3 4.0 ·5e0 0.72 0.69 0.350 0.091 
61 25 7 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.42 o.69 o .350 -o.7o6 

)> 
61 26 1 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.30 0.69 0.350 -1.109 

I 61 26 2 54 80.00 20 12. • .33 21 • 1.3 4.0 s.o 0.84 0.69 0.350 0.433 
N 61 26 3 54 80.00 20 12.33 21. 13 4.0 5.0 0.84 0.69 0.350 0.43::; 
w 61 26 4 54 so.oo 20 12.33 21.13 4 .. 0 5.0 Oa96 Oa69 0.350 o.77b 

61 26 s 54 80.00 20 12.33 21. 13 o+.o 5.0 0.54 0.69 0.350 0.433 
61 26 6 54 80.00 20 12.3..3 21. 13 4.0 5.0 0.90 0.69 0.350 0.60!:> 

61 26 7 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.78 0.69 0.350 0.262 
61 27 1 54 ao.oo 20 12.33 21· 13 4.0 s.o o •. 3o o.69 0.350 -1.109 
61 27 2 54 so.oo 20 12.33 21. 13 4.0 5.0 0.90 0.69 0.350 0.605 
61 27 3 54 ao.oo 20 12.33 21. 13 - 4.0 s.o J .14 Oa69 Oe350 1·290 
61 27 4 54 so.oo 20 12.33 21. 13 4.0 5.0 0.48 0.69 0.350 -0.595 
61 27 5 54 ao.oo 20 12.33 21. 13 4.0 s.o 1.02 0.69 0.350 0.946 
61 27 6 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.72 0.69 0.350 0.091 
61 27 7 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.84 o.t.>9 o.350 0.433 
61 28 1 54 so.oo 20 12.33 21. 13 4.0 s.o 0.60 0.69 0.350 -0.252 
61 28 2 54 so.oo 20 12.33 21.13 4e0 5.0 0.12 Oe69 0.350 -1.623 
61 28 3 54 eo.oo 20 12.33 21· 13 4.0 5.0 0.54 0.69 0.350 -0.424 
61 28 4 54 ao.oo 20 12.~3 21 .1~ 4e0 s.o o.oo Oe69 0.350 -1.966 
61 28 5 54 eo.oo 20 12.33 21. 13 4.0 5.0 0.36 0.69 0.350 -0.938 
61 28 6 54 so.oo 20 12.33 21. 13 4-.0 5-.o Oa54 Oeb9 0.350 -0.424 
61 28 7 54 ao.oo 20 12 .• 33 ~ 21. 13 4.0 s.o 0.42 0.69 0.350 -0.766 
61 29 1 54 so.oo 20 12.33 21. 13 4.0 s.o 0.84 0.69 0.350 0.433 
61 29 2 54 ao.oo 20 12.33 21. 13 4.0 s.o 0·.78 0.69 0.350 0.262 
61 29 3 54 ao.oo 20 12•33 21. 13 4.0 5.0 0.42 o.o9 Oe350 -o. 766 
61 29 4 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.42.3 
61 29 5 54 eo. co 20 12.33 21. 13 4.0 5.0 0.78 0.69 0.350 0.262 



I DENT SPAN BEAM I SPAN 5TRANDS ECCENTRIC I lY Ut:SIGN **CAMBER STATISTICS** 
NMBR NMbR TYPt: LGTH (NMB~) END MIDDLE FPCI /F?C ACTL. MEAN STD. T-VAL 

( FT) ( INCHES) ( KSI) DEV. 
61 29 6 ~4 ao.oo 20 12.33 21. 13 4 .. 0 5.0 1 el4 0.69 0.350 1.290 
61 29 7 54 80.00 20 12.3:~ 21. 13 4.0 s.o 0.60 o.c9 0.350 -0.252 
bl 30 1 54 ao.oo 20 1.2.33 21 • 1.3- 4.0 s.o 0.78 0.69 0.350 0.262 
61 30 2 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.36 0.69 0.350 -0.938 
61 30 3 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.60 Oe69 0.350 -0.252 
61 30 4 54 80.00 20 12.33 21. 13 4.0 5.0 0.60 0.69 0.350 -0.252 
61 30 5 54 ao.oo 20 12.:13 21. 13 4.0 s.o 0.66 0.69 0.350 -o. oat. 
61 30 6 54. 80.00 20 12.33 21. 13 4.0 s.o 0.90 0.69 0.350 0.605 
61 30 7 54 80.00 20 12.33 21. 13 4.0 5.0 0.72 0.69 0.350 0.091 
61 31 1 54 80 .. 00 20 12 .• 33 21. 13 4.0 s.o 0.90 Oe6Y 0.350 0.605 
61 31 2 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.42 o .o9 o .350 -o. 766 
61 31 3 54 so.oo 20 12.33 21. 13 4.0 s.o 0.42 0.69 0.350 -0.766 
61 31 4 54 80.00 20 12.33 21. 13 4.0 s.o 0.42 0.69 0.350 -0.766 
61 31 5 54 so.oo 20 12.33 21. 13 4.0 5.0 0.66 0.69 0.350 -0.081 
61 31 6 54 80.00 20 12.33 21. 13 4.0 s.o 0.60 0.69 0.350 -0.252 
61 31 7 54 80.00 20 12.33 21. 13 4.0 5.0 0.54 0.69 0.350 -0.423 
61 32 1 54 so.oo 20 12.33 21. 13 4.0 5.0 0.42 0.69 0.350 -0.760 
61 32 2 :>4 60.GO 20 12.33 21. 1~ 4.0 5.0 0.36 0.69 0.350 -0.9.38 
61 32 3 54 80.00 20 12:.33 21. 13 4.0 s.o 0.36 0.69 0.350 -0.9.38 

)> 61 32 4 54 so. no 2~0 12.33 21. 13 4.0 5.0 0.66 0.69 0.350 -0.081 
I 61 .32 5 54 80.00 20 12.33 21. 13 4.0 5.0 0.84 0.69 0.350 0.433 

N 61 32 6 54 80.00 20 12.33 21. 13 4.0 5.0 0.96 0.69 0.350 o. 776 .,J::::o 
t>l 32 7 54 ao.oo 20 12.33 21.13 4-.0 s.o Oe90 0.69 0.350 o.oo~ 
61 33 1 54 80.00 20 12 • ..32J 21. 13 4.0 5.0 0.12 0.69 o.:>~o -1.62:.> 
61 33 2 54 so.oo 20 12.33 21.13 4.0 5.0 o.3o o. 69 0.350 -0.938 
61 33 3 54 80.00 20 12.33 21. 13 4.0 5.0 0.30 0.69 0.350 -1.109 
61 33 4 54 80.00 20 12.3.3- 21.13 4.0 5e.O 0.66 O.b9 0•350 -0.081 
61 33 5 54 ao.oo 20 12.3.3 21. 1.3 4.0 s.o 0.76 0.69 0.350 0.262 
61 33 6 54 so.oo 20 12.33 2.1 • 13 4.0 s.o o.e4 0.69 0.350 0.433 
61 33 7 54 so.oo 20 12.3::. 21. 13 4.0 s.o 0.48 0.69 0.350 -0.595 
61 34 1 54 ao.oo 20 12.33 21.13 4.0 !:>eO 0.72 0.69 0.350 0.091 
61 34 2 54 so.oo 20 12.33 21. 13 4.0 5.0 0.66 0.69 0.350 -0.081 
61 34· 3 54 eo.oo 20 12.33 21. 13 4.0 s.o 0.84 0.69 0.350 0.433 
61 34 4 54 ao.oo 20 12.33 21 .. 13 4.0 s.o 0.78 0 •69 0.350 0.262 
61 34 b 54 80.00 2:0 1.2.33 21.13 4.0 5.0 IeOS 0.69 0.350 1.119 
61 34 6 54 80.00 20 12.33 21. 13 4.0 s.o 0.66 0.69 0.350 -0.081 
61 34 7 54 so.oo 20 12.33 21. 13 4.0 s.o 0.90 o.o9 0.350 o.o.os 
61 35 1 54 so.oo 20 12.33 21. 13 4.0 5.0 0.60 0.69 0.350 -0.252 
61 35 2 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.42...1 
61 35 3 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.66 0.69 0.350 -0.081 
61 35 4 54 ao.oo 20 12.33 21.13 4.0 5.0 Oe42 0.69 0.350 -0.766 
bl 35 5 54 ao. oo 20 12.33 21. 13 4.0 s.o 0.60 0.69 0.350 -0.252 
61 35 6 54 ao.oo 20 12.33 21. 13 4.0 !>.0 o.bo o.o9 0.350 -0.081 
61 35 7 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.60 0.69 0.350 -0.252 
61 36 1 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.72 0.69 0.350 Oe091 



I DENT SPAN BEAM SPAN s lRAr-.aos £CCENTRIC 1 TY DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBR) E:ND MIDDLE FPCI /FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES} (KSl) DEV. 
61 36 2 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.60 0.6Y 0.350 -0.252 
61 36 3 54 so.oo 20 12.33 21. 13 4.0 5.0 0.48 0.69 0.350 -0.595 
61 3b 4 54 ao.oo 20 12.33 21. u 4.0 5.0 Oe24 0.69 0.350 -1.2.80 
61 36 5 54 80.00 20 12.33 21.13 4 .. 0 5.0 0.60 0.69 0.350 -o. 252 
61 36 6 54 t:SO. 00 20 12.3~ 21. 13 4.0 5.0 0.54 0.69 0.350 -0.423 
61 36 7 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.36 0.69 0.350 -0.938 
61 37 l 54 80.00 20 12.33 21. 13 4.0 s.o Oe36 0.69 0.350 -o.938 
61 37 2 54 ao.oo 20 12.33 21. 13 4.0 s.o 0.54 0.69 0.350 -0.423 
61 37 3 54 8-0.00 20 12.33 21. 13 4.0 s.o Oe06 0.69 0.350 -1.794 
bl 37 4 54 ao.oo 20 12.33 21. 13 4.0 s.o Oe24 0.69 0.350 -1.260 
61 37 5 54 so.oo 20 12.33 21. ·~ 4.0 5.0 0.30 Oa69 0.350 -1.109 
61 37 6 54 80.00 20 12.33 21. 13 4.0 s.o 0.24 0.69 0.350 -1.280 
61 37 7 54 80.00 20 12.33 21. 13 4.0 5.0 0.60 0.69 0.350 -0.252 
61 38 1 54 ao.oo 20 12.33 21. 13 4.0 s.o Oe66 0.69 0.3!:>0 -0.081 
61 38 2 54 so.oo 20 12.33 21.13 4.0 5.0 0.66 0.69 0 .3!:>0 -0.081 
61 38 3 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.36 0.69 0.350 -0.938 
61 38 4 54 ao.oo 20 12. :l..:S 21 • 1.3 4.0 s.o 0.54 0.69 0.350 -0.423 
61 ~8 5 0.4 ao.oo 20 12.33 21. 13 4.0 s.o 0.48 0.69 0.350 -o.o9!:> 
bl 38 6 54 ao.oo 20 12.33 21. 13 4.0 ::,..o 0.54 0.69 0.350 -0.423 

:I> 61 38 7 54 so.oo 20 12.33 21. 13 4.0 5.0 0.54 0.69 0.350 -0.423 
I 61 39 1 54 80.00 20 12.33 21. 13 4.0 s.o 0.60 o .o9 o .350 -0.252 

N 61 39 2 54 ao.oo 20 12.33 21.13 4.0 5.0 0.24 0.69 0.350 -1.260 01 
ol 39 3 54 ao.oo 20 12.33 2:1. 13 .q.o s.o o.s4 0•69 0.350 -o.423 
61 39 4 54 80.00 20 12.33 21. 13 4.0 5.0 0.54 0.69 0.350 -0.42...) 
61 39 5 54 so.oo 20 12.33 21.13 4.0 5.0 0.30 Oeb9 Oe350 -1.109 
61 39 6 54 80.00 20 12.33 21. 13 4.0 5.0 0.24 0.69 0.350 -1.280 
61 39 7 54 so.oo 20 12.33 21.13 4-eO s.o o.~ta 0.69 0 • .350 -0.595 
61 40 1 54 eo.oo 20 12.33 21. 13 4.0 SeO 0.36 0.69 0.350 -0.938 
61 40 2 54 ao.oo 20 12.33 21. 13 4.0 5.0 0.42 0.69 0.350 -o.766 
61 40 3 54 ao.oo 20' 12.33 21. 13 4-.0 5.0 0.30 0.69 0.350 -1·109 
61 40 4 54 ao.oo 20 12•33 21. 13 4e0 s.o 0•90 o.o9 o.3so 0.605 
,61 40 5 54 80.00 20 12.33 21. 13 4.0 s.o 0.30 0.69 0.350 -1-·109 
61 40 6 54 80.00 20 12.~3 21. 13 4.0 s.o 0.42 0.69 0.350 -0.7b6 
61 40 7 54 so.oo 20 12.33 21. 13 4.0 5.0 0.30 o.69 0.350 -1.109 

62 I 1 54 80.12 22 12.80 20 .ao 4.3 s.o 2.40 2.01 o.t69 2.330 
62 1 2 54 80.06 22 12.80 20 .oo 4.3 5.0 t.98 2.01 o. t 69 -0.152 
b2 1 3 54 80.01 22 12.80 20.80 4.3 s.o le92 2eO·l 0·169 -0 .. !)06 
62 1 4 54 79.95 22 12.80 20 .oo 4.3· 5.0 1.92 2.01 0.169 -0.506 
o2 1 5 54 79.89 22 12.80 20.00 4.3 s.o 1.74 2.01 0.169 -1.570 
62 1 6 54 79.84 22 12.80 20.80 4.3 5.0 t.92 2.01 0.169 -0.506 
62 1 7 54 79.78 22 12.80 20.80 4e3 s.o 2.04 2.01 0.169 0.203 
62 18 1 54 eo.oo 22 12.80 20.00 4.3 5.0 t-.86 2-.01 0.169 -0.861 
62 18 2 54 ao.oo 22 12.80 20.00 4.3 s.o 2e10 2.01 0.169 0.!>57 



IDE NT SPAN dE AM SPAN STRANDS E. C C E NT R I C I lY Dt::S IC~N **CAMBER STATISTICS** 
NMBR NMtlR TYPE LGTH (NM3R) END MIDDLE FPCI/FPC ACTL. ME. AN STO. T-'VAL 

fFT) ( INCHES) (KSI) DEV. 
62 18 3 54 ao. oo 22 12etl0 20.80 4.3 5.0 2.to 2.01 0.169 0.912 
62 18 4 54 80.00 22 12eb0 20 .. ro 4.3 5.0 1.98 2.01 Oel69 -O.i52 
62 18 5 54 so.oo 22 l2aBO 20.00 4.3 t>.o 2.22 2.01 0.169 la2b6 
62 18 6 54 so.oo 22 12.30 20.00 4.3 s.o 1.98 2.01 0.169 -0.152 
62 18 7 54 ao.oo c:2 12.b(J 20. co 4.3 5.0 1.8(> 2.01 o.to9 -O.b61 

63 1 1 54 ao.oo_ 24 13.20 20. !:::2 5.0 o.o 1.86 2. 16 0 ··285 -1.058 
63 1 2 54 ao.oo 24 13.20 2.0. 52 s.o o.o 2.28 2.lb 0.285 0.415 
6.:-> 1 .::a 54 80.00 24 13.20 co .52 t>.O o.o 2.28 2. 16 0.285 o.4It> 
63 1 4 54 ao.oo 24 13.20 20. ~- ~.o o.o 2.10 2.16 0.285 -0.216 
63 1 5 54 ao.oo 24 13.20 20.52 5.0 o.o 2.40 2 ... 16 0.285 0.836 
63 1 6 54 ao.oo 24 13.20 20.52 5.0 o.o 2.16 2.16 o.2so -0.006 
63 2 1 54 80.00 24 13.20 20.52 5.0 o.o 1.80 2.16 0.285 -1.268 
63 2 2 54 ao.oo 24 13.20 20.te 5.0 o.o 2.04 2al6 0.285 -0.427 
63 2 3 54 so.oo 24 13.20 20.52 s.o o.o 2.28 2.16 0.285 0.415 
63 2 4 54 so.oo 24 13.20 20.52 5.0 o.o 2.04 2~16 0.285 -0.427 
63 2 0 54 ao.oo 24 t.J.2v 20.52 s.o o.o 2.16 2.16 0.285 -0.006 
63 2 6 54 ao.oo 24 13.20 20.52 s..o o.o 2e04 2.16 0.285 -0.427 

.)> 63 7 1 54 80.00 24 13.20 20.52 s.o o.o 2 .to 2.16 0.285 -0.006 
I 63 7 2 54 ao.oo 24 13.20 20 .te ~.o o.o 2.40 2.16 0.285 0.836 

N 63 7 3 54 &o.oo 24 13.20 20.52 5.0 o.o 2 .to 2.tt 0.285 -0.216 en 63 7 4 54 so.oo 24 13.20 20.52 5.0 o.o 1.86 2.elb 0.285 -1.058 
63 7 t:· 

-~ 54 80.00 2.4 13.20 ......... , C::."'"''. .:..u .... ....:. o..o o.o 2 .• 16 2.16 0.285 -0.006 
63 7 6 54 so.oo 24 13.20 20.52 5.0 o.o 2.28 2elo Oe28!.> 0.415 
63 8 1 54 ao.oo 24 13.20 20.52 5.0 o.o 2.28 2.16 0.2&5 0.415 
63 8 2 54 80.00 24 13.20 20.52 5.0 o.o le74 2.16 0.285 -1.478 
63 8 3 54 80.00 24 13.20 20.52 5.0 o.o 1.92 2.16 0.285 -0.847 
63 8 4 54 ao.oo 24 13e2C 20.52 o.o o.,o 1.56 2.16 o.2as -~.109 
63 8 5 54 80.00 24 13.20 20.52 s.o o.o 1.62 2.16 0.285 -1.899 
63 8 6 54 ao.oo 24 13.20 20. te b.O o.o 1.74 2.16 0.26:> -1.478 
63 9 1 54 so. 00 24- 1~.20 20.52 5.0 o.o 2.04 2.16 0 .2.85 -0.427 
63 9 2 54 so. 00 24 13.20 20.52 5.0 o.o 2.76 2.16 0.285 2.098 
63 9 3 54 so.oo 24 1.3.20 ~o.~ ~.o o.o 2.04 2.16 0.285 -0.427 
63 9 4 54 so.oo 24 13.20 20.~ t:..o o.o 2.16 2.16 0.285 -0.006 
63 9 5 54 80.00 24 13.20 20.52 5.0 o.o 2.16 2.16 0.285 -0.006 
63 9 6 54 80.00 24 13.20 20.02 !>eO o.o 2.58 2.16 0.28!> 1 .46"/ 
63 10 1 54 so.oo 24 13.20 20.52 s.o o.o 2.40 2.16 0.285 0.836 
63 10 2 54 eo.oo 24 13.20 20. !:e 5.0 o.o 2.52 2el6 Oe285 1.256 
63 10 3 54 so. 00 24 13.20 20.52 s.-o o.o 2.58 2.16 0.285 1 .4o7 
63 10 4 54 so.oo .. 24 13.20 20.52 s.o o.o 2a22 2.16 0.285 0.205 
63 10 5 54 ao.oo 24 13.20 20.52 b.O o.o 2.52 2.16 0.285 t. 256 
b3 10 6 54 ao.oo 24 13.20 20.52 5 .. 0 o.o 2.58 2.16 0.285 la467 



• 

I DENT SPAN Bt:.AM SPAN ST"RANDS c..CCENTRIC I lY DESIGN **CAMLE.R STA 1· IS TI C.S** 
NMBR NMbR TYPE LGTH (NMSR) END MIDDLE FPCI/FPC ACTLe MEAN STD. T-VAL 

( FT) (INCHES) CKSI) DEV. 
64· I 1 54 so.oo 24 13.20 20 .~e 5.0 o.o 2.34 1.98 0.306 1.186 
64 1 2 54 so.oo 24 1.3.2.0 20.2 ~.;. 0 o.o 2.22 •• 9d 0.306 0.793 
b4 1 3 54 so.oo 24 1.:.,.2{} 20. !::12 5.0 o.o 2.26 la98 Oe306 0.989 
64 1 4 54 80.00 24 13.20 20.52 s.o o.o 2.10 1.98 0.306 0.401 
64 1 5 54 ao.oo 24 13.20 20.52 5.0 o.o 1.86 1. .98 Oe30b -0.384 
64 1 6 54 80.00 24 13.20 20.2 s.o o.o 1.74 1 .98 0.306 -0.777 
64 2 1 !::>4 so.oo 24 t..:S.20 20.52 !:.>.0 o.o le62 1.98 o.3oo -1.169 
64 2 2 54 80.00 24 13.20 20.52 5.0 o.o 2 .• 22 t.9a 0.306 0.793 
64 2 3 54 80.00 24 13.20 20. ~2 o..o o.o le98 1.95 o.3oo o.ooa 
64 2 4 54 au.oo 24 13.20 20. t2 5.0 o.o 1.66 1.9& o.3oo -1.365 
64 2 !:> 54 so.oo 24 13.20 20.52 5.0 o.o 1.86 1 .98 0.306 -0.384 
64 2 6 54 so.oo 24 13.20 20.52 s.o o.o t.ao t. 98 0.306 -0.580 
64 3 1 54 so.oo 24 13.20 20.52 5.0 o.o 2.04 1.98 0.306 0.204 
64 3 2 54 80.00 24 13.20 20.52 t>.O o.o 2.16 1.98 0.306 0.597 
64 3 3 54 eo.oo 24 13.20 20.52 5.0 o.o t.74 1 •. 98 0.306 -0.777 
64 3 4 54 so.oo 24 13.20 20.52 5.0 o.o 1.98 1.98 0.306 o.cos 
64 3 5 54 so.oo 24 13.20 20.52 s.o o.o t.so 1.98 0.306 -1.562 
64 3 6 54 80.00 24 13.20 20. t-2 t>.O o.o t.so 1. 98 0.306 -0.384 
64 4 1 54 ao.oo 2.4 1:3.20 20. !72 5.0 o.o le86 le98. 0.306 -0.384 

)> 64 4 2 54 ao.oo 24 13.20 20.52 5.0 o.o 1.86 1.98 0.306 -0.384 
I 64 4 3 54 80.00 24 13.20 20. ~2 s.o o.o 1.74 1.98 0.306 -0.777 

N 
-....... 64 4 4 54 ao.oo 24 13.20 20.52 ::,.o o.o 1.74 t.9a o.306 -0.777 

64 4 5 54 so.oo 24 13.20 20.52 5.0 o.o le26 1.98 0.306 -2.346 
64 4 6 54 60.00 24 1.3.20 20. t;2 5.0 o.o 1.56 i. 98 0.306 -1.365 
64 5 1 54 so.oo 24 13.20 20.52 s.o o.o 1.98 1.98 0.306 o.ooa 
64- 5 2 54 80.00 24 13.20 20.52 5.0 o.o t.98 1.98 0.306 o.ooa 
64 5 3 54 ao.oo 24 13.20 20. ti2 5.0 o.o 1.92 la98 0.306 -0.188 
64 5 4 54 ao.oo 24 13.20 20.52 5.0 o.o 1.92 1.98 0.306 -0.188 
64 5 5 54 so.oo 24 13.20 20. b2 s.o o.o 1.92 1.98 0.306 -0.188 
64 b 6 54 ao.oo 24 13.20 20.52 s.o o.o 1.86 1.96 0.306 -0.384 
64 6 1 54 eo.oo 24· 13.20 20. !:;.2 :,.o o.o 1.50 1.98 0.306 -1.~62 
64 6 2 54 80.00 24 13.20 20.52 s.o o.o 1.68 1.98 0.306 -0.973 
64 6 3 54 eo.oo 24 13.20 20.52 5.0 o.o 1.68 la9d 0.306 -0.973 
64 6 4 54 ao.oo 24 13.20 20.52 s.o o.o 1.92 1.98 0.306 -G .188 
64 6 5 54 ao.oo 24 13.20 20.52 5.0 o.o •.• 86 1.98 0.306 -0.384 
64 6 6 54 ao.oo 24 13.20 20.52 5.0 o.o 1.56 1.98 0.306 -1.365 
64 7 1 54 so.oo 24 13.20 20.52 5.0 o.o 2elo t.9a o.3oo 0.597 
64 7 £ 54 ao.oo 24 13.20 2.0. 52 s.o o.o 1.92 1.98 0.306 -0.186 
64 7 3 54 ao.oo 24 13.20 20.52 5.0 o.o 2•22 t.9a o.30b 0.793 
64 7 4 54 ao.oo 24 13.20 20.52 5.0 o.o 1.44 1.98 0.306 -1.758 
64 7 5 54 ao.oo 24 13.20 zo. ee 5.0 o.o 1.56 1.98 0.306 -1.365 
64 7 6 54 ao.oo 24 13.20 20.52 5.0 o.o 1.74 1.98 0.306 -0.777 
64 8 1 54 ao.oo 24 13.20 20.52 t>.O o.o 1.74 1.98 0.306 -0.777 
64 8 2 54 80.00 24 13.20 20. t2 5.0 o.o le74 1.98 0.306 -0.777 
64 8 3 54 80.00 24 13.20 20.52 5.0 o.o 2.10 le98 Oe306 0.401 



I DENT 5PAN bEAM SPAN SlRANDS E.CCENTR IC I TY D£5 J(")N **CAMbER STAT IS TICS** 
NMBR NMbR TYPE LGTH (NMtiR) END MIDDLE. FPCI/FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) CKSl) DEV. 
64 8 4 54 eo.oo 24- 13.20 20. !:2 5.0 o.o 1.74 le98 Oe306 -0.777 
64- 8 5 54 80.00 24 13.20 2:0.52 5.0 o.u 2.04 1.95 o.3oo 0.204 
64 8 6 54 bO.OO 24 13.20 20. tr t..o o.o 2.22 1 .98 0.306 0.793 
64 9 1 54 eo.oo 24 13.20 20. 52_ ~.o o.o 1.80 1 .98 0.306 ...;.0.580 
64 9 2 54 80.00 24 13.20 20.52 s.o o.o 2.16 1.98 0.306 o.b97 
64 9 3 54 80.00 24 13.20 20.52 5.0 o.o 2.40 1·.98 0.306 1 .. 382 
64 9 4 54 80.00 24 13.20 20. ti2 s •. o o.o 2.34 le98 Oe306 1.186 
64 9 5 54 eo.oo 24 13.20 20.52 5.0 o.o 2.04 1.98 o.30o 0.204 
64 9 6 54 ao.oo 24 13.20 20.52 5.0 o.o 1.62 1.98 0.306 -1.169 
64 10 1 54 t}O.OO 24 13.20 20. t2 s.o o.o 1.98 1. 96 0.306 0.008 
64 10 2 54 so.oo 24 13.20 20 .. b2 o.o o.o 1.80 t.~B 0.306 ..;_0.580 
64 10 3 54 ao.oo 24 13.2() 20.52 5.0 o.o 1.80 1.98 0.306 -o. sBo 
€)4 10 4 54 80.00 24 13.20 20-.t:e 5.0 o.o 2.22. 1.98 0.306 0.793 
64 10 5 54 so.oo 24 13.20 20.52 5.0 o.o 2.52 1 .. 98 0.306 1. 774 
64 10 6 54 so.oo 24 13.2 (j 20.52 5.0 o.o 2.40 t .98 0.306 1.382 
64 11 1 54 80.00 2.4 13.20 20.52 5.0 o.o 1.92 1.96 0.306 -0.188 
64 11 2 54 ac.oo 24- 13.20 20.52 5.0 o.o 1.80 1.98 0.306 -0.580 
64 11 3 54 ao.oo 24 13.20 20.52 s.o o.o 1.92 1. 98 0.306 -0.188 
64 11 4 54 so. o-o 24 13.20 20.~ s.o o.o 1.74 1.98 o.3oo -o. 777 

)> 64 11 5 54 ao.oo 24 13.20 20. ~12 s.o o.o 1.63 1.98 0.306 -0.973 
I 64 11 6 54 eo.oo 24 13.20 20. t:2 5.0 o.o 1.38 1.98 0.306 -1.954 N 

CX> 64 12 1 54 &0. 00 24 13.20 20.52 ~.o o.o 2.52 1. 96 0.306 t. 774 
64 12 2 54 so.oo 24 13.20 20.:12 5.0 o.o 2.28 1.98 0.306 0.989 
64 12 3 54 80.00 24 13.20 20.~ 5.0 c.o 2.10 1.98 Oe306 0.401 
64 12 4 54 80.00 24 13.20 20.52 5.0 o.o 2.46 1.98 0.306 1.578 
64 12 5 5_4 80.00 24 13.20 20.~ 5.0 o.o 2.04 1.98 0.306 0.204 
64 12 6 54 ao.oo 24 13.20 20.52 t>.o o.o 2.16 J .98 0.306 0.597 
64 13 1 54 ao.oo 24 13.20 20.~ 5.0 o.o t.98 t.9b 0.306 0.008 
64- 13 2 54 ao.oo 24 13.20 20.52 5.0 o.o le80 1.98 o.3oo -o.oao 
64 13 7 

~· 54 80.00 24 13._2 0 c:o. 52 5.0 o.o. 2.70" 1.98 0.306 2.363 
64 13 4 54 eo.oo 24 13.20 20. te s.o o.o 2 .• 28 1e98 0.306 0.989 
64 13 =' 54 80.00 24 13.20 2:0 • t-2 s.o o.o 2.28 I .98 0.306 0.989 
64 13 6 54 ao.oo 24 13.20 20.52 5.0 o.o 2.28 t. 98 0.306 0.989 
64 14 1 54 80.00 24 13.20 20 •· f.e s.o o.o 1.62 1.96- 0.306 -1.169 
64 14- 2 54 so.oo 24 13.20 20. t2 ~.o o.o 2:.04 le98 0.306 0.204 
64 14 3 54 so. 00 .24 13.20 20. ~2 5.0 o.o t.50 1.98 0.306 -1.562 
64 14 4 54 so.oo 24 13.20 20.52 t.>.O o.o t.ao 1.98 0.306 -o.seo 
64 14 5 54 so.oo 24 13.20 20. E-2 5.0 o.o le98 1.98 0.306 o.oos 
64 14 6 !>4 80.00 24 13.20 20.~ b.O o.o 2.10 le98 Oe306 o.4ot 
64 15 1 54 ao.oo 24 13.20 20.52 s.o o.o 2a04 1.98 0.306 0.204 
64 15 2. 54 so.oo 24 1.3.20 20.52 5.0 o.o 2e04 le98 0.306 0.204-
64 15 3 54 ao.oo 24 13.20 20. f:2 5.0 o.o 2.16 1.98 Oa306 0.597 
64 15 4 54 so.oo 24 13.20 20.·~ !>.0 o.o le74 le9b Oe306 -0.777 
64 15 5 54 80.00 24 1.3.20 20.52 s.o o.o t.so 1 .98 0.306 -0.560 
64 15 6 54 so.oo 24 13.20 20. 52: t>.O o.o 1.80 1. 98 0.306 -0.580 



I DENT SPAN BEAI\1 SPAN STRANDS eCCENTRIC llY DESIGN **CAMBER STATISTICS** 
NMBR NMBR TYPE- LGTH ( NM!:3R) ENO MIDDLE FPCI/FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) (K Sl) DE V. 
64 1b 1 54 so.oo 24 13.20 20.52 s.o o.o 1.98 1.98 0.306 o.ooa 
64- 16 2 54 80.00 24 13.20 20. t.->2 5.0 o.o 1.56 1. 98 0.306 -1.365 
64 16 3 54 80.00 24 l.;l.20 20.52 s.o o.o 1.98 1.98 o.3oe.. o.ooa 
64 16 4 54 so.oo 24 13.2G C-20. 52 s.o o.o 2.10 I.9b 0.306 0.401 
64 16 t) 54 80.00 24 13.£:0 20. te 5.0 o.o 2.28 1.98 0.306 0.989 
64 16 6 54 80.00 24 13.20 20.52 s.o o.o 1.86 1.98 0.306 -0.~84 
64 17 1 54 80.00 24 13.20 20. t:2 5.0 o.o 2.04 t.9a o.3oo 0.204 
64 17 2 54 80.00 24 13.20 20.~ 5.0 o.o 1 .. 86 le9S 0.306 -0.384 
64 17 3 54 ao.oo 24 13.20 20. !::2 s.o o.o le98 l.9b 0.306 0.008 
64 17 4 54- 80.00 24 13.20 20. te 5.0 o.o 1.92 1.98 0.306 -G.tb8 
64 17 5 54 80.00 24 13.20 20. t:;2 ~.o o.o 1.92 la98 0.300 -0.188 
64 17 6 54 80.00 24 13.20 20.52 s.o o.o 2. t 6 l .98 0.306 0.597 
64 18 1 54 ao.oo 24 13.20 20.~ 5.0 o.o 1.92 1.98 0.306 -0.188 
64 18 2 54 ao.oo 24 13.20 20.52 s.o o.o 2.16 1.98 0.306 0.597 
64 18 3 54 eo.oo 24 13.20 20.~ 5.0 o.o 2 elO 1.96 0.306 0.401 
64 18 4 54 so.oo 24 13.20 20.~ s.o o.o 1.86 1.98 0.306 -0.384 
64 18 5 54 ao.oo 24 13.20 20. ~ 5.0 o.o 1.92 1.98 0.306 -O.l8b 
64 18 6 54 80.00 24 13.20 20.52 s.o o.o 1.98 l .98 0.306 o.ooc. 
64 19 1 54 ao.oo 24 13.20 20.52 s.o o.o 2.04 1.98 0.306 0.204 
64 19 2 54 80.00 24 13.2C 2o.~e 5.0 o.o 2.04 t.9B 0.306 0.204 

)> 
64 19 .j 54 ao.oo 24 13.20 20.~ !>eO o.o 1.86 1.98 0.306 -o. 3ts4 I 

N 64 19 4 54 80.00 24 13.20 20.2 5.0 o.o 2.34 1.98 0.306 1.186 
U) 

64 19 5 54 so.oo 24 13.20 20.te !>.0 o.o 3e66 1.98 0.306 s.5oc. 
64 19 6 ~4 ao.oo 24 13.2(; 20. !.::.2 5.0 o.o 1.92 1. 98 0.300 -iJ.lSd 
64 20 1 !>4 ao.oo 24 13.20 20.52 s.o o.o 2.10 1.98 0.306 0.401 
64 20 2 54 so.oo 24 13.20 20.52 s.o o.o 2.28 1.98 0.306 0.989 
64 20 3 54 eo.oo 24 13.20 20.b2 ~.o o.o 2.40 J.9t1 0.306 1 • .:;,a2 
64 20 4 54 80.00 24 13 .2·o 20.52 s.o o.o 2.22 1.98 0.306 0.793 
64 20 0 54 80.00 24 13.20 20.52 5.0 o.o 2.10 la9B 0.306 o • .~t.ot 
64 20 6 54 80.·00 24 13.20 20.52 5.0 o.o 2.46 1.98 0.306 1.578 

65 1 1 54 ao.oo 22 14.80 14.l::() 0.96 0.84 0 .lb7 0.763 
65 1 2 54 80.00 22 14e8C 14.[<0 0.96 0.64 o.t57 o. 7t6~ 
65 1 3 54 ao.oo 22 14.80 14. eo 0.90 0.84 0.157 o.3a~ 

65 1 4 54 so.oo 22 14.80 14.80 0.66 0.84 0.157 -l.JA5 
65 4 1 ::>4 ao.oo 22 14.80 14.00 0.72 0.84 o.t57 -0.764 
65 4 2 54 ao.oo 22 14.80 14.80 0.66 0.84 0.157 -1.146 
65 4 3 54 so.oo 22 14-.80 14.00 t.oa 0.84 0.157 le52b 
65 4 4 54 80.00 22 14.60 14.e.o o •. 7a 0.84 0.157 -0.382 

66 1 1 54 79.67 20 lce33 21. 13 4.0 s.o la20 t.to o.t40 0.698 
66 I 2 54 79.67 20 12.33 21. 13 4.0 s.o 0.96 1.10 (). 140 -1.013 
66 1 3 54 79.67 20 12.33 21.13 4.0 5.0 1.02 lelO 0.140 -0.585 



I DENT SPAN BE .AM SPAN STRANDS ECCENTRIC I lY DESIGN **CAMbER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBRJ END MIDDLE FPCI/FPC ACTLa MEAN STOa T-VAL 

CFT) ( IOCHES) (KSl) DEV. 
66 1 4 54 79.67 20 12.33 21. 13 4.0 s.o t.oa t.to o.t40 -oe.ts7 
66 1 5 54 79.67 20 12.33 21. 13 4.0 5.0 1 .14 t.t 0 0.140 0.270 
66 1 6 54 79.o7 20 12.33 21 .13 4.0 s.o 1.26 lelO 0.140 lel25 
66 I 7 54 79.67 20 12.33 21. 13 4.0 s.o 1.14 t.to 0.140 0.270 
66 2 1 54 79.67 20 12.33 21. 13 4.0 5.0 le20 1.10 0.140 0.697 
66 2 2 54 79.67 20 12.33 21. 13 4.0 s.o 1.14 t.to o.t4o 0.270 
66 2 3 54 79.67 20 !2.33 21.13 4.0 s.o o.96 l.ilO 0.140 -1.013 
66 2 4 54 79.67 20 12.33 21.13 4.0 s.o 1.26 1.10 0.140 1.125 
66 2 5 54 79.67 20 12.33 21 .13 4.0 s.o lal4 1.10 0.140 0.270 
66 2 6 54 79.67 20 12.3.3 21. 13 4.0 s.o 0.84 lelO 0.14-0 -1.868 
66 2 7 54 79.67 20 12.33 21. 1.3 4.0 s.o la32 1.10 o.t4o 1.553 
66 3 I 54 79.67 18 12.36 21.53 4-.0 5.0 0.90 1.10 0.140 -1.440 
66 3 2 54 79.67 18 12.36 21.53 4.0 s.o }.02 lelO Oe14e -0.585 
66 3 3 54 79.67 20 13.13 21. 13 4.0 5.0 0.96 le10 0.140 -1.013 
66 3 4 54 79.67 20 13.1.3 21.13 4.0 5.0 laOS lelO Oel40 -o.t57 
66 3 5 54 79.67 20 13.13 21. 13 4.0 s.o 1.32 I .10 0.140 1.553 

67 1 1 54 79.67 20 12.33 21. 13 4.0 5.0 Oe96 le06 Oel53 -0.679 

)> 67 I 2 54 79.67 20 12.33 21 •· 13 4.0 s.o 1.14 1.06 0.153 0.494 
I 67 1 3 54 79.67 20 12.33 21. 13 4.0 s.o 1al4 leOb 0.153 0.494 
w 67 1 4 54 79.67 20 12.33 21. 13 4.0 s.o 1.44 1 .06 0.15~ 2.450 0 

67 1 5 54 79.67 20 12.33 21.13 4a0 5.0 t.02 t.oo o.1 !>3 -o.2aa 
67 1 6 54 79.67 20 12.33 21. 13 4.0 5.0 t.02 t.05 0.153 -0.288 
67 1 

., 54 79.67 20 12.33 21.13 4.0 5.0 1.08 1.06 0.153 o.to3 
b7 2 1 54 79.67 20 12.3.3 21. 13 4-.0 5.0 0.96 1.06 0.153 -o.679 
67 2 2 54 79.67 20 12.33 21.13 .-..o 5.0 0.90 t.oo o.t53 -t.o7o 
67 2 3 5.4 79.67 20 12.33 21. 13 4.0 s.o 1.14- t.06 0.153 0.494 
67 2 •• 54 79.b7 20 12.33 21.13 4.0 s...o 1.20 1.06 Oel53 0.885 
67 2 5 54 79.67 20 12.33 21. 13 4.0 s.o 1.02 1.06 0.153 -0.288 
67 2 b 54 79.67 20 12.33 21. 13· 4.0 s..o 1.08 1.06 Oal53 o.to3 
67 2 7 54 79.67 20 12.33 21. 13 4.0 5.0 0.90 1.06 0.153 -1.070 
67 3 1 54 79.67 18 12..36 21.5.3 4.0 s.o 0.72 1 • 06 0 • 1 53 --2.2.43 
67 3 2 54 79.o7 18 12.36 21.53 4.0 s.o 1 •. 02 1.06 0.153 -0.288 
67 3 .3 54 79ab7 20 12.33 21.13 4-.0 5.0 le26 leOb Oel53 1·276 
67 3 4 54 79.67 20 12.33 21. 1.3 4.0 5.0 t.oa le06 O.I 53 0.103 
67 3 5 54 79.67 20 12.33 21. 13 .... o 5.0 le14- le06 0 el53 0.494 

68 I 1 54 78.25 24 13 .. 2.0 20.53 4.9 5.7 0.84 o.s7 o.te9 -n.tas 
68 1 2 54 78.25 24 13.20 20.53 4.9 Se·7 0.90 o.a7 o.ta9 o.t32 
68 t 3 54 78.25 24 13.20 20. 5.3 4.9 5.7 0.84 0.87 o.t 89 -0.185 
6d 1 4 b4 78.25 24 13.20 20.53 4·a9 5.'7 0.96 o.e7 o.ta9 0.450 
68 1 5 t>'+ 76.25 24 13.20 20. ~:a 4.9 5.7 1.02 0.87 0.189 0.766 
68 1 6 54 78.25 24 13.20 20.td 4.9 5.7 0.90 0.87 0.189 0.132 
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I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I "fY DESIGN **CAMBER STAT IS TICS** 
NMBR NMtlR TYPE LGT.H (NMBR) END MIDDLE FP<;.ltf=PC A.CTL• MEAN S.IP~> T~VAL. 

(FT) (INCHES.) (·t<sr·J .. ·., .. tJEvllll··· ..... 
68 3 1 54 78.25 24 13.20 20.53 4•9 5.7 0.84 0.87 0•189 --0.185 
68 3 2 54 78.25 24 13.20 20. 5.3 4.9 5.7 t.oa o.a7 o.ta9 t•086 
68 3 3 54 78.25 24 ,.13tt.20 ~0. 54. ••9 .. 5.7 1•:~0 3:·:~ ~!·JC:· ~~=~~!· 68 3 4 54 78.25 24 ... ·13i.20 20~53 4•9· 5.~7 Ollll48 
68 3 5 54 78.25 24 13.20 20.~ 4.9 5.7 0.78 o.a7 o.t89 ...-o.so3 
68 3 6 54 78.25 24 13.20 20.53 4.9 5.7 0.66 ·o.s7 o.ts9 ;_1.139 

'69 4 1 54 76e00 32 11.91 18.87 5.5 6.2 1.38 1.e75 Oe.203 ""7'le804 
69 4 2 54 76.00 32 11.91 18. f57 5.5 6.2 1.68 1.75 0.203 ~.325 
69 4 3 54 76.00 32 11.91 18.87 5•5 6.2 1.80 1.75 0.;.203 0.260 
69 4 4 S4 76.00 32 11.91 ta. 87 5.5 6.2 1.50 1 .i'S 0.203 -:...1. 213 
69 4 5 54 7b.OO 32 11.91 18. f:.f7 s.s 6·2 le7'4 1.75 0.203 --o.o29 
69 5 1 54 76.00 32 11.91 18.67 5.5 6.2 1.98 1. 75 0.203 1.154 
69 5 2 54 76.00 32 11.91 18.87 s.s 6.2 le68 le"J5 ().20;i ~·32~ 
69 5 3 54 76.00 32 11.91 18. ff7 5,.;5 6•2· 1~74 i. 75 o .2o3 ~o. o29 
69 5 4 54 76.00 32 11.91 18.8T 5·5 6.2 1.98 1·75 0.203 •• 153 
69 5 5 54 76.00 32 11.91 18. fJT 5.5 6.2 1.98 1.75 0.203 1.153 

f 70 4 1 54 76.30 32 11.91 18. f37 5.5 6.2 1.56 1.81 0.248 -0.999 
w 70 4 2 54 76.30 32 11.91 18.87 s.s 6.2 1.74 1.81 0.248 -0.274 -- 70 4 3 54 7o.30 32 11.91 18.87 5•5 6.2 •• 96 ····81 0•248 0•·693 

70 4 4 54 76.·30 32 11.91 18. f51' 5.5 6.2 1.86 1.81 0.248 0.209 
70 4 5 :,4 7o.30 32 11.91 18.87 5e5 6.2 1.68 1.81 0.248 -0.516 
70 5 1 54 76.20 32 11.91 18.87 5.5 6.2 t.so t.s1·o.24a -1.240 
70 5 2 54 76.20 32 11.91 18.87 s.s 6.2 leSO 1·81 0·248 -1.241 
70 5 3 54 76.20 32 11.91 18.ffl 5.5 6.2 2 .. 04 t.at 0.248 0.934 
70 5 4 ~4 7b.20 32 11.91 18. ff1 5a5 6.2 1•98 1.81 0.248 Oe693 
70 5 5 54 76.20 32 11 .91 18.87 s.s 6.2 2.10 1.81 0.248 1.176 
70 ll l 54 7o.OO· 32 lla9l 18.81 5.5 be2 1•74 a.st o.2~ ~·274 
70 11 2 54 76.00 32 11.91 tB.I!ST 5.5 6•2 t.86 leBI 0.248 0.209 
70 ll 3 54 76.00 32 11.91 18.87 5.5 6.2 le74 · 1.81 0.248· -o.274 
70 11 4 54 76.00 32 11.91 18.67 5.5 6.2 2.34 1.81 0.248 2.143 
70 11 5 54 7o.oo 32 1:1•91 18.67 !).5 · ba2 .·a.so 

··~· 
Oe2.4$ ~·.;24~ 

71 11 1 54 75.00 32 11.91 18.37 5.5 6e2 1.80 I. 73 0.265 0.249 
71 11 2 54 75a00 32 11·91 18.37 5·5 6 • .2 t.eo la73 0.265 · 0•476 
71 11 3 54 75.00 32 11.91 18.37 5.5 6.2 2.04 t.73 Oe265 t·~ 156 
71 11 4- 54 75.00 32 11.91 lts.R 5.5 6.2 •• so 1.73 0.265 Oa250 
71 11 5 54 75.00 32 11.91 18.31 5.5 6.2 2.10 1. 73 0.265 t. 383 
71 12 I t>4 75.00 32 11.91 IB.::fl 5·5 6.2 2.10 1.73 0.265 1.383 
71 12 2 54 75.00 32 11.91 18.-:57 5.5 6.2 1.56 t. 73 o .265 ---o. 657 
71 12 3 54 75.00 32. 11.91 18.37 5.5 6.2 1.98 •· 73 o.2os 0.930 



I DENT SPAN SEAM SPAN STRANDS ECCENTR lC llY DESIGN **CAMBER S-TAT IS TICS** 
NMBR NMBR TYPE LGTH (Nfi.tBR) E::.NO MIDDLE FPCl/FPC ACTL. MEAN STD. T-VAL 

( FT) (INCHES J (KSI} OEV. 
71 12 4 54 75.00 32 11.91 18. 2>7 5.5 6.2 1.92 t. 73 0.2bb o. -10.3 
71 12 5 54 75.00 32 11.91 18.37 ~.5 6.2 1.44 •• 73 0.265 -1.111 
71 10 1 54 75.00 32 11.91 18.37 5.5 6.2 t.so 1.•73 o.2o5 0.250 
71 10 2 54 75.00 32 11.91 18.37 5.5 6.2 t.so 1 .73 0.265 --0.884 
71 10 3 54 75.00 32 11.91 1&. 31 !::le5 6.2 1.38 t. 73 0.265 -1.337 
71 10 4 54 75.00 32 11.91 18.37 5-.5 6.2 t.so 1.73 0.265 -0.884 
71 lO 5 54 75.00 32 11.91 18.~7 5.5 6·2 le92 1. 73 0.265 0.703 
71 11 1 54 75.00 32 11.91 18.37 5.5 6.2 1 .74· 1.73 0.265 0.023 
71 11 2 54 75.00 32 11.91 18.37 ~.5 6.2 1.14 1.73 0 .26!:> -2.244 
71 11 3 54 75.00 32 1 I .91 15.2;;7 5.5 6.2 1.86 1.73 0.265 0.476 
71 11 4 54 75.00 .32 11.~ 1 16.37 o.5 6.2 1.80 1. 73 o.2o5 0.249 
71 11 5 54 75.00 .32 11.91 18.2.7 5.5 6.2 1.44 1.72 0.265 -1..111 

72 1 1 54 7!:.>.00 30 13.00 20.15 b-.4 6.1 0.48 la1l 0.341 -1.848 
72 1 2 54 75.00 30 13.00 20.15 5.4 6.1 1.08 t.JJ 0.341 -0.088 
72 1 3 54 7'5. 00 30 13.00 20.15 5.4 b.l 1.14 1 .11 0.341 o.oss 
72 1 4 54 75.00 30 13.00 20. 15 5.4 6.1 1.62 1.11 0.341 1.496 
72 l 5 54 75.00 30 13.00 20. 1!> 5.4 6.1 1.50 1.11 0.341 1.144 
72 3 1 54 75.00 30 13.00 20. 15 5.4 6.1 t.oz 1 • 11 0.341 -0.264 
72. 3 2 54 75.00 30 13.00 20.15 ~.4 6.1 0.84 1· 11 0.341 -0.792 

::t> 72 3 .:1 54 75.00 30 13.0C 20. 15 5 .. 4 6. 1 1 .08 1. 11 0.341 -0.088 
I 
w 72 3 4 54 7':>. 00 30 13.00 20. 15 5.4 b. I 0.90 1 • II 0.341 -o.616 
N 72 3 5 54 75.00 30 13.00 20. 15 ~.4 6.1 1.44 1 • 1 1 0.341 0.968 

73 3 1 54 74.00 22 14.26 20 •.. 00 4.6 5.6 2.10 le9t\ 0.241 0.51.8 
73 3 2 54 74.00 22 14.26 20. ro 4.6 5.6 2.04 1.-98; 0.241 0.268 
73 3 3 54 74.00 22 l4e2b 20.00 4.6 5.6 2.10 1.98 0.241 0.518 
73 3 4 54 74.00 22 14.26 20.80 4 ... 6 5.6 2.40 1.98 c.24t 1.765 
73 .$ 5 54 74.00 22 t4.2o 20. f'...O 4.6 5.6 2.10 le98 0•241 0.518 
73 3 6 54 74.00 22 14.26 20.80 4.6 5.6 1.92 1 .98 0.241 -0.230 
73 3 7 54 74.00 22 14.2b 20. eo 4.6 5.6 1.74 le98 0.241 -0•978 
73 3 8 54 74.00 22 14.26 20. f'{) 4e;6 5.6 1.98 1.98 0.241 0.019 
73 3 9 54 74.00 22 14.26 20.00 4.6 5.6 2.28 1.98 0.2.41 1.260 
73 3 10 54 74.00 22 14.2.6 20.80 4.5 5.6 t.so 1.98 0.241 -0.729 
73 3 1 1 54 74.00 22 14.26 20.00 4 .. 6 5.6 1.50 1.98 0.241 -1.976 

73 3 12 54 74.00 22 14 .2£:::·· 20.00 4.6 5.6 1.74 1.98 Oa241 -0.978 
73 3 13 54 74.00 2.2 14-.26 20. eo 4.6 5.6 .}.98 le98 0.241 0.019 

74 1 1 54 74.00 20 13.93 21· 13 4 •. 1 5.0 0.9o t. 08 0.202 -o.cta 
74 1 2 :>4 74.00 20 13.93 21. 13 4.1 5.0 Oe.78 t .oe 0.202 -1. tl08 

74 1 ":1' 54 74.00 20 13.93 21 • l:i 4.1 s.o t.32 t.oe 0.202 1.162 .... 
74 1 4 !>4 74.00 20 13.93 21· 15 4.1 !:>.0 0.96 1. 06 () .202. -o.clb 



• , 

I DENT SPAN Bt:AM SPAN STRANDS ECCENTRIC I rt Dt:.S IGN **CAMBER STAT. IS TICS** 

NMBR NM8R TYPE LGTH (NMBH:) END M I ODLE. FPCI/FPC ACTL. MEAN ST:Oe T-VAL 

CFT) ( I l'K:HES) (KSl) DEV. 

74 I 5 54 74.00 20 13.93 21. 13 4.l 5.0 1.32 t .oa o.202 1.162 

74 1 6 54 74.00 20 13.93 21· 13 4.1 5.0 0.78 t. 08 0.202 -1.508 

74 4 1 54 74.00 20 13.9.3 21.13 4.1 ~-o le20 l4t0S Oa202 . Oe569 

74 4 2 54 74.00 20 13.93 21. 13 4.1 5~0 1.02 r.oa ot.2o2 :_0.321 

74 4 3 54 74.00 20 13.93 21. 13 4.1 s.o 0.96 t.oa 0.202 -0.618 
74 4 4 54 74.00 20 13.93 21. 13 4.1 s.o 1.14 1.08 0.20:2: 0.272 

74 4 b ~4 74.00 20 13.93 21. 13 4.1 s.o t.2b 1.08 0.202 o.e66 
74 4 6 54 74.00 20 13.93 21. 13 4.1 s.o 1.32 1 .. 08 0.202 1.162 

75 1 1 54 74.uO 20 13.93 21 • 1:1 4.1 ~.o 1.14 le07 Oe246 Oe264 

75 1 2 54 74.00 20 13.93 21. 13 4.1 s.o 0.78 t. 07 0.246 -1.199 

75 1 3 54 74.00 20 13.93 21. 13 4.1 5.0 0.96 1 .07 0.246 -0.467 

75 1 4 t>4 74.00 20 13 .. 93 21. 13 4.1 5.0 0.72 le07 0.246 -1.443 

75 1 5 54 74.00 20 13.93 21· 13 4.1 5.0 1.2.6 1.07 0.246 o.7~2 

75 1 6 54 74.00 20 13.93 2.1. 13 4.1 s.o 1.38 1.07 0.2.46 1.2.40 

75 4 I 54 74.00 20 13.93 21. 13 4.1 s.o 0.90 t.07 0.246 -0.711 

75 4 2' 54 74.00 20 13.93 21. 13 4.1 s.o 1.14 1.07 0.2.46 0.264 

75 4 3 54 74.00 20 13.93 21. 13 •• 1 5.0 ).26 l .07 0.246 0.752 

)> 
75 4 4 54 74.00 20 13.93 21. 13 4.1 s.o 0.84 1.07 0.246 -0.955 

I 75 4 5 54 74.00 20 13.93 21. 13 4.1 5.0 le50 1.07 0.246 1. 728 

w 75 4 6 :54 74.00 20 13.9:) 21. 13 4 .I 5.0 1.02 1.07 0.24-6 -0.224 
w 

76 5 1 54 73.50 28 13.39 19.79 5.0 5.8 1.86 t. 75 o.2 06 o .. 549 

76 5 2 54 73.50 28 13.39 19.79 s.o 5.8 1.68 1.75 0.206 -o. 327 

76 5 3 o4 73.50 28 13.39 19· 79 5.0 5.8 leb8 1.75 0.206 -o.32o 
76 5 4 54 73.50 28 13.39 19.7C'I 5.0 5.8 1.92 1.75 0.206 0.839 

76 ~ 5 54 73.50 28 13 •. :;)9 19.79 s.o 5.8 2.04 I• 75 0.206 1.422 

76 6 1 54 73.50 28 13.39 19 .. 79 s.o 5.8 t.86 t. 75 0.206 0.549 

76 6 2 54 73.50 28 13.39 19.79 ~.o 5.8 1.86 •· 75 o.2o6 Oe548 

76 6 3 54 73.50 28 13.39 19.79 s.o 5.8 t.74 1.75 0.206 -:o. 035 

76 6 4 54 73.50 28 13.39 19.79 5.0 5.8 1.98 1· 75 0.206 lel31 

76 6 5 54 73.50 28 13.39 IQ. 79 s.o 5.8 t.68 t. 75 0.206 -0.327 

76 10 1 54 73.50 28 l3e.:i9 19.74 5.0 5.8 1.6ts 1.. 75 o .200 -o. 327 

76 10 2 54 73.50 ~8 13.39 19.74 ~.>.0 5.8 le62 1..75 0.206 -0.617 

76 10 3 54 73.50 28 13e3Y 19.74 5.0 5.8 2.04 1.75 0.206 1.422 

76 10 4 54 73.50 28 13.3St 19.74 5.0 5.8 1.86 1. 75 0.206 0.548 

76 10 5 54 73.50 28 13.39 19.74 ~.o t>.8 1.62 1.75 o.zoo -0.618 

76 11 l 54 73.50 28 13.39 19. 7Q 5.0 5.8 1.26 t. 75 0.206 -2.366 

76 II 2 54 73.50 28 13.39 19.79 s.o 5.8 le68 •• 75 0.206 -0.327 

76 Jl 3 54 73.50 28 13.39 19.79 5.0 5.8 •• 50 1.75 o.2oo -1.201 

76 I 1 4 54 73.50 28 13.39 19. 7'~ 5.0 5.8 1.44 1.75 0.206 -1.492 

76 11 t> 54 7"3· 50 23 13.39 19.79 s.o s.s 1.50 1. 7~ 0.206 -1.201 

76 4 1 54 73.50 2d 1.3.39 19.79 o.o 5.8 1.74 1 •. 75 0.206 -0.035 



I DENT SPAN REAM SPAN STRANDS ECCENTRIC I 1Y DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NM8R} END MIDDLE FPCI/FPC ACTL. MEAN STDe. T-VAL 

(FT) (INCHES) CKSI) OEV. 
7o 4 2 54 73.50 28 13.39 19 .. 79 5.0 !>.8 1.92 1. 75 0.206 0.839 
76 4 3 54 73.50 28 13.39 19.79 5.0 5.8 2.10 1. 75 0.206 t. 713 

76 4 4 54 73. !.>0 28 13.39 19 .. 79 5.0 s.a 1.56 ·t. 75 o .206 -o. 909 
76 4 5 54 73.50 28 13.39 19.79 5.0 5.8 1.86 1.75 0.206 0.548 

77 1 1 54 70.00 18 16.20 2l.tu 4.0 5-.0 1.14 0.92 0.273 o.at7 
77 1 2 54 70.00 18 16e20 21.!::3 4.0 s.o 1.20 0.92 0.273 t. 037 

77 1 3 54 70.00 18 16.20 21.53 4.0 5.0 1.14 0.92 0.273 0.817 
77 l 4 54 70.00 18 1o.2o 21.5.3 4.0 s.o 0.54 0.92 0.273 -1.382 
77 1 5 54 70.00 18 16.20 21. b.;) 4.0 s.o 0.72 0.92 o .273 -o. 723 
77 1 6 54 70.00 18 16.20 21. S3 4.0 s.o t.oa 0.92 0.273 0.597 
77 I 7 54 70.00 18 16.20 21.·53 4.0 s.o 0.66 0.92 0.273 -0.942 
77 4 1 54 70.00 18 16.20 21. ~~ 4.0 s.o 0.54 0.92 0.273 -1.382 
77 4 2 54 70.00 18 16.20 21.53 4.0 5.0 1.20 0.92 0.273 le037 
77 4 3 54 70.00 18 16.20 21.53 4.0 5.0 0.60 0.92 0.273 -1.162 
77 4 4 54 70.00 18 16.20 21.53 4.0 s.o 0.90 0.92 0.27~ -0.063 
77 4 5 54 70.00 18 16.20 21. S3 4.0 5.0 1.02 0.92 0.273 0.377 
77 4 0 54 70.00 18 16.20 21.5.'3 4.0 5.0 0.78 0.92 0.273 -0.503 

)> T1 4 7 54 70.00 18 16.20 21 • t:a 4.0 5.0 1.32 0.92 0.273 1.476 

I 
w 
~ 

78 1 1 54 66.00 24 15.20 20. t>3 5.3 6.4 2.16 1.67 0.358 t.36b 
7q 1 2 54 66.00 24 15.20 20. ~-.3 5.3 6.4 2.34 1.67 0.358 1.868 .... ,. 
78 1 3 54 66.00 24 15.20 20.53 5.3 6.4 1.92 1.67 0.358 0.696 
7R 1 4 54 66.00 24 15.20 20.53 5.3 6.4 1.98 1.67 0.358 0.863 

78 I 5 54 66.00 24 15-.2:0 20.53 5.3 6.4 1.92 t.o7 0.358 0.696 

78 1 6 54 66.00 24 15.20 20. !::a3 5.3 6.4 1.98 1 .67 0.358 0.863 
78 J 7 54 66.00 24 15.20 20. 5.3 5.3 6.4 2.22 1.67 0.358 le533 

78 1 8 54 66.00 24 15.20 20.53 5.3 6.4 1.92 1.67 0.358 0.696 

78 I 9 54 6o.OO 24 1~.20 2_0. 5.:j 5.3 6.4 2.16 1.67 0.358 1· 365, 

78 1 10 54 66.00 24 15.20 20.53 5.3 6.4 1.74 t .67 0.358 0.194 

78 1 II 54 66.00 24- 15.20 20.53 :-....3 6.4 2.04 1.6·1 0.358 1.030 

78 I 12 54 66.00 24 15.20 20.53 5.3 6.4 2.46 1.67 0.358 2.202 

78 1 13 54 66.00 24 15.20 20. !:).3 ~.3 6.4 le32 1.67 Oe358 -0.978 

78 t 14 54 66.00 24 15.20 20 .. !S3 5.3 6.4 1.56 t.b7 0.358 -0.309 

78 1 15 54 66.00 24 15.20 2.0. 53 5.3 6.4 1.80 1.67 0.358 0.361 

78 1 16 54 66.00 24 15.20 20. 5.:s 5.3 6.4 t.so t .6·7 0.358 -0.476 

7& 3 1 54 66.00 24 15.20 z.o.ta 5 • .3 6.4 1.2o 1.6-/ o-.358 -1.145 

78 3 2 54 66.00 24 15.20 20.53 5.3 6.4 1.38 1 .67 0.358 -0.811 

78 3 3 54 6().00 24 15.20 20.53 5 • .3 6.4- 1.32 1.67 0.358 -0.978 

78 3 4 54 66.00 24 15.20 20 • !:13 5.3 6.4 1.32 1.67 0.358 -0.978 

78 3 5 54 66.00 24 15.20 2:0.5.3 5.3 6.4 1.50 t.o7 o • .;;,ss -0.476-

78 3 6 54 66.00 24 15.20 20.53 r.;· --·. 6.4 le68 1.67 0.358 0.027 :) . ~~ 
78 3 7 54 66.00 24 15.20 20.., til 5 • .3 6.4 le26 le67 Oe358 -1.146 

f 



I DENT SPAN BEAM SPAN STRANDS ECCENTRICilY DESIGN **CAMBER STAT IS TICS** 

NMBR NMBR TYPE LGTH (NMBR) END MIDDLE t=PCI/FPC ACTL. MEAN STO. T-VAL 

( FT) (INCHES) (KSI J DEV. 

78 3 8 54 66.00 24 15.20 2{). 53 5.3 6.4 1.26 1.67 0.358 -1.146 

78 3 9 54 66.00 24 15.20 20. 5.:3 5.3 6.4 la62 1 e67 0 e358 -0.141 

78 3 10 54 66.00 24 15.2.0 20. !)3 5.3 6.4 •••• t.b7 o.3!>B -o.6~3 

78 3 1 1 54 66.00 24 15.20 20.53 5.3 6.4 1.44 1.67 0.358 -0.644 

78 3 12 54 bbaOO 24 15.20 20.53 5.3 6.4 1.38 t. 67 0.358 -0.811 

78 3 13 54 66.00 24 15.20 20.53 5.3 6.4 1.20 1.67 0.358 -1.313 

78 3 14 54 66.00 24 15.20 20.53 5.3 6.4 1.38 1.67 0.3!:)8 -0.81 t 

78 3 15 54 66.00 24 15.20 20.53 5.3 6.4 t.so 1.67 0.358 -0.309 

78 3 lb 54 66.00 24 15.20 20.53 o.3 6.4 1.44 1.67 0.358 -0.644 

79 1 1 54 66.00 24 15.20 20.53 5.3 6.4 1.14 1. 74 0.2-12 -2.196 

79 I 2 54 66.00 24 15.20 20.53 5.3 6.4 1.26 •• 74 0.272 -1.7t>5 

79 1 3 ~4 66.00 24 15.20 20. !'il ~.3 6.4 1 .74 t. 74 0.272 0.007 

79 1 4 54 66.00 24 15.20 20. tl3 5.3 6.4 1.74 t.74 0.272 o.oo7 
79 1 5 54 66.00 24 15.20 20. f.3 5.3 6.4 J.38 1.74 0.272 -1.315 

79 1 b 54 66.00 24 15.20 20. tJ3 5.3 6.4 t.so I • 74 0.272 0.227 

79 1 7 54 66.00 24 15.20 2.0. 53 5.3 6.4 1.56 t. 74 0.272 -0.654 

79 l 8 54 66.00 24 15.20 20.53 5.3 6.4 1.92 t. 74 0.272 o.obB 

:t> 79 1 9 54 66.00 24 15.20 20. ~il 5.3 6.4 2.34 1.74 0.272 2.210 

I 79 1 10 ~4 66.00 24 15.2.0 20. tl3 t>.3 6.4 2.04 1. 74 0.272 t.to& ... 
w 79 1 1 1 t>4 6be00 24 15.20 20 • ~'i"3 5.3 6.4 t.6B 1. 74 0.272 -0.213 
CJ'1 

79 1 12 54 66.00 24 15.20 20.53 5.3 b.4 •• 86 1.74 0.272 0.44-7 

79 1 13 54 66.00 24 15 .. 20 20.!:.>3 5.3 6.4 2.10 1.74 0.272 1.329 

79 1 14 !>4 boeOO 24 15.20 20.53 5.3 be4 1.56 t. 74 0.272 -0.654 

79 1 15 54 66.00 24 15 .2 (i 20. =:3 5.3 6.4 1.80 1· 74 0 .272. 0.227 

79 1 lb 54 66.00 24 15.2:0 zo.~ 5.3 6.4- 1.86 1.74 0.272 0.447 

79 3 1 54 66.00 24 15.20 20.53 5.3 6.4 1.92 1. 74 0.272 0.668 

79 3 2 ~4 ot>.OO 24 15.20 ~0.53 s.3 Oe4 1.98 1 •. 74 0.272 0.888 

79 3 3 54 66.00 24 15.20 20.53 5.3 6.4 1.38 1.74 0.272 -1.315 

79 3 4 54 66.00 24 ~~.20 20.53 b.3 6e4 1.56 1.74 0.272 -0.654 

79 3 5 54 66.00 24 15.20 20.53 5.3 6.4 1.44 t. 74 0.272 -1.095 

79 3 6 54 66.00 24 15.20 20. !:a tt.3 6.4 1.86 t.74 0.272 0.447 

79 3 .7 54 66.00 24 15.20 20.~ 5.3 6.4 1.44 I .. 74 0.272 -1.095 

79 3 8 54 66.00 24 15.20 20.b3 5.3 6.4 1.b2 t.74 Oa272 -6.434 

79 3 9 54 66.00 24 15.20 20.~:3 !:>.3 6.4 1.98 1. 74 0.272 0.886 

79 3 10 54 66.00 24 15.20 20.53 5.3 6.4 1.92 t. 74 0.272 0.667 

79 3 11 54 66.00 24 15.20 20.53 5.3 6.4 1.86 t. 74 0.272 0.447 

79 3 12 54 66.00 24 lb.20 20.53 ~.3 6.4 1.56 t .. 74 0 .2. 72 -o .. 654 

79 3 13 54 66.00 24 15.2'0 20.53 5.3 6.4 1.92 1. 74 0.272 0.668 

79 3 14 54 o6.oo 2.4 15.20 20.53 5.3 oe4 1.86 1.74 o.zr.c: 0.447 

79 3 15 54 66.00 24 15.20 20.53 t:-..3 6.4 1 .44 1. 74 0.27'2. -1.094 

79 3 16 54 66.00 24 15.20 2.0. 53 5.3 6e4 2.10 1.74 0.272 1.329 



I DENT SPAN BEAM SPAN STRANDS ECCE Nl'R IC I 1Y DESIGN **CAMBER Sl Al. IS TICS** 
NMBR NMBR TYPt. LGTH CNMBR) END MIDDLE FPCl/FPC ACJL. MEAN STO. T-VAL 

(FT) (INCHES) (KSI) DEV. 
80 1 1 54 66.00 24 15.20 20.~ 5·3 6.4 1.86 1. 75 0.261 0.417 
80 1 2 54 66.00 24 15.20 20.53 5.3 6.4 1.86 1.75 0.261 0.418 
80 1 3 54 66.00 24 15.20 2.0. 53 3.3 6.4 1.44 t.7:> o.zol -1.194 
80 t 4 54 66.00 24 15.20 2.0. 53 5.3 6.4 1.80 1.75 0.261 o.ts7 
80 I 5 54 66.00 24 15.20 20.53 5.3 6.4 1.50 1.75 Oe261 -o. 964-
80 1 6 54 66.00 24 15.2() 20.53 ~.3 6.4 1.62 1.75 0.261 -0.503 
80 1 7 54 6oe00 24 15.20 20.53 5e3 6·4 1.62 t .75 0.261 -0.504 
80 1 8 54 66.00 24 15.20 20.53 5.3 6.4 1.86 t. 75 0.261 0.418 
80 1 9 54 66.00 24 15.20 20 .. 53 5.3 6.4 1.68 1.75 o.26t -0.273 
80 1 10 54 66.00 24 15.20 20.53 5.3 6.4 1.38 1. -,5 0.261 -1.425 

80 1 11 54 66.00 24 15.20 20.53 5.3 6.4 le62 1.75 Oe261 -0.503 
80 I 12 54 66.00 24 15.20 20. til 5.3 6.4 1.26 t. 75 0.261 -1.8&6 
80 1 13 54 66.00 24 15.20 20.53 5.3 6.4 1.68 •• 75 0.261 -0.274 
80 I 14 54 66.00 24 15.20 zo. 53 5.3 6.4 1.80 t. 75 0.261 0.1&7 

80 1 15 54 66.00 24 15.20 20.53 5.3 o.4 2.58 •• 75 0.2.61 3.180 
80 1 16 54 66.00 24 15.20 20.53 5.3 6.4 1.92 1.75 0.261 0.647 

80 3 1 54 66.00 24 15.20 20.53 5.3 b.4 lab2 1a75 Oe261 -0.503 
80 3 2 54 66.00 24 15.20 20.53 5.3 6.4 1.80 t. 75 0.261 0.187 

80 3 3 ~· 66.00 24 15.20 20.53 5.3 ba4 1.32 le75 0.261 -1.655 

.)> 
80 3 4 54 66.00 24 15.20 20.53 5.3 6.4 2.04 '· 75 0.261 1.108 

J 80 3 5 54 66.00 24 15.20 20.53 :>.3 6.4 1.50 t.75 o.2bt -0.964 
w 80 3 6 54 66.00 24 15.20 20.53 t:-.3 6.4 2.04 ... 7i:::J 0.261 1.108 
0\ 80 3 7 54 66.00 24 ts.cu 2.0. 53 5.3 o.4 1.86 1. 75 0.261 Oa417 

80 3 8 54 66.00 24 15.20 20.53 5.3 6.4 1.98 1. 75 0.261 0.877 

80 3 9 54 oo.oo 24 15.20 20. :::3 5.3 6.4 1.80 J. 75 0.261 0.187 

80 3 10 S4 66.00 24 lt>.20 20. :::a 5.3 6.4 1.62 1.75 0.261 -0.503 

80 3 11 54 66.00 24 15.20 20.53 b.3 6.4 1.92 1· 75 0.261 o.o47 
80 3 12 54 66.00 24 15.20 20.53 5.3 6.4 t.ao 1. 75 0.261 o.ta7 
80 3 13 54 66.00 24 15.20 20. t>3 5.3 6.4 1.80 •• 75 0.261 0.167 

80 3 14 54 66.00 24 15.20 20.53 5 .. 3 6.4 t.so 1.75 0.261 -0.964 

80 3 15 54- 66.00 24 15.20 2.0.53 5.3 6.4 2.10 1. 75 o.2bl 1.338 

80 3 16 54 66.00 24 15.20 20.53 5.3 6.4 t.86 1. 75 0.261 0.417 

81 I 1 54 bb.OO 24 .)5.20 2:0.53 s.3 6.4 1·62 •• 73 0.265 --o. 398 

81 I 2 54 66.00 24 15.20 ?0.53 5.3 6.4 1.92 t. 73 0.265 0.733 

81 1 3 54 66.00 24 15.20 20.53 5.3 6.4 1.98 t.73 0.265 0.959 

81 1 4 54 66.00 24 15.20 20.53 5.3 6.4 1.92 1. 73 0.265 0.733 

81 1 5 54 66.00 24 15.2.0 20.S3 5.3 6.4 1.74 ••. 73 0.265 o.o!>:> 
81 1 6 54 66.00 24 15.20 20.53 5.3 6.4 2.10 1.73 0.265 1.411 

81 l 7 54 66.00 24 15.20 20.56 S.;3 b·4 1.92 J.73 o.265 0.733 

81 1 8 54 66.00 24 15.20 20.53 5.3 6.4 1.38 1.73 0.265 -1.301 

81 1 9 54· 66.00 24 15.20 20.53 5.3 b.4 1•44 t. 73 0.265 -1.076 

81 1 10 o4 66.00 2:4 15.20 zo. e)3 5.3 6.4 2 .to 1. 73 0.265 1. 411 

81 1 11 54 ob.OO 24 15.20 20.53 5.3 6.4 2.10 1. 73 0.2.65 1. 411 



• 

I DENT SPAN BEAM SPAN S T'RANDS ECCE 1\aTR ICIlY DESIGN **CAMBER STAT IS TICS** 
NMbR NMBR TYPE LGFH (NMBR} ENU MIDDLE FPCI/FPC ACTLe MEAN STD. T-VAL 

( FT) (INCHES) (KSI) DEV. 
81 1 12 54 66.00 24 15.20 20. 53 !:>.3 6.4 2.10 1.73 0.205 1. 411 
81 1 13 54 66.00 24 15.20 20.53 5.3 6.4 1.80 1.73 0.265 0.281 
81 1 14 t.4 66.00 24 15.20 20.53 t..3 6.4 1·80 1 •. 73 0.265 0.281 
81 1 15 54 66.00 24 15.20 20.53 5.3 6.4 1.92 t. 73 0.265 0.733 
81 l 16 54 66.00 24 15.20 20.53 5.3 6.4 1.80 1. 73 0.265 0.2~1 

81 3 1 54 66.00 
.. 

24 15.20 20.53 5.3 6.4 t.ao 1. 73 0.265 0.281 
81 3 1 54 6o.OO 24 15.20 20.53 !:>.3 oe4 1.80 1· 73 0 .26!> Oe28l 
81 3 ~ 54 66.00 24 15.20 20.~ ·5.3 6.4 1.38 1. 73 0.265 -1.301 c.. 

81 3 3 54 66.00 24 ~~.20 20.53 5.3 c.4- 2.22 1.73 0.265 la863 
81 3 4 54 66.00 24 15.20 20.53 5.3 6.4 1.68 1.73 0.265 -o. 171 
81 3 5 54 66.00 24 15.20 20. td 5.3 6.4 t.9B t. 73 o.2e5 0.959 
81 3 6 54 66.00 24- 15.20 20.53 5.3 6.4 1.44 t. 73 0.265 -1.076 
81 3 7 54 66.00 24 15.20 20.53 5.3 6·4 le62 1. 73 0.265 -0.397 
81 3 8 54 66.00 24 15.20 20.53 5.3 6.4 1.56 •• 73 0 .2.65 -O.t23 
81 3 9 54 oo.oo 24 1!:>.20 2:0.56 5.3 6.4 le68 1.73 Oe2b~ -0.171 
81 3 10 54 66.00 24 15.20 20.53 5.3 6.4 1.38 •• 73 0.265 -1.302 
81 3 11 54 66.00 24 15.20 20.53 t..3 6.4 la68 le73 Oe26~ -0.171 
81 3 12 54 66.00 24 15.20 20. f'J3 5.3 o.4 1.62 t. 73 0.265 -0.398 
81 3 13 54 66.00 2.4 15.20 20.b3 5 • .3 6.4 1.26 la73 0 e265 -1• 753 

)> 81 3 14 54 66.00 24 15.20 20.53 5.3 6.4 t.32 1.73 0.265 -1.528 
I 81 3 15 54 66.00 24 1!>.20 20.~ 5.3 6.4 le38 1.73 0.26~ -1.302 
w 81 3 16 54 66.(;0 24 15.2C 20.53 5.3 6.4 1.50 1. 73 0.265 -0.850 ....... 

82 1 1 54 66.00 24 15.20 20.53 5·3 6.4 t.ao J .47 0.182 1.818 
82 1 2 54 66.00 24 15.20 20.53 5.3 6.4 1.68 t.47 o.ta2 1.156 

82 1 3 ::>4 66.00 24 15.20 20.5:.1 5.3 6.4 1.50 1.47 0.182 o.t6o 
82 1 4 54 66.00 24 J5.2C 20.53 5.3 6.4 1.44 1.47 0.182 --0.166 
82 l 5 54 66.00 24 15.20 20.53 5.3 6.4 1.14 le47 0.182 -1.817 
82 t 6 54 66.00 24 15.20 20.53 5.3 6.4 1.50 1.47 0.182 0.165 
82 1 7 54 bb.OO 24 15.20 20. 53t 5e3 :be4 1.56 1·47 0.182 Oe49o 
82 1 8 54 66.00 24 15.20 zo. 53 5.3 6.4 1.38 t. 47 0 .t82 -0.495 
82 1 9 54 66.00 24 15.20 20.53 5.3 6e4 1.62 1.47 0.182 Oe825 
82 1 10 54 66.00 24 15.20 20. !:\3 5.3 6.4 1.38 1.47 0.182 -0.495 
82: l 1 1 54 66.00 24 15.20 20. ::a ~.3- 6.4- 1.56 t.47 0·182 Oe49b 

82 t 12 54 66.00 24 15.20 20.53 5.3 6.4 1.56 1.47 0.182 0.496 
82 1 13 54 66.00 24 15.20 20.53 5.3 6.4 1.44 l .47 0.182 -0.166 

82 1 14 54 66.00 24 15.20 20.53 5.3 6.4 1.32 t.47 0.182 -0.826 
82 l 15 54 6o.OO 24 15•20 20.t-3 5.3 o.4 1.26 1 .47 0.182 -1.150 
82 1 16 54 66.00 24 15.20 20.53 5.3 6.4 1.32 t.47 o.ts2 ..;,;.0.826 

82 3 1 54 66.00 24 15.20 20.53 5.3 6.4 le68 1.47 0.182 1.156 

82 3 2 54 66.00 24- 15.20 20.53 S.3 6.4 1.38 1. 47 0.182 -0.495 
82 3 3 54 6(>.00 24 15.20 20. ta 5.3 6.4 1.74 1.47 0.182 le487 

82 3 4 54 66.00 24 15 .zo 20 • .53 !':->.3 6.4 1.62 t. 47 0.182 0.8-26 

82 3 b 54 oo.oo 24- 15.~0 20. 5.3 t. • .3 6.4 1.26 1.47 o.t e2 -1.157 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC llY DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBR) E::NO MlOOLE FPCl.IFPC ACTL. MEAN STD. T-VAL 

(FT) ( lNCHES) (KSI) OEV. 
62 3 6 54 66.00 24 15.2.0 20.53 ::>.3 6.4 1.38 1.47 0.182 -0 •• 96 
82 3 7 54 66.00 24 15.20 20.53 5.3 6.4 1.32 1.47 0.182 -0.826 
82 3 8 54 66.00 24 15.20 20•53 5.3 6.4 1.38 1.47 0•182 -0.4-95 
82 3 9 54 66.00 24 15.20 20.53 5.3 6.4 1.68 1.47 0.182 1.156 
82 3 10 54 66.00 2.4 15.20 20.53 5.3 6.4 1.56 le47 Oal82 0.496 
82 3 1 1 54 6(>.00 24 15.20 20.53 5.3 6·4 1.08 1. 47 0.182 -2.147 
82 3 12 54 b-6.00 24 15.20 20. !l3 5.3 6.4 le68 1.4·7 Oe182 lel56 
82 3 13 54 66.00 24 15 .. 20 20. 5.3 5:.3 6.4 1.20 1 .47 0.182 -1.487 
82 3 14 54 66 .. 00 24 15.20 20.53 5.3 6.4 le62 1.47 0.182 0.826 
82 3 to 54 66.00 24 15e2C 20.53 5.3 6.4 1.38 1. 47 0.182 -0 .. 495 
82 3 16 54 66.00 24 15.20 20.53 !>.3 6.4 le62 l. 47 0.182 0.826 

83 5 1 54 66.00 32 11.91 18.3"7 4.2. s.o 1.26 0.94 (i .4 36 o. 743 
83 5 2 54 66.00 32 11.91 18.:;,.7 4.2 !>eO 1.02 0.94 0.4~ 0.193 
83 5 3 54 66.00 32 11.91 18.'37 4.2 5.0 t.02 0.94 0.436 0.193 
83 5 4 54 66.00 32 11.91 18.31 4-.2 5.0 0.18 0.94 Oe436 -1.734 
83 5 5 54 6tu 00 32 11.91 18.37 4.2 5.0 1.20 0.94 0.436 0.606 

:t=- 84 1 1 54 65.00 16 15.53 15. t3 0.30 0.36 0.142 -0.422 I 
w 84 1 2 54 65.00 16 15.53 15.53 0.42 0.36 0.142 0.422 
(X) 

84 1 3 54 65.00 16 15.!>3 15.53 o.3o o.3o o.t42 -0.4~2 
84 1 4 54 65.00 16 15.53 15.53 0.42 0.36 0.142 0.422 
84 4 1 54 65.00 16 lb.t>3 15.!::3 0.24- 0. 36 0.142 -0.845 
84 4 2 54 65.00 16 15.53 15. ~\3 0.36 0.36 0.142 o.oot 
84 4 :s t)4 6~.00 16 15.53 lb. t.3 0.18 0.36 0.142 -1.268 
84 4 4 54 65.00 16 15.53 15.53 0.36 0.36 o.t42 0.001 
84 1 1 54 65.00 to 15.53 ·~ .. tl3 

0.24 0 • .36 0.142 -0.845 
84 1 2 54 65.00 16 15.53 15.53 0.78 0.36 0.142 2.958 
84- .I 3 e,4 65.00 16 15.5;:,- 15.53 0.48 Oe36 0.142 o.s4o 
84 1 4 54 65.00 16 15.53 15.53 0.24 0.36 0.142 -0.845 
84 4 1 54 65.00 16 15.5::> 15.53 0.36 0.36 0.142 -0.001 
84 4 2 54 65.00 16 15.53 15.53 0.48 0.36 0.142 0.845 
84 4 3 !:>4 65.00 16 15.53 15.53 .0.30 Oe36 Oel42 ..... 0.422 
84 4 4 54 65.00 lo 15.53 15.53 0.30 0.36 0.142 .;...0.424 

8~ 10 1 54 60e00 26 15.50 20.12 4.0 5.0 0.84 le04 o.t38 -1.477 
85 10 2 54 60.00 2.6 15.50 20.12 4.0 5.0 le02 1.04 o .138 -o .t73 
85 10 3 $4 60.00 26 15.50 20· 12 4.0 5.0 1.02 1.04 0.138 -o.t75 
85 to 4 54 60.00 26 15.50 20.12 4.0 5.0 t .14 1. 04 0.138 0.695 
85 10 5 54 60.00 26 15.50 20.12 4.0 s.o 1.20 •• 04 o.t38 1.130 



I DENT SPAN BEAM SPAN STRANDS E.CCE~'TRICI TY DESIGN **CAMBER STAl ISTICS** 

NMBR NMBR TYPE LGTH tNMBR) END MIDDLE FPCI/FPC ACTL. MEAN s-ro. T-VAL 

tFT) (INCHES) (KSJ) DEV. 

86 1 1 54 55.00 12 19.53 19.53 4.0 5.0 0.42 0.35 0.202 0.346 

86 1 6 54 55.00 12 19.53 19.53 4.0 s.o 0.54 o.35 (J .2 02 0.940 

86 2 1 54 55.00 12 19.53 19.53 4-.0 5.0 0.30 Oe35 0.202 -0.247 

86 2 6 54 55.00 12 19.53 19.53 4.0 s.o 0.30 ().35 o•2o2 -0.247 
86 5 1 54 55.00 12 19.53 19.53 4.0 s.o 0.54 0.35 0.202 0.939 

86 5 6 54 55.00 12 19.53 19.53 4.0 s.o o.oo 0.35 0.202 -1.730 

87 1 1 54 50.00 12 19.20 22.53 4.0 5.0 Oe60 0.68 0.150 -0.550 

87 l 6 54 50.00 12 19.20 22. ~\3 4.0 5.0 0.42 0.66 0 .t 50 -1.747 

87 3 1 54 so. 00 12 19 •. 20 22.-53 £leO 5.0 0.78 0.68 Oel!>O o.o49 
87 3 2 54 50.00 12 19e2C 2.2. ~:3 4.0 5.0 0.54 o.o& o.tso -0.949 

87 3 3 54 50.00 12 19.20 22 .. 53 4.0 5.0 0.72 0.68 0.150 0.250 

87 3 4 ~4 t>O.OO 12 19.20 22.53 4.0 s.o 0.84 0.68 0. t 50 1.049 

87 3 5 54 ~o.oo 12 19.2.0 22. :rl 4.0 5.0 0.84 o.bB o.tso 1.049 

87 3 6 54 50.00 12 19.20 22.53 4.0 s.o 0.72 0.68 0 .I 50 0.250 

88 1 1 54 40.00 10 20.73 zo. 73 4.0 s.o 0.66 o.t.!> o.24t 0.448 

)> 86 1 2 54 40.00 10 20.73 2.0. 73 4-.0 5.0 0.72 o. 5~· 0.241 0.696 

I 88 1 3 54 40.00 10 20.73 20.73 4.0 5.0 0.48 0.55 0.241 -0.299 
w 88 1 4 54 4o.uo 10 20.73 20.73 4.0 t>.O 0.48 0.55 0.241 -0.29Q 
\0 

88 1 t) 54 40.00 10 20.73 20 • "T.3 4.0 s.o o • .-2 0.55 0.241 -0.547 

88 3 J 54 40 .. 00 10 20.73 20.73 4.0 s.o 0.12 0.55 0.241 -1.790 

88 3 2 tl4 40.00 10 20.73 20.73 4.0 s.o 1.02 0.55 0.241 t.939 

88 3 3 54 40.00 10 20.-73 20. -{3 4.0 s.o 0.66 o. 55 0.241 0.448 

88 3 4 54 40.00 10 20.73 20.73 4.0 :,.o 0.36 o .. ss Oe241 -0.796 

88 3 5 54 40.00 10 20.73 20.73 4.0 s.o 0.60 0.55 0.241 o.t99 

89 I I 54 40.00 10 20e73 20.73 4.0 5e0 0.30 o.46 o.234 -0.668 

89 1 2 54 40.00 10 20.73 20.73 4.0 5.0 0.42 0 .. 46 0.234- -0.154 

89 1 3 54 40.00 10 20.73 20 •. 73 4-.0 s.o 1.02 0.46 0.234 2.414 

89 1 4 54 40.00 10 20.73 20.73 4.0 s.o o.42 0.46 0.234 -o.t54 

89 1 5 54 40.00 10 20.73 20.73 4.0 5.0 0.24 Oe4b o.234 -o.925 

89 3 1 54 40.00 10 20.73 20.73 4.0 s.o 0.30 0.4-6 G.234 -0.668 

89 3 2 54 40.00 10 20.73 20.73 4.0 s.o 0 .. 54 0.46 0.234 0.359 

89 3 3 54 40.00 10 20.73 20 .. "73 4.0 5.0 o.c.o Oe4b 0.234 o.o17 
89 3 4- 54 40.00 10 20.73 2.0. 73 4.0 5.0 o.•a O.lf.b 0.234 0.103 

89 3 5 54 40.00 10 20.73 20.73 4.0 s.o 0.24 0.46 0.234 -0.925 

90 I l 54 40.00 10 20.73 20.73 4e0 s.o 0.36 o.35 o.tts 0.052 

90 1 2 54 40.00 10 20.72 ;;.·o. 73 4.0 5.0 0.36 0.35 0.115 0.052 

90 1 3 54 40.00 10 20.73 20.73 4.0 5.0 0.54 0.35 o.11~ 1. 621 



!DENT SPAN BEAM SPAN STRANDS ECCENTRIC I 1Y DESIGN **CAMBER STAT lS TICS** 
NMBR NMBR TYPE LGlH (NMBR) END MIDDLE FPCl/FPC ACTLe MEAN STD. T-VAL 

(FTJ (INCHES} (KSI) DEV. 
90 1 4 54- 40.00 10 20.73 20.73 4.0 s.o 0.30 0.35 0.115 -0.470 
90 I 5 54 40.00 10 20.73 20.-13 4.0 s.o 0.36 o. 35< 0.115 0.052 
90 3 1 54 40.00 10 20.73 20.73 4.0 5 •• o 0.24 0.35 0.115 -0.995 
90 3 2 54 40.00 10 20.73 20.73 4.0 s.o 0.42 0~35 o.t 1s 0.576 
90 3 3 54 40. o-o 10 20.73 20.73 4.0 t>.O 0.42 0.35 0.11~ 0.576 
90 3 4 54 40.00 10 20.73 20.73 4.0 5.0 0.42 0.35 0.115 o.57o 
90 3 5 54 40.00 10 20.73 20. 7.3 4.0 5.0 o.t2 0-.35 0.115 -2.040 

91 1 1 54 40.00 10 20.73 20.73 4.0 s.o 0.42 0.40 0.170 0.141 
91 1 2 54 40.00 10 20.7s 20.73 4.0 5.0 0.54 0.40 o.t7o 0.84b 
91 1 3 54 40.00 10 20.73 20.73 4.0 5.0 0.66 0.40 0.170 t. 551 
91 t 4 54 40.00 10 20.73 20.73 4.0 s.o 0•18 0.40 0.170 -1.270 
91 1 5 54 40.00 10 20.73 2.0. 73 4.0 5.0 0.54 0.40 O. I 70 0.846 
91 3 1. 54 40.00 10 20.7~ 20. 7.3 4.0 5.0 o.3o 0.40 0.170 -0.212 
91 3 2 54 40.00 10 20.73 20.73 4.0 s.o 0.42 0.40 o.t 70 0.141 
91 3 3 54 40.00 10 20.7.3 20.73 4.0 s.o o.ta o.4G 0.170 -1.269 
91 3 4 54 40.00 10 20.73 20.73 4.0 s.o 0.48 0 .. 40 0.170 0.494 
91 3 5 54 40.00 10 20.73 20.73 4.0 !.>.0 Oelti 0.40 0.170 -1.270 

)> 
I 

_.::. 
92 1 1 54 40. co 12 lY.!:.:~ 19.53 4.0 5.0 0.36 0.33 0.032 1. 054 0 
92 1 2 54 40.00 12 19.53- 19.53 4.0 s.o 0.30 0.33 0.032 -0.843 
92 1 3 54 40.00 12 19.53 19. ~3 4.0 s.o 0.30 o. 33 0.032 -0.843 
92 1 4 54 40.00 12 19.53 19.~ 4.0 5.0 Oe36 0.33 0.032 1.054 
92 1 ~ 54 40.00 12 19.53 19.53 4.0 5.0 0.30 0.33 0.032 -0.843 

.,J 

92 3 1 !>4 40.00 12 19.5.3 19.53 4e0 s.o 0.3b o.33 o .o32 1.054 
92 3 2 54 40.00 12 19.53 19.53 4.0 5.0 0.30 0.33 0.032 -0.84.3 
92 3 3 54 40.00 12 19.53 19.03 4.0 s.o 0.36 o.3:,j, o.o..12 1.054 
92 3 4 54 40.08 12 19.53 19.53 4.0 s.o 0.30 0.33 0.032 -o. 843 

93 2 1 c 88.00 40 5.99 11· 99 tJ.S 6.8 2a52 2.67 0.498 :.:.o.293 

93 2 2 c 88.00 40 5.99 11. qq 5.5 6.8 2.82 2.67 0.498 0.310 
93 2 3 c 88.00 40 5.99 11.99 5.5 o.s 2.:>.8 2.67 o •. 498 -o. 172 
93 2 4 c 88.00 40 5.99 11. 9<) 5.5 6.8 2.52 2.67 o .4 98 -o. 293 
9.3 2 5 c 88.00 40 5.99 tt.w 5.5 6.8 2.28 2.67 0.498 -0.775 
93 2 6 c 88.00 40 5.99 11. g) 5.5 6.8 2.04 2. 67 0.498 -1.257 
93 2 7 c 8t>.OO 40 5.99 11.99 5.5 baS 3e:54 2.67 0.498 1.7~ 

93 2 1 c 88.00 40 5.99 11.99 5.5 6.8 2.64 .2.67 0.498 -0.052 
93 2 2 c aa.oo 40 5.99 11.99 5.5 ·6.8 2.52 2.67 0.4-98 --0.293 
93 2 3 c 88.00 40 5.99 11.99 5.5 o.8 2.70 2.67 0.498 0.069 
93 2 4 c 88.00 40 5.99 tt.w s.t>· 6e:8 2.82 2e67 Oe4Y8 0.310 
93 2: 5 c 88.00 40 :.:~.99 11. 9q 5.5 6.8 2.64 2. 67 0.498 -0.05? 
93 2 6 c 88.00 40 5.99 11. ~6 5.!:;. 6.8 1.92 2.67 0.498 -1.498 



,..., ·•··· -..--... -~--~.,_.,.,-, .... -

I DENT SPAN BEAM SPAN STRANDS ECCENTRIC llY DESIGN **CAMBER STATISTICS** 

NMBR NMBR TYPE LGTH (NMBR) END MlODlE FPCI/FPC ACTL. MEAN STD. T-VAL 
CFT) (INCHES) (KSt) ocv. 

93 2 7 c ss.oo 40 5.99 11.99 5.5 6.8 3.78 2.67 0.498 2.238 

94 2 1 c 85.00 34 12.60 16.97 5.7 6.8 3.36 4.07 0.595 -1.188 

94 2 2 c 85.00 34 12 .60' 16.97 5.7 6.8 3.54 4.07 o.~95 -o.aa5 
94 2 3 c 85.00 34 12.60 16.97 ~ 

6.8 3.54 4.07 0.595 -0.885 

94 2 4 c 85.00 34 t2.oO ~o.w &.8 4.14 4.07 o.s95 o.12~ 

94 2 5 c 85.00 34 12.60 16.97 5.7 6.8 3.60 4.07 0.595 --0.785 

94 2 0 c 85.00 34 12.60 lbe97 5.7 6.8 4.32 4•07 0.595 0.425 

94 2 7 c 85.00 34 12.60 16.97 5.7 6.8 4.68 4.07 0.595 1.029 

94 3 1 c 85.00 34 12.60 16.97 5.7 6.8 3.06 4.07 0.595 --1.691 

94 3 2 c 85.00 34 l2et:>O 16.97 5.7 6.8 4.56 4.07 0.595 0.828 

94- 3 .3 c 85.00 34 12.b0 16· <n 5.7 6.8 4.92 4.07 0.595 1.432 

94 3 4 c 85.00 34 12.60 16.97 5.7 6.8 4.62 4.07 0.595 0.928 

94 3 5 c 85.00 34 12.60 16.97 :>.7 6.8 4e56 4.0-, 0.595 0 .. 828 

94 3 6 c 85.00 34 12.6C 16.97 5.7 6.8 3.60 4.07 0.595 -0.785 

94 3 7 c as.oo 34 12.60 16.97 5.7 6.8 4.44 4.07 Oe595 0.626 

::r> 95 3 l c 85.00 34 12.60 16. c:n 5.7 6.8 3.48 4.20 0 • 6 75 -1 • 061 

I 95 3 2 c 85.00 34 12.60 16.97 5.7 6.8 3.90 4.20 0.675 -0.438 

-l=:=o 95 3 3 c 85.00 34 12.60 16.W b.7 6.8 4.74 4.20 0.675 0.807 
~ 

95 3 4 c 85.00 34 12.60 16.97 5.7 o.s 3.42 4.20 0 • b 7:., -1 • 1 so 
95 3 5 c 85.00 34 12.60 16.97 5.7 6.8 4.38 4.20 0.675 0.273 

95 3 b c 85.00 34 12.60 16.97 5.7 6.8 3.30 4.20 OebTh -1.328 

95 3 7 c 85.00 34 12.60 16.97 5.7 6.8 4.20 4.20 0.675 0.006 

95 2 1 c 8tie00 34 12.60 16• 97 5.7 6.8 3el2 4.20 O.b75 -1.595 

95 2 2 c 85.00 34 12.60 16. gr 5.7 6.8 4.44 4.20 0.675 o.362 

95 2 3 c St>.OO 34 t2.oO l6e97 5.7 6.8 3.96 4.20 Oe675 -0.349 

95 2 4 c 85.00 34 J2.oC 16.W 5.7 6.8 4.92 4.20 0.675 1.074 

95 2 5 c 85.00 34 12.60 16.97 5.7 6.8 •• 86 4eZO o.o7~ o.-985 

95 2 6 c ss.oo 34 12.60 16.97 5.7 6.8 4.92 4.20 0.675 t.074 

95 2 7 c 85.00 34 12.60 16. <:n 5.7 6.8 5.10 4e20 0.675 1-.341 

96 2 1 c 85.00 30 6.69 J 3. 09 5.0 6.1 le86 2.00 0.172 -0.827 

96 2 2 c 85.00 30 6.69 13.09 s.o bel le62 2.00 0.172 -2.219 

96 2 3 c 85.00 30 6.69 13. C9 s.o 6.1 1.86 2e00 o .t 72 -o. 827 

96 2 4 c 85.00 30 be69 13.09 5.0 6.1 2.04 2 .• 00 () ···72 0.218 

96 2 5 c 85.00 30 6.69 13.09 5.0 6.1 t.so 2.00 o.l72 -1.175 

96 2 0 c 85.00 30 o.69 13.09 s.o 6.1 2e28 2.00 0.172 1.610 

96 2 7 c 85.00 30 6.69 13.09 5.0 6.1 t.98 2•oo o.t72 -0.131 

96 2 8 c 85.00 30 6.69 13.09 s.o bel 1.92 2.00 0.172 -0.479 

96 3 1 c 85.00 30 6.69 13.09 ~.o t). 1 1.98 2.00 0.172 -0.131 

96 3 2 c 85.00 30 6e69 13.09 5.0 6.1 1.98 2.00 o • t 72 -o. 1 31 



I DENT SPAN BEAM SPAN STRANDS E.CCE NTR I C 11Y DESIGN **CAMBER STAT IS TICS** 
NMBR t\IMbR TVPt LGTH (NMHR} END MIDDLE FPC.l/FPC ACTL. MEAN STO. T-VAL 

(FT) ( INCHES) {KSI) OEV. 
96 3 3 c ss.oo 30 6.69 13.00 5.0 6.1 2.16 2.00 o.t72 0.914 
96 3 4 c 85.00 30 6.69 13.00 s.o 6.1 1 .. 92 2.00 0.172 -0.479 
96 3 5 c Bt>. 00 30 6.69 13. (9 5.0 o.t 2·1b z.oo o.l72 0.914 
96 3 6 c 85.00 30 6.69 13. rR s.o 6.1 2.16 2.00 o.t n 0.914 
96 3 7 c 85.00 30 6.69 13.09 ~.o 6.1 2.16 2.00 0.172 0.914 
96 3 8 c 65.00 30 6.69 13.09 5.0 6.1 2.16 2.00 0.172 0.914 

97 1 1 c ss.oo 32 &.84 12.84 5.3 6.4 2.46 2:.34 0.292 0.411 
97 1 2 c 85.00 32 6.64 12. f4 5.3 6.4 1.96 2.34 0.292 -1.233 
97 1 3 c 85.:00 32 6.84 12. 84- 5.3 6.4 2..22 2.34 0.292 -0.411 
97 1 4 c 85.00 32 6.84 12. EA 5.3 6.4 2.52 2. 34 0.292 0.617 
97 1 5 c 85.00 32 6.84 12.84 5.3 6.4 2.76 2.34 0.292 1.439 
97 I 6 c 85.00 32 6.84 12.84 5.3 6.4 2.46 2.34 0.292 0.411 

97 1 7 c 85.00 32 6.84 12.84 5.·3 o.4 1e98 2e34 Oe292. -1.233 

98 2 1 c 85.00 38 5 .. 93 12.52 5.4 6.2 2.16 2.12 0.278 0.144 
98 2 2 c 85.0-0 38 5.93 12.52 5.4 6.2. 2.40 2.12 o.278 1.006 
98 2 3 c 85.00 38 5.93 12. ~ 5.4 6.2 2.16 2.12 0.278 0.143 

:l> 98 2 4 c 85.00 38 5.9~ 12 .. ~:2 5.4 6.2 2.46 2.12 0.278 1.221 
I 
~ 98 2 5 c 80..00 38 5.93• 12. t~ 5.4. 6.2 2 .t 0 2. 12 0.278 -o. o·11· 
N 98 3 1 c 8b.OO 38 5.9.3 12. te 5.4 o.2 1.44 2.12 0.278 -2.443 

98 3 2 c 85.00 38 5.93 12.!:.2 5.4 6.2 2.16 2. 12 0.278 0.144 
98 3 3 c 85.00 38 5.93 12. te. 5.4 6.2 leBo 2.12 0.278 -0.934 

98 3 4 c ss.oo 38 5.93 12 •· 52 5.4 6.2 2.26 2.12 0.278 Oa575 
98 3 5 c 85.00 "38 5.93 12. te t>.4 be2 2.10 2al2 0.:276 -0.072 
98 4 1 c 85.00 38 5.93 12. !'2 5.4 6.2 1.92 2.12 0.278 -0.719 
98 4 2 c 85.00 38 5.93 12. !:l2 5.4 6.2 2.22 2.12 0.278 0.3!>9 

98 4 3 c 85.00 38 5.93 12.£2 5.4 6.2 1.86 2.12 0.278 -0.934 

98 4 4 c 85.00 38 5-e93 12.52 5.4 6.2 2.58 2.12 0.278 t.b52 

98 4 5 c 85.00 38 5.93 12. t2 5.4 6.2 2.10 2.12 0.278 -0.072 

99 3 1 c Bti.OO 30 b.69 13.09 :t>.O 6.2 1.98 2.06 0.220 -0.364 

99 3 2 c 85.00 30 6.69 13.09 5.0 6.2 2.46 2.06 0.220 1.817 

99 3 3 c 85.00 30 6.69 13.09 s.o (> •. 2 1.86 2.0() 0.220 -0.908 

99 3 4 c 85.00 30 6.69 13. (~ s.o 6.2 1.98 2.06 0.220 -0.363 

99 3 5 c 8ba00 30 oa69 13.09 :;.o 6.2 2.16 2.06 Oe220 0.454 
99 3 6 c 85.00 30 6.69 13.09 ~.o 6.2 1.92 2.06 0.220 -0.636 

100 14 1 c 81.25 0 7.49 13. o:J 1.98 2.19 0.606 -0.341 
100 14 2 c 81.25 0 7.49 13. C9 2.16 2.19 0.60b -0.044 

100 14 3 c 8le2S 0 7.4<;:; 13.09 2.52 2.19 Oe606 o.t>~o 



I DENT SPAN BEAM SPAN STRANDS ECCE NTR lC I lY DESIGN **CAMBER STAl ISTICS** 

NMBR NMBR TYPE LGTti (NMdR) END Mll.JOLE FPCI /FPC ACfL. MEAN S"JO. T-VAL 

{FT) (INCHES) (KSI) OEV. 

100 14 4 c 81.2!:> 0 7.49 13.~ 2.04 2.19 0.606 -0.242 

tOO 14 5 c 81.25 0 7.49 13. \R 2.16 2.19 0.606 -0.044 

100 14 6 c 61.25 0 7.49 13.09 2.64 2.19 o.ooo 0.748 

100 14 7 c 81. 2.5 0 7.4<} 13.09 1.44 2 • 19 0 .bOo -1.233 

100. 15 1 c 81.25 0 7.49 13.09 1.74 2.19 0.606 -0.738 

100 15 2 c 81.25 0 7.49 13. C9 2.52 2.19 0.606 0.550 

100 t:=, 3 c 81.25 0 7.44 13.09 1.08 2.19 o.ooo -1 ... 827 

100 15 4 c 81.25 0 '7.49 13.09 3.66 2.19 0.606 2.433 

100 15 5 c 81.25 0 .7 •. 49 13.09 2.to 2.19 0.606 -0.143 

100 15 6 c 81.25 0 7.49 13.09 2.34 2. 19 0.606 0.253 

100 15 7 c 81.2:5 0 7.49 13. 0'1 2.22 2.14 o.oc6 0.055 

100 16 1 c 81.25 0 7.49 13. 09 2.28 2.19 0.606 0.154 

100 16 2 c 81.25 0 7.49 13.09 2.22 2.19 Oe60o o.oss 
100 16 3 ·C 81.25 0 7.49 13. OY 2.52 2. 19 0.606 0.5::.0 

100 16 4 c 81.25 0 7.4Y 13.09 2.46 2.19 o.ooo 0.40.1 

100 16 5 c 81.25 0 7.49 13.09 2 .. 10 2. 19 0.606 -0.143 

100 16 6 c 81.25 0 7.49 13.09 2.52 ~. 19 0 .bOb 0.550 

100 16 7 c 81.25 0 7.49 13.09 0.24 2.19 0.606 -3.215 

100 17 2 c ble25 0 7.49 13.09 2.10 2..19 0.606 -0.143 

)> 100 17 3 c 81.25 0 7.49 13. CR 2.88 2ti 19 0.606 1.14!:-1 

I 100 17 4 c 81.25 0 7.49 13.09 2·52 2.19 0.606 o.t>so 
-t==a 100 17 5 c 81.25 0 7.4Q 13.09 2.52 2 .• 19 0.606 0.550 
w 

100 17 6 c 81.25 0 -7.49 1.3.09 2.04 2.19 0.606 -0.242 

100 17 7 c 81.25 0 7.49 13.09 2.04 2.19 0.606 -0.242 

l 01 3 1 c 81.23 30 7e09 13.09 2.76 2e9l 0.801 -0.192 

101 3 2 c 81.23 30 7.09 13.09 3.12 2.91 o.aot 0.257 

101 3 3 c 81.23 30 7e09 13·00 3.12 2.91 0.801 0.257 

1 OJ 3 4 c 81.23 30 7.09 13.09 3.42 2.91 0.801 0.631. 

101 3 5 c 81.23 30 7.09 13.09 3.30 2.91 o.ao1 0.482 

1 OJ 3 6 c 81.23 30 7.09 13.09 3.12 2.91 0.801 0.257 

101 3 7 c 81.23 30 7.09 13.09 2.04 2.91 o.aot -1.091 

101 4 1 c 81.23 30 7.09 13.00 1.98 2.91 0.801 -t. 166 

101 4 2 c 81.23 30 7.09 13.09 2.70 2:.91 0.801 ..... o.268 

101 4 3 c 81.23 30 7.09 13.09 2.64 2.91 0.801 -0.34-2 

101 4 4 c 81.23 30 7.09 t:S.09 2.22 2.91 o.sot -0.867 

101 4 5 c 81.23 30 7.09 13.09 2.64 2.91 0.801 -0.342 

101 4 f> c 81.23 30 7.09 13· 09 5.22 2.91 o.aot 2.878 

101 4 7 c 81.23 30 7.09 13.09 2.52 2.91 o .sot -0.492 

102 2 1 c so.oo 38 6.77 13.25 t>.5 6eb 2.22 2.25 0 .t 52 -0 • 1 96 

102 2 2 c so. 00 35 6.77 13.25 5.5 b.5 2.28 2.25 o.ts2 0.198 

102 2 ... c 80.00 38 o.77 13.25 ::;,.5 6.5 2.28 2.2~ 0 .t :>2 0.197 
oJ 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC llY DESIGN **CAMBER STAT IS T"I CS** 
NMBR NMBR TYPE LGTH CNMBR.) END MIDDLE FPCI/FPC ACTL .. MEAN STD. T-VAL 

CFT) (INCHES l (KSt) OEV. 
102. 2 4 c so.oo 38 6.7-/ 13.25 5.5 6.5 2.10 2.25 0.152 -0.984 
102 2 5 c ao.oo 38 6. 7-1 13.25 5.5 6.5 2 .2'2 2.25 0.152 -0.197 
102 2 6 c so.oo 38 6.77 13.25 5.5 6.5 2.34 2 •. 25 O.l52 0.589 
102 2 I c so. 00 38 6.77 13.25 5.5 6.5 2.40 2.25 0.152 0.983 
102 2 2 c so.oo 38 6.77 13.25 5.5 6.5 2.04 2.2ti 0.152 -1.377 
102 2 3 c 80.00 38 6.77 13.25 s.s 6.5 2.58 2.25 0.152 2.165 
102 2 4 c ao.oo 38 Oe77 13.25 5.5 6.5 2 .• 04 2.:25 0.152 -1.37"8 
102 2 5 c 80.00 38 6.77 13.25 5.5 6.5 2.22 2. 25 0 .152. -0.196 
102 2 6 c ao.oo 38 b.77 13.25 5.5 6.5 2.28 2.25 0.152 o.t97 

103 2 1 c 80.00 32 7.34 12. C4 5.6 5.9 2.64- 2.59 0.148 0.318 
103 2 2 c 80.00 32 7.34 12.84 5.6 5.9 2.94 2.59 0.148 2.342 
103 2 3 c so.oo 32 7.34 12.84 5.6 ~.9 2.64 2.59 o.t48 0.3l8 
103 2 4- c ao.oo 32 7.34 12.84 5.6 5e9 2.70 2.59 0.148 0.723 
103 2 5 c 60.00 32 7.34 12.84 5.6 5.9 2.64 2. 59 0.14-8 0.318 
103 2 6 c so.oo 32 7.34 12. £A !:>.6 5.9 2.64 2.59 0.148 0.318 
103 2 7 c 80.00 32 7.34 12.84 5.6 5.9 2.70 2.59 0.148 0.723 

103 3 1 c ao.oo 32 7.34 12.84 s.o 5·9 2.4-b 2.59 0.148 -0.898 

:;x::. 103 3 2 c so. 00 32 7.34 12.84 5.6 5.9 2.52 2.59 0.14-8 -0.492 
I 103 3 .3 c 80.00 32 7.34 12.84 5.6 5.9 2.70 2.59 0.148 0.723 
~ 
~ 1 o:::s 3 4 c 80.00 32 7.34 12.64 5.6 5.9 2.82 2e5Y 0.148 1. 533 

103 3 5 c. ao.oo 32 7.34 12. 8ft. 5.6 !:>.9 2.64 2.59 o.t48 0.319 
103 3 6 c 80.00 32 7.34 12.E4. 5.6 5.9 2.52 2.o9 0.148 -0.492 

103 3 7 c 80.00 .32 7.34 12.84 5.6 5e9 2.82 2. 59 0.148 1.534 

103 4 1 c 80.00 32 7.34 12. e4 5.6 5.9 2.64 2. 59 0.148 0.318 
103 4 2 c 80.00 32 7 .::s 4 12.84- t>.6 !:>.9 2.40 2.59 0.148 -1.301 
103 4 3 c 80.00 32 7.34 12.84 5.6 5.9 2.52 2.59 0.148 -0.492 

10:1 4 4 c ao.oo 32 7.34 12. e4 5.6 5.9 2e64- 2.59 0.14-8 Oa318 
103 4 5 c so.oo 32 7.34 12.£4 5.6 5.9 2.40 2.59 0.148 -1.301 

103 4 b c so.oo 32 7.34 12. if4 5.6 5.9 2.76 2.59 0.148 1.127 
103 4 7 c eo.oo 32 7.34 12. c'4 5.6 5.9 2.46 2.59 0.148 -0.896 

103 6 I c ao.oo 32 7.34 12.84 5.6 5.9 2.64 2•59 0.148 0.318 
103 6 2 c 80.00 32 7.34 12. El4 5.6 5.9 2.64 2. 59 0.148 0.319 

103 6 3 c so.oo 32 7.34 12· 84 5.6 5.9 2.34 2.59 o.t48 -1.706 
103 6 4 c so.oo 32 7.34 12.<?4 5.6 5.9 2.46 2.59 0.148 -0.897 
103 () 5 c ao.oo 32 7.34 12 .. t~ 5.6 5.9 2.52 2.59 0.148 -0.492 
103 6 6 c ao.oo 32 7.34 12.84 5.6 5.9 2.40 2. 59 0.148 -1.302 

103 6 7 c so.oo 32 7.34 12· 64 5.6 5.9 2e40 2.~9 0.)48 --1.301 

104 4 1 c 80.16 34 7.44 12 . • t2 6.0 6.1 3.12 2.84 0.293 0.955 

104 4 2 c 80.10. 34 7.44 12.62 o.o 6.1 2.76 2.84 0.293 -0.273 
104 4 3 c 80.16 34 -1.44 12.. 62 o.O o.l 2.34 2.84 0.293 -1. 7"06 

104 4 4 c 80.16 34 7.44 12.. 62 o.o 6.1 2.94 2.84 o.2<l3 o. 341 



t • 

tOE NT SPAN BEAM SPAN STRANDS ECCENTRIC I 1Y DESIGN **CAMBl~R STATISTICS** 

NMBR NMBR TYPE LGTH (NMBR) £NO MIDDLE:. FPCl.IFPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) (KSl J DEV. 

104 4 5 c 80.16 34 7.44 12.62 6.0 6.1 2.76 2.84 0.293 -0.273 

104 4 6 c 80.16 34 7.44 12.62. 6.0 6.1 3.12 2. 84 0.293 0.955 

105 2 1 c 80.00 32 7.34 12.84 5.6 6.9 3.12 2.53 0.335 1.763 

105 2 2 c so.oo 32 7.34 12.al- 5.6 6.9 3.06 2.53 0.335 t. 584 

105 2 3 c so.oo 32 7.34· 12.84 5.6 6.9 2.88 2e5.3 Oe::S.::S5 1.046 

105 2 4 c ao.oo 32 7.34 12.84 5.6 o.9 2.16 2.53 0.335 -1.106 

105 2 5 c so.oo 32 7.34 12.84 5.6 6.9 2.34 2.~3 0.335 -0.568 

105 2 6 c so.oo 32 7.34 12.84 s.6 6.9 2.10 2.53 0.335 -1.285 

105 2 7 c ao.oo 32 7.34 12. t4 !:>eo 6.9 2.34 2e53 0.33~ -o. t>68 

105 2 8 c 60.00 32 7.34 12. f4 5.6 6.9 2.94 2.53 0.335 1.225 

105 2 9 c so. 00 32 7.34 12. ~ 5.6 6.9 2.64 2.53 0.335 0.329 

105 3 1 c so.oo 32. 7.34 12. f4 ~.c 6.9 2.28 2.53 0.3:.15 -0.747 

105 3 2 c ao.oo 32 7.34 12.84 6.6 6.9 2.52 2.53 0.335 -0.030 

105 3 3 c so.oo 32 7.34 12 •· 84 5.6 6.9 2.28 2.53 o .335 --o. 747 

105 3 4 c so.oo 32 7.34 12. tA· 5.6 6.9 2.70 2.53 0.335 0.508 

105 3 5 c so.oo 32 7.34 12 -~ 5.6 6.9 2.70 2 .• 53 0.335 0.508 

105 3 b c eo. oo 32 7.34 12.84 5.6 6.9 2.52 2.5.3 0.335 -0.030 

::1> lOS 3 7 c e. c. oo 32 7.34 12. f4 5.6 6.9 2.28 2.53 0.335 -0.747 
I 105 3 8 c so.oo 32 7 • .34· 12.84 5.6 &.9 2.70 2.53 0.335 0.508 
~ 
(J1 105 3 9 c so.oo 32 7.34 12 • fA 5.6 o.9 1.98 2. ::>3 0.335 -1.645 

106 4 I c so.oo 34 7.44 12.62 beO 6_.0 3.06 2.62 Oa468 0.513 

106 4 2 c 80.00 34 7.44 12.62 6.0 6.0 2.82 2.82 0.468 -o.ooo 
106 4 3 (.. so.oo 34 7.44 12. tl2 6.0 o.o 2e22 ~.82 0.468 -1.283 

106 4 4 c ao.oo 34 -,. 44 12.62 6.0 6.0 3.12 2.82 0.468 0.642 

106 4 5 c so.oo 34 7.44 12.02 6e0 o.o 3.30 2.82 Oa468 t.027 

106 4 6 c ao.oo 34 7.44 12.02 6.0 6.0 3.54 2.82 0.468 1.540 

106 5 1 c so.oo 34 7a44 12.02 6.0 6•0 2.64 2•82 o.4.68 -0.385 

106 5 2 c ao.oo 34 7.44· 12. t2 6.0 6.0 2.76 2.82 0.468 -0.126 

106 5 3 c so.oo 34 7.44 12.62 6.0 6.0 3.18 2.82 0.468 0.770 

106 5 4 c ao.oo 34 7.44 12.62 6.0 6.0 2.94 2.82 0.468 0.256 

106 5 5 c . eo.oo 34 7.44 12.02 6.0 6.0 2.04 2e82 o • .-.os -1.668 

106 5 6 c 80.00 34 7.44 12.62 6.0 6.0 2.22 2. 82. 0.468 -1.283 

107 11 l c so.oo 34 7·41 12.81 beO 7.2 3.48 3.44 0.296 o.t27 

107 11 2 c so.oo 34 7.41 12.. 81 6.0 7.2 3.06 3.44 0.296 -1.294 

107 II 3 c so.oo 34 7.41 12.61 6.0 7.2 3e42 3·44 0.296 -0.076 

107 11 4 c 80.00 34 7.41 12· 81 u.o 7.2 3.30 3.44 o.29o -0.482 

107 11 5 c ao.oo 34 7.41 12.81 6.0 7.2 3.24 3.44 o.29b -0.685 

1 07' II 6 c 80.00 34 7.41 12. 81 6.0 7.2 3.30 3.44 0.296 -0.482 

107 11 7 c ao.oo 34 7.41 12. £1. 6.0 7.2 3•96 3.44 o.29b J. 751 



I DENT SPAN BEAM SPAN STRAi..tDS ECCENTRIC 1 1Y DESIG~ **CAM&EH STAT IS TICS** 
NMBR NMBR TYPE LGTH {NMHR} END MIDDLE FPCI/FPC ACTL. MEAN STOe T-VAL 

(FT) (INCHES) (KSI) DEv •. 
107 11 8 c ao.oo .34 7e4l 12. Bl 6.0 7.2 3.78 3.44 0.296 1.142 

108 5 1 c 80.00 34 7.91 12.61 6.0 7.2 3.42 3.23 ().411 0.456 
108 5 2 c 80.00 34 7.91 12.61 &.o 7.2 2.58 3e23 Oe411 -1.587 
108 5 3 c 80.00 34 7.91 12.61 6.0 7.2 3.72 3.23 0.411 1.185 
108 5 4 c ·' ao.oo 34 7.91 12.o1 o.o 7.2 3.78 3. 23 0.4 11 1·331 
108 5 5 c 80.00 34 7.91 12.61 6.0 7.2 3.18 3.23 0.411 -0.128 
108 5 6 c 80.00 34 7.91 12· 61 o.o 7.2 2.82 3.23 Oe411 -1.003 
108 5 7 c so.oo 34 7.91 12.61 6.0 7.2 3.12 3.23 0.411 -0.274 
108 5 8 c so. 00 ~4 7.91 12. bl o.o 7.2 3.2:4 3e23 Oe411 o.ota 

109 3 I c 79.61 34 7.44 12eE2. 6.0 6.1 2.94 2.87 0.264 0.265 
109 3 2 c 79.81 34 7.44 12 .o2 o.o b. 1 2.52 2.8-1 0.264 -1.326 
109 3 3 c 79.81 34 7.44 12.62 6.0 6.1 2.94 2.87 0.264 0.265 
109 3 4 c 79.81 34 7.44 12.62 6.0 6.1 2.70 2.87 0.264 -o.o« 
109 3 5 c 79.81 34 7.44 12.62 6.0 6.1 2.82 2.87 0.264 -0.189 
109 3 6 c 79.81 34 7.44 12. c-2 6.0 6.1 3.30 2.87 Oe264 1.629 

)> 
I 
~ 110 2 1 c 79.46 34 7.44 12.62 6.0 o.l 2.22 2.60 0.305 -1.245 m 

110 2 2 c 79.46 34 7.44 12. t2 6.0 6.1 2.70 2.60 0.305 0.328 
110 2 3 c 79.46 34 7.44 12.62. 6 .. 0 6.1 2.76 2.60 0.305 0.524 
110 2 4 c 79.46 34 7.44- 12.t:2. 6.0 6.1 2.94 2.60 0.305 1.114 
110 2 5 c 79.46 34 7.44 l2.f-2 t..o 6.1 2.22 2.60 0.305 -1.245 
110 2 0 c 79.46 34 7.44 l2.o2 b.O 6.1 2.76 2e60 0.305 Oe524 

111 4 1 c 77.00 32 7.84 12. E4 5.7 5.7 2.64 2.24 0.406 0.984 
111 4 2 c 77.00 32 7.b4 12.(:4 '::.>.7 5.7 2.82 2e24 Oe400 le427 
111 4 3 c 77.00 32 7.84 12. C4 5.7 5.7 3.00 2.24 0.406 1.870 
Ill 4 4 c 77.00 32 7.84 12.84 5.7 5.7 le80 2e24 0.406 -1.083 
111 4 5 c 77.00 32 7.84 12. e4 5.7 5.7 2.40 2.24 0.406 0.394 
111 4 6 c 77.00 32 7.84 12.ti4 ~-7 5.7 1.98 2.24 0.406 ..... 0.640 
111 4 7 c 77.00 32 7.84 J2. €'4 5.7 5.7 1.74 2.24 0•406 ..;.1.230 
111 4 8 c 77.00 32 7.84 l2e61f. 5.7 5.7 2.10 2.24 Oe406 -0.344 
111 4 9 c 77.00 32 7.84 12 •· £4 5.7 5.7 2.28 2.24 0.406 0.098 
Ill 4 10 c 77.00 .32 7.84 12.84- 5.7 5.7 1.86 2.24 Oe406 -0.93-5 
111 4 11 c 77.00 32 7.84 12.84 5.7 5.7 2.04 2.24 o .406 _;o. 492 

Ill 4 12 c 77.00 32 7.84 t2. 8\ 5.7 5.7 2.22 2.24- 0•406 -0.049 

112 2 1 c 75.00 32. 7.21 12 .. e2 4.8 "- -· 1 ... 38 le6i 0.253 -0.909 JeO 

112 2 2 c 75.00 32 7.21 12.62 4.8 5.6 le38 1 .ol Oe253 -0.904 

t• 



• ... 

I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I lY DESIGN **CAMBER STAT IS 1'1 CS** 
NMBR NMBR TYPE LGl'H (NMBR) END MlOO l.E FPCl/FPC ACTL. flo\EAN STD. T-VAL 

(F'T) (INCHES) (KSJ l DEV. 
112 2 3 c 75.00 32 7.21 12.82 4e8 5.6 1.38 le61 0.253 -0.909 
112 2 4 c 75.00 32 7.21 12. E2 4.8 5.6 t.44 J. 61 0.253 -0.672 
112 2 5 c 75.00 32 7.21 12ee2. 4.8 5.6 1.56 1.61 0.253 -0.198 
112 2 6 c 75.00 32 7.21 12 • E2 4.8 5.6 1.68 1.61 0.253 0.276 
112 2 1 c 75.00 32 7.21 12. e2 4.8 s.o 1.56 lebl o.253 -o. 198 
112 2 2 c 75.00 32 7.21 12. Ee 4.8 5.6 1.92 1. bl 0.253 1.225 
112 2 3 c 75.00 32 7.21 12.82 4.8 s.o 2.04 le61 0.253 leo99 
112. 2 4 c 75.00 32 7.21 12.82. 4.8 5..6 t.44 t. 61 o .253 -o. o72 
112 2 5 c 75.00 32 7.21 12.~ 4.8 5.6 1.50 1.61 0.253 -0.435 
112 2 6 c 75.00 32 7.21 12. iQ 4.8 5.6 2.04 t.bl 0.253 1.699 

113 2 1 c 75.00 30 10.29 13.09 5.4 6.5 2.22 2.02 o.tt2 1 .. 791 
113 2 ""> c 75.00 30 10.29 13.09 5.4 6.5 1.98 2.02 0.1 12 -0.357 

L.. 

113 2 3 c 75.00 .30 10.29 ·~-09 5.4 6.5 2.04 2.0~ o.tt2 0.178 
113 2 4 c 75.00 30 10.29 13.09 ~.4 6.5 2.04 2.02 0.112 0.178 
113 2 5 c 75.00 30 10.29 13.09 5.4 6.5 1.92 2.02 o.112 -o.89!:> 

113 2 6 c. 75.00 30 10.29 13.09 5.4 6.5 1.92 2.02 Oel12 -0.895 

:x::a 
I 

114 2 c 75.(}0 30 8.24 13.09 t.86 I • 90 0.165 -0.213 
~ 1 
........ 114 2 2 c 75.00 30 e.29 13. (B 1.74 1.90 0.165 -0.941 

114 2 3 c 75.00 30 8.2~ 13.09 2. to le90 0.165 1.245 

114 2 4 c 75.00 30 6.29 13. f:R 2.10 1.90 0.165 1.244 
114 2 5 c 75.00 30 8.29 1.3.09 1.92 1.90 o.t65 0.153 
114 2 6 c 75.00 30 8.29 13. C9. 1.80 1·90 0 • 1 65 -0. 5 77 

114 3 1 c 75.00 .:>0 ti•2Y l..:S. ()C:) 2..04 t.9o o.tos 0.881 
114 3 2 c 75. co 30 8.29 13.09 1.68 1.90 0.165 -1.304 
114 3 3 c 75.00 30 8.29 13.09 2.04 1.90 0.165 0.879 
114 3 4 c 75.00 30 8.29 13.00 1.74 1.90 0.165 -0.941 
114 3 5 c 75.00 30 8.29 13.09 2.04 t.9o o.1os 0.881 
114- 3 6 c 75.00 30 8.29 13. C9 1.68 le90 0.165 -1.306 

115 2 1 c 75.00 30 8.29 13.09 1.74 t .• 79 o • 1 95 --o • 2ss 

115 2 2 c 75.00 30 8.29 13.09 1.50 1.79 o.t95 -t.490 
115 2 3 c 75.00 30 8.29 13.00 1.92 1.79 0.195 0.669 

115 2 4 c 75.00 30 8.29 13.09 1.86 l. 79 0.195 0.360 

115 2 5 c 75.00 30 8.29 13a09 le62 1.79 0.195 -0.873 

115 2 6 c 75.00 30 a.29 13 .. 00 1 •. 50 le79 o.t95 -1.491 
115 3 1 c 75.00 30 8.29 l..:S. 09 1.62 la79 Oel95 -0.874 
115 3 2 c 75.00 30 8.29 13.09 1.92 1.79 o.J 95 0.669 

115 3 3 c 75.00 30 8.29 13. (}.} 1.98 1.79 0.195 o.97o 
115 3 4 c 75.00 30 5.2.'-d 13.09 2. t 0 t. 79 0. 1 9':":> 1. 593 

115 3 s c 75.00 30 8.24 1.3.09 1.92 1 • 7'-) 0 .19!:> 0.669 



I DENT SPAN BEAM SPAN STRANDS ECCENTRICITY DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBR) i:.NO MIDDLE FPCI/FPC ACTL. MEAN STD. T-VAL 

C FT) (INCHES) CKSI·) DEV. 
115 3 b c 75.00 30 8.29 13.09 la80 t.79 0.195 0.052 

116 2 1 c 75.00 26 7.40 13.40 4.5 5.2 2.34 1.90 0.237 1.860 
116 2 2 c 75.00 26 7.40 13.40 4.5 5.2 1.74 la90 0.237 -0.669 
116 2 3 c 75.00 25 7.40 13.40 4.5 5.2 2.10 1.90 0.237 0.849 
116 2 4 c 75.00 26 7.40 13.40 4.5 5.2 t.56 l .90 Oa237 -'1•428 
116 2 5 c 75.00 26 7.40 13.40 4.5 5.2 2.10 l .90 0.237 0.849 
116 2 6 c 75.00 26 7.40 13.40 4 .• 5 5.2 le92 1.90 0.237 0.090 
116 2 7 c 75.00 26 7.40 13.40 4.5 5.2 1.56 1.90 0.237 -1.427 
116 5 1 c 75.00 26 7.40 13.40 4-.5 tie2 1.62 1.90 0.237 -1.174 
116 5 2. c 75.00 26 7.40 13.40 4.5 5.2 1.98 1.90 0.237 0.344 
116 5 3 c 75.00 26 7.40 13.40 4.5 5.2 1.68 le90 0.237 -0.921 
116 5 4 c 75.00 2.6 7.40 13.40 4.5 5.2 1.86 1.90 0.237 -0.162 
116 ~ 5 c 7o.OO 26 7.40 13.40 4.5 5.2 le98 le90 Oe237 0.343 
llo 5 6 c 75.00 26 7.40 13.40 4.5 5.2 2.04 1.90 0.237 0.596 
116 5 7 c 75.00 26 7.40 13.40 4.5 5.2 2.10 1.90 0.237 0.849 

)::11 117 1 1 c 75.00 28 7.66 13.23 s.o s.o 3.06 1.78 o.sto 2.511 
I 117 I 2: c 75.00 28 7.66 13. Z3 5.0 5.0 2.22 le78 0.510 o.ao4 
~ 
(X) 117 1 3 c 75.00 28 7.66 1.3.23 s.o s.o 2.88 t. 78 0.510 2.158 

117 l 4 c 75.00 28 7.66 13.2,:) 5.0 s.o 2.16 le78 Oe510 0.746 
117 1 5 c 75.00 28 7.6b 13. £:-3 5.0 s.o 2.22 1.78 0.510 0.864 
117 3 7 c 85.00 30 6e6Y 13.09 5.0 s.o 1 .92 la78 0.510 0.275 
117 3 8 c 85.00 30 6.69 13. ().") s.o s.o 2.04 1. 78 0.510 0.511 
117 4 1 c 85.00 30 6.69 13.09 5.0 5.0 1.98 1. -,a 0.;510 0.393 
117 4 2 c 85.00 30 6.69 13.00 s.o s.o 1.86 1.78 o.sto 0.157 
117 4 3 c ss.oo 30 6.69 13.09 5.0 5.0 2.04 le78 Oa510 0.511 
117 4 4 c 85.00 30 6.69 13. C9 5.0 5.0 1.98 1.78 Oe510 0.393 
117 4 5 c 85.00 30 6.69 13.00 s.o s.o 2.40 1.78 0.5:10 1.217 
117 4 6 c 85.00 30 6.69 13.00 5.0 s.o 2.04 t. 78 o .sto o.st 1 
117 4 7 c 85.00 30 6e69 13.09 5.0 5.0 2.04 1.78 0.510 0.511 
117 4 8 c ss.oo 30 6.69 13. C9 s.o s.o 2.94 1.78 o.sto 2.276 
117 1 b (. .,5.00 28 7.66 13.23 5.0 5.0 le98 t.7tt o.sto 0.393 
117 1 7 c 75.00 28 7.66 13.23 s.o s.o 2.64 1.78 0.510 1.688 
117 2 1 c 75.00 28 7.6o 13.23 5.0 s.o 1.86 1.78 0.510 o.Js7 
117 2 2 c 75.00 26 7.66 13. :?.3 5.0 5.0 1.38 1. 78 o.sto -0.784 
117 2 3 c 75.00 28 7e6b 13• 23 ~-o s.o la38 t.7a o.5to -0.784 
117 2 4 c 75.00 28 7.66 13.23 s.c s.o 1.32 t.78 0.510 _;.0.902 
117 2 5 c 75.00 28 7e6b 13.23 5.0 s.o 1.32 t.7s o.sto -o.902 
117 2 6 c 75.00 28 7.66 13.23 s.o 5.0 t.38 t. 78 0.510 -0.784 
117 2 7 c 75.00 28 7.66 13.23 5.0 5.0 1 e50 le78 0.510 _;.0.549 
117 3 1 c 75.00 28 7.bc 13. ~>3 ~j. 0 5.0 1.62 t. 78 0 .. 510 -·0. 313 
1.17 3 2 c 75.00 28 7.66 13.23 o..o ::.:>.0 1.26 1.78 0.510 -1..019 

) .. 



1ft 

I DENT SPAN BEAM SPAN STRANDS ECCE NT RIC 1 W DESIGN **CAMBER STAT ISTlCS** 
NMBR NM8R rYPE LGTH (NMdR) END MIDDLE FPCI /FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) (KSI) DEV. 
117' 3 3 c 75.00 28 7.6o 13.23 5.0 5.0 1.02 t. 78 o.s.to -1.490 
117 3 4 c 75.00 28 7 .. 66 13 .. 23 !::>.0 5.0 0.96 1 .• 76 0.510 -1.608 
117 3 5 c. 75.00 28 7.66 13 • .2.3 5.0 s.o 1.08 t.7s o.:>1o -1.373 
117 3 6 c 75.00 28 7.66 13.23 5.0 s.o· 1.20 1.78 o.sto -l.J37 
117 3 7 c 75.00 28 7eb6 13.23 5.0 s.o 1.62 •• 78 0.510 -0.313 
117 4 1 c 75.00 28 7 .. 66 t3. ;:~3 ~ .. o 5.0 ].74 1.78 0.510 -0.078 
117 4 2 c 75.00 28 7.6b 13. 2.3 5.0 5.0 1.74 !.78 0.!>10 -0.078 
117 4 3 c 75.00 28 7.66 13.23 s.o 5.0 1.44 1. 78 0.510 -0.666 
117 4 4 c 75.00 28 7.oo. 1.3. 23 s.o 5.0 1.56 1. 78 0.510 -0.431 
117 4 5 c 75.00 28 7.6h 13. ~?3 s.o s.o 1.44 1. 78 0.510 -0.66o 
117 4 6 c 7!:>. 00 28 -l.bb 13.23 ::,.o 5.0 t.so. 1.7b. o.5to -o.431 
117 4 7 c 75.00 2R 7.66 13.23 5.0 !::>.0 t.26 1. 78 0.510 -1.019 
117 5 1 c 75.00 28 7e66 13 .. 2.3 ::,. 0 5.0 t.so 1. 78 0.510 -0.549 
117 5 2 c 75.00 28 7.6t- 13.23 ~.o s.o 1.36 1. 76 0.510 -0.784 
117 5 3 c 7'!::>. 00 28 7.bb 1.3.2:3 5.0 5.0 1.20 t.7d 0.!>10 -1.137 
117 5 4 c 75.00 28 7.66 13. ?3 5.0 s.o 1.68 1. 78 0.510 -0.196 
117 5 5 c 75.00 28 7.66 13.23 s.o 5.0 1.44 1 • 7't3 o.~to -0.666 
117 5 6 c 75.00 28 7.66 13.23 5.0 s.o 1.44 1. 78 0.510 -0.666 
117 5 7 c 7':>.00 28 7.bb 13.23 ::>.0 s.o 1·62 le 7B 0.510 -0.313 

)::o 117 6 1 c 75.00 28 7.6G 13.2'3 5.0 s.o 1.56 t. 78 0.510 -0.431 
I 117 6 2 c -,5. 00 28 7.66 13.23 o.o 5.0 1.44 le7'd 0.510 -0.666 

.,J:=. 
117 0 3 c 75.00 28 7 .. o0 13 • L3 5.0 s.o 1.44 1. 78 0.510 -0.666 

~ 
117 b 4 c 75.00 28 7.oo 13.23 ~.o 5.0 t.5o l· 78. o.sto -0.549 
117 6 5 c 75.00 28 7.66 13. 23 5.0 5.0 1.44 t .. 78 0.'!::>10 -0.660 
117 6 6 c 75.00 28 1.66 1.3.2.3 o.o s.o 1 • .3<:3 1. 78 O.SlO -o. 784 
117 6 7 c 75.00 28 7.66 13.23 5.0 ::,.o 1.14 t .78 0.510 -1.255 
117 7 1 c 75.00 28 7.66 1:>.2.3 t>.O s.o 2e70 1. 78 0.510 1.80S 
117 7 2 c 75.00 28 7.c6 13. L3 s.o s.o 2.46 t. 78 0.510 1.334 
11'7 7 3 c 75.00 28 7.66 13.23 b.O 5.0 2.28 1.78 0.510 0.981 
117 7 4 c 75.00 23 7.66 13.23 s.o 5.0 2.46 t.7B. o.sto t. 335 
117 7 5 c 75.00 2.8 7.oo 13.23 b.O ~.o 2.46 t.7'd 0.~10 1.334 
117 7 6 c 75.00 28 7.66 13.23 s.o s.o 2.40 l. 78 0.510 1.217 
117 7 7 c 75.00 28 7.66 13.23 b.O s.o 2.04 1.7ti 0.510 0.511 

118 1 1 c 75.00 30 7.89 13.09 2.22 2.45 0.327 -0.705 
118 1 2 c 75.00 30 7.89 13· 09 2 .to 2.45 0.327 -0.889 
118 1 3 c 75.00 30 7.89 13.09 2.t>2 2.45 0.327 0.214 
118 1 4- c 75.00 30 7.89 13.09 2.52 2.45 0.327 0.214 
118 1 5 c 75.00 30 7.8C) 13.{;'9 2.46 2.45 0.327 0.031 
118 1 6 c 7'5.00 30 7.89 13.09 t.at. 2.45 Oe327 -1.807 
118 6 1 c 75.00 30 7.89 13.09 2 .. 04 2.45 0.327 -1.256 
118 6 2 c 75.00 30 7.89 13· 09 2 .• 88 2.45 0.327 •• .317 
118 6 3 c 75.00 30 7.89 13.09 2.94 2. 4!..~ 0 .32.7 1..501 

llb 6 4 c 75.00 30 'leti9 13.09 2.'10 2.45 0.327 0.766 



I DENT SPAN BEAM SPAN STRANDS ECCE.f'.!TRIC I TY DESIGN **CAMBER 5TATISllCS** 
NMBR NMbR TYPE LGTH {NMBR) eND MIDDU: FPCI /FPC ACTL. MEAN sro. l-VAL 

(FT) CINCHES} (KSI) OEVe 
116 6 5 c 75.00 30 7.89 1..:). 09 2.58 2. 4b 0.327 0.398 
118 6 6 c 75 .. 00 30 7.89 13.09 2..52 2.4~ 0.327 0.214 

119 6 1 c 75.00 32 7.35 12.34 5.o 5.6 ~.70 2.39 0.321 O.Yo7 
119 6 2 c 75.00 32 7.35 12. ::'4- 5.6 5.6 2.76 2.39 0.321 1.154 
119 6 3 c 75.00 32 7.35 12.34 5·6 5.6 2•46 2.39 0.321 0.218 
119 6 4 c 75.00 32 7.35 12. 34 5.6 5.6 2.16 2.39 0.321 -0.717 
119 6 5 c 75.00 32 7.3!:> 12.~ s.6 5.6 2.34- 2.34 0.321 -0.1!:>6 
119 6 6 c 75.00 32 7.35 12. ::...~ 5.6 5.6 1.92 2 .. 39 0.321 -1.466 

120 1 1 c 75.00 30 7.89 13.09 5.4 5.4 3.42 2.15 t.046 1.216 
120 1 b c 75.00 30 -7.69 1::1.09 b,.4 5.4 11.20 2. 15 le046 -0.906 
120 2 1 c 75.00 30 7.89 l3.W t..4 5.4 2.76 2.15 1.046 0.565 
120 2 b c 75.00 .30 7.69 13.09 5.4 5.4 1.20 2. 15 1.046 -0.906 
120 3 1 c 75.00 30 7.89 13.00 5.4 5.4 3.36 2.15 1.046 1.159 
120 3 6 c 75.00 30 7.89 13.00 5.4 5.4 1.14 2. 15 1.046 -0.964 
120 4 1 c 7t>.OO 30 7.t::s9 13.(9 5.4 5.4 3.24 2. lt> t.04o 1.044 

)> 
120 4 6 c 75.00 30 7.89 13.09 5.4 5.4 leOA 2.15 1.046 -1.021 

I 120 5 1 c 7b.OO 30 7.b9 13.09 t>.4 !:>.4 2.82 2. 1!::> la04t:> Oe642 
(.TJ 120 5 b c 75.00 30 -7.69 1.3. {:9 s .. 4 5.4 1.26 2.15 1.046 -0.849 
a 

121 1 l c. 70.00 30 9.4'1 13. (.'& 4.0 5.0 le98 •• 69 0.264 1. 112 
121 1 2 c 70.00 30 '9.49 13.09 4.0 5.0 2.10 t. 69 0.264 1.56!:> 

121 1 3 c 70.00 .30 9e49 13·fH q..o ::..o 1.74 1.69 0.264 0.204 
121 1 4 c 70.00 30 9.49 13.09 4.0 5.0 1.50 1.69 0.264 -0.703 
121 1 0 c 70.00 30 9.49 13.09 4.0 s.o 1.56 t.o9 o.264 -0.470 
121 5 1 c 70.00 30 9.49 13.09 4.0 5.0 1.50 t.o9 0.264 -0.703 
121 5 2 c 70.00 30 9.49 13.00 4.0 s.o 1.32 1.69 0.264 -1.384 
121 5 3 c 70.00 30 9.49 13. 09 4.0 5.0 1.44 1. 69 0.264 -0.930 
121 ~ 4 c 70.00 30 9.49 13.09 4.0 s.o }.98 le69 0.264- t. 112 

121 5 5 c 70.00 30 9.49 13.09 4.0 5.0 1.74 1.69 0.264 o.2o4 

122 1 1 c 70.00 30 9er49 1.3. w 4.0 5.0 0.36 1.10 0.493 -1.511 
122 1 2 c 70.00 30 9.49 13.09 4.0 5.0 1.14 1. 10 0.493 o-.07.3 
122 1 3 c 70.00 30 9.49 13· 09 4.0 5.0 1·38 I • 10 0.493 0.560 
122 1 4 c 70.00 30 9.49 13.09 4.0 s.o 0.90 1.10 0.493 -0.414 
122 1 5 c 70.00 30 9,.49 1.3.09 4 •. o 5.0 ).56 1.10 0.493 0.926 
122 5 1 c 70.00 30 9.49 13.09 4.0 s.o 0.24 1.10 0 • 4 93 - 1 • 754 

122 5 2 c 70.00 30 9.4~ 13. <H 4.0 s.o le32 t.to 0.493 0.439 
122 5 3 c 70.00 30 9.49 13.(}<1 4.0 s.o t.so I • 1 C1 0.493 •• 4 t 3 

122 k. 4 c 70.00 30 9.49 l3eW 4 .• o 5.0 1.26 1.10 0 .49.:.1 0.317 
;:;I 

.. 



' .. 

I DENT SPAN BEAM SPAN STRANDS ECCEI"~IRICI lY OESIGN **CAMbER STATISTICS** 
NMBR Nf.1bR TYPE LGlH ( N~lBR) END MIDDLE. FPCI/FPC ACfL• MEAN STD. T-VAL 

(FT) (INCHES) ( KSI) DE:V. 
122 5 5 c 70.00 30 9.49 13.09 4.0 s.o t.os lalO 0.493 -0.049 

123 1 1 c 69.70 26 8.32 13.40 4.8 5.8 le26 2. 89 ****~ -0.120 
123 1 2 c 69.70 26 6.32' 13.40 4.8 5.8 1.38 2.89 ***** -0.111 
123 1 3 c 69.70 26 e • .J.L-. 13. LJ.O 4.8 5.8 1.62 2.89 ***** -0.093 
123 1 4 c 69.70 26 8.32 13.40 4.8 5.8 1.26 2.89 ***** -0.120 
123 1 5 c 69.70 26 8.32 13.40 4.6 5.8 1.20 2.R9 ***** -0.124 
123 1 6 c 69.70 26 8.32 13.40 4.8 5.8 1.26 2.89 ***** -:-0.120 
123 1 7 c 69.70 ~). ~ 8.32 13.40 4.8 :;;.s la32 2.8{) ***** -0.115 ..... o 
123 2 1 c 69.70 26 8 • .:S2 13.40 4.8 t>.d le44 2.89 ***** -0.106 
123 2 ~ c 69. -,o 2b 5.32. 13 .. 40 4.6 5.8 la02 2 . • &9 ***** -o. 13-, 
123 2 3 c 69.70 26 8.32 13.40 4.8 5.8 1.32 2.8~) ***** -0.115 
123 

,, 4 c 69.70 2o 8.32 13.40 4.8 ~.8 1.38 2.69 ***** -0.111 c.. 

123 2 5 c o9.10 26 ba32 13.40 4~5 s.s 1.14 2e89 ***** -0.128 
123 2 6 c 6":1. ·ro 26 8.32 13. 4(} 4.8 5.8 1.26 2.89 ***** -0.120 
123 2 7 c 69.70 26 8.32 13.40 4.8 5.8 1.20 2.89 ***** -0.124-
123 3 1 c 69. 7·o 26 8:.32 13.40 4.8 5.8 1.20 2.89 ***** -0.124 
123 3 2 c· 69. 7'0 26 8.32 13.40 4.8 :>.8 le26 2.89 ***** -0.120 

)::o 123 3 3 c 69.70 26 8.32 13.40 4.8 5.8 1.50 2.89 *** ** -o. 102 
I 123 3 4 c 69.70 26 8.32 13.40 4.8 S.8 1.38 2e8'l ***** -0.111 

(J1 
123 ..l ~ c 69.70 26 6.3 2. t.:.--s. 40 4.6 !:>.H 1.14 2.69 ***** -0.128 __, 
12;,j 3 6 c b9. 70 26 8.32 13.40 4.8 5.8 1.20 2.89 ***** -0.124 
123 3 7 c 69.70 2o 8.32 13.40 4.8 5.8 1.14 2.89 ***** -o. 12s 
123 4 1 c 6~.70 26 8.32 13.40 4.8 5.8 o.<:-~6 2.89 ***** -0.141 
123 4 2 c 69.70 26 8.32 J3.4(J 4.8 ~::.. 8 t.o& 2.89 ***** -0.133 
123 4 3 c 69. ·10 26 a • .:;z 13.40 4.8 5.8 1.02 2.89 ***** -o. t3-, 
123 4 4 c 69.70 26 8.32 13.40 4.8 5.8 1.08 2 .• 89 ***** -0.13.3 
123 4 5 c 69.70 26 8.32 1.3. 40 4.6 s.a 1.08 2.89 ***** -0.133 
123 4 6 c 69.70 26 8.32 13.40 4.8 5.8 0.96 2.89 ***** -o. 141 
123 4 7 c 69. 70 26 8.32 13• 40 4.8 s.a le38 2.8g ***** -o. 111 
123 5 1 c 69.70 26 8.3£:' 13.40 4.8 5.8 1.26 2.69 ***** -0.120 
123 5 2 c 69. ·ro 26 8.32 13.40. 4.8 5.8 1.32 2.89 ***** -0.115 
123 5 3 c 69.70 26 e.32 13.40 4.8 5.8 1.44 2.89 ***** -0.106 
123 5 4 c 69.70 26 8.3~ 13.40 4.8 5.8 1.14 2.89 ***** --o. 12a 
123 5 5 c 69.70 26 8.3? 13.40 4.8 5.8 1.08 2.89 ***** -0.133 
123 5 6 c 6~.70 2.6 8.32. 13.40 4.8 s.a 1.20 2.89 ***** -0.124 
123 5 7 c 69.70 26 8.32 1.5.40 4.8 :s.8 1.14 2.89 ***** -0.128 
123 6 2 c 70.00 26 8.32 13.40 4.8 5.8 le20 2.89 ***** -0.124 
123 6 I c 70.00 26 8.32 13.40 4.8 5.8 1.50 2.89 ***** -o. 102 

123 6 3 c 70.00 26 8.32 13.40 4.8 s.s 1.26 2.89 ***** -0.120 
123 6 4 c 70.00 26 8.32 13.40 4.8 5.8 1 •• 38 2.89 ***** -0.111 

123 6 0. c 70.00 26 8.32: 13a40 4.8 s.s 1.38 2.89 ***** -0.111 
123 6 6 c 70.00 2b e • 2> ;_~ 13.40 4.& 5.& 1.32 2.69 ***** -0. 115 

123 6 7 c 70.00 26 8.32 13.40 4.8 s.a 1.32 2 •. &9 ***** -0.115 



I DENT SPAN 6E..AM SPAN STRANDS ECCENTRIC llY DESIGN **CAMUER STATISTICS** 
NMBR NMbR TYPE LGTH (NMSR) ENO MIDDLE FPCI/FPC ACTLa MEAN StD. T-VAL 

(FT) (INCHES) (KSl) DEV. 
123 7 1 c 70.00 26 8.32 13.40 4.8 5.8 1.44 2.89 ***** -0.106 
123 7 2 c 70.00 26 8.32 13.40 4.8 5.8 1.44- 2. 89 ***** -0.106 
123 7 3 c 70.00 26 {1.,32. 13.40 4.8 be8 **** 2.89 ***** a.247 
123 7 4 c 70.00 26 8.32 13.40 4.6 5.8 1.44 2•8(} ***** _;0.106 
123 7 5 c 70.00 26 8.32 13.40 4.8 5.8 le38 2.89 ***** -0.111 
123 7 6 c 70.CO 26 8.32 13.40 4.8 5.8 1.38 2.&9 ****~ -o. 111 
123 7 7' c 70.00 26 8.32 13.40 4.8 5.8 1.20 2•89 ***** -0.124 
123 8 1 c 70.00 26 8.32. 13. 4-0 4.8 5.8 1..20 2. 89 ***** .;....0.124 
123 8 2 c 70.00 26 8.32 13.40 4.8 5.8 1 .. 02 2.89 ***** -0.137 
123 8 3 c 70.00 26 &.32 13 .. 40 4.8 5.5 1.26 2.89 ***** -0.120 
123 8 4 c 70.u0 2.b tle32 13.40 4.8 5.a 1.26 2.89 ***** -0.120 
123 8 5 c 70.00 26 8.32 13.40 4.8 5.8 leOti 2.89 ***** -0.133 
123 8 6 c 70.00 26 8.32 13.40 4.8 ~.8 1.08 2.89 ***** -0.133 
123 8 7 c 70.00 26 8.32. 13.40 4.8 5.8 t.2b 2.89 ***** -0.120 
12:-> 9 1 c 70.00 .26 8.32 13.40 4.8 5.<3 t.32 2.89 ***** -0.115 
123 9 2 c 70.00 26 8.32 13.40 4.8 5.8 1.62 2.89 ***** ..;...0.093 

12.3 9 3 c 70.00 26 a.~£.: 13.40 4.8 5.8 0.96 2.89 ***** -0.141 
123 9 4 c 70.00 26 8.32 13.40 4.8 5.8 1.32 2.89 ***** -0.115 
123 9 5 c 70.00 26 8.32 13.40 4.8 5.8 1.14 2e89 ***** -0.1.28 
123 9 6 c 70.00 26 8 ~ .. , 13.40 4.8 5.8 1.38 2.89 ***** -0.111 

)> 
. _, "-

I 123 9 7 c 70.00 26 d .. .3£. 13.40 4.8 5.8 1.38 2eb9 ****• -O.lll 
<.11 123 10 1 c 70.00 26 8.32 13.40 4eb 5.8 1.02 2.89 ***** -0.137 
N 

123 10 2 c -ro. oo i:::6 8.32 13.40 4.8 5.8 le44 2.89 ***** -0.106 
123 10 ..j c 7C.OO 26 8.32 13.40 4.8 5.8 1.44 2.89 ***** -o.too 
123 10 4 c 70.00 26 8e32: 13.40 4.8 5.d 1.50 2.89 ***** -0.102 
123 10 5 c 70.00 26 6.32 13.4() 4.6 5.8 1.02 2 .. 89 *** *'* -0.137 
123 10 0 c. 70.00 26 8.32 13.40 4.8 5.8 le44 2e89 ***** -o.toe 
123 10 7 c 70.00 26 8.32 13.40 4.8 5.8 1.14 2.89 ***** -0.128 

124 2 l c 70.00 24 b.09 13.59 4.3 !>eO 1..44 1. 0.1 Oe330 -0.215 
124 2 2 c 70.00 24 8.09 13.'3) 4.3 s.o 1.56 t. 51 0.330 o. 149 

124 2 3 c 70.00 24 8.09 13 .og 4.3' s.o 1·32 t. 51 0.330 -o.579 
124 2 4 c 70.00 24 8.09 13.59 4.3 s.o 1.14 1. 51 0.330 -1.124-
124 2 5 c 70.00 24 8.09 13-.fB 4.3 5.0 1.38 1·51 0.330 -0.397 
124 2 6 c 70.00 24 8.09 13. =g 4.3 5.0 1.26 l. 51 0.330 -0.760 
124 2 7 c 70.00 24 8.09 13.59 4-.3 s.o 1.44 I • 5-1 0.330 -0.215 
124 2 8 c 70.00 24 8.09 13 • L--9 4.3 5.0 1.50 1. 51 0.330 -0.033 
124 3 1 c 70.00 24 8.09 13. !:H' 4.3 s.o 1.;50 1.51 0.330 -0.033 
124 3 2 c 70.00 24 8.09 13. ~q 4.3 5.0 1.14 1. 51 0.330 -1• 124 
124 3 3 c 70.00 24 8.09 13. fB 4·3 s..o le38 1. 51 0.330 -0.397 
124 3 4 c 70.00 24 8.09 l3e ~B 4.3 5.0 1.62 t. 51 0.330 0.331 
124 3 5 c 70.00 2.4 8.09 13.!:..9 4.3 :>.o 1.20 1.51 o.330 -o. 942 

124 3 6 c 70.00 24 8.09 13 • EA 4.3 o.o 1.62 1. 51 0.330 c.33J 

124 3 7 c 70.00 24 8 •. 09 13. tA. 4.3 5.0 1.2b le 51 0.330 -o.7oO 

.. 



II' 

IDE NT SPAN BEAM SPAN 5TRANDS E C C E NT R I C I 1Y DESIGN **CAMBER STATISTICS** 

NMBR NMBR TYPE LGTH (NMHR) t.:ND MIDDLE FPCI/FPC ACTLe MEAN SlOe T-V AL 

(FT) (INCHES) (KSI) DEV. 

124 3 8 c 70.00 24 8.09 13. ~ 4e3 5.0 1 .2.b 1. 51 0.3:10 -(). 7t>O 

124 3 1 c 72.33 25 t~. 9~- 13.24 4.3 5.0 2.:40 1 • ~>1 0.330 ·2.b94 

124 3 2 c -, 1. 46 28 b.~t:> 13. ~4 4.3 5.0 le86 1· 51 0 .3.30 1• Ot:l8 

124 3 3 c 70.59 28 8.95 13.24 4.3 5.0 le86 1 .51 0.330 t.058 

124 3 4 c 69. -,3 ~8 Be90 13.24 4e3 s.o le92 1. 51 0.330 t. 240 

124 3 5 c 68.86 28 8.95 13.24 4.3 5.0 t.t4 1. t.l 0.330 -1.124 

124 3 6 c 67.99 28 8.95c 13· 24 4e3 s.o 2e04 I • 51 0 .. 3..30 1.603 

125 1 1 c 67.00 24 8.59 15e.5:7 4.5 5.4 1.38 1.20 0 .2.94 0.62H 

12.5 1 t:,. c 67.00 24 8.59 15. '::::..;1 4e5 5.4 Oe42 1.2u 0.294 -2.o.::>2 

125 2 1 c 67.00 24 0• 5C> 15.57 4.5 5.4 1.26 1.20 0.294 o.220 

125 2 6 c 67.00 24 6.59 15.!::·7 4.5 5.4 1.08 1.20 0.294 -0.390 

125 3 1 c 67.00 24 8 • ~. (j: 15. :,~/' 4.5 5.4 1.08 1.20 c .294 -0.390 

125 3 6 c. 0 7.00 ~4 be5Y lSe ':>7 4.:> !>.4 le32 le20 0.294 0.42!> 

125 1 1 c 67.00 24 be 59 15.57 4.5 5.4 1.50 1. 20 0.294 1.036 

125 1 0 c b7e00 2.4 e.59 15. b7 4.5 5.4 le44 1.20 0.294 0.832 

125 2 1 c 67.00 24 3.59 15.57 4.5 5.4 0.96 1.20 o.294 -0.798 

125 2 b c 67· 00 24 8eo9 15. f:i7 4.5 !>e4 1.20 1.20 0.294 0.017. 

)> 
125 3 1 c 67.00 24 8.59 15.57 4.5 5.4 t.44 le20 0.294 0.832 

I 12b 3 6 c 6 -,. 00 24 8e5Y l t> • t,7 4.5 t.-.4 1.26 1.20 0.294 o.221 

(J'1 
w 

126 3 1 c 67.00 46 7.55 11. ~:;4 5.1 6.1 t.sc 1.87 0.177 -0.4C7 

126 3 2 c 67.00 46 7.5t) 11.24 ::..t 6.1 1.92 le8"7 o.t TT 0.272 

126 3 3 c b-1. 00 46 7.55 11.2'4 5.1 6.1 1.62 1.&7 0 .t 77 -t. 4·24 

12b 3 4 c 67.00 46 7.5!::> lle£!4 t..J 6.1 1.92 1.87 0.177 0. 2"11 

126 3 5 c 67.00 46 7 ~. ~. 11 • 2'4 5.1 6.1 2.10 1. 87 0.177 1.288 . ...) ....... 

127 1 1 c 65. t>4 22 8.'.:11 13. t£ 4.1 ::,..o le74 t. 76 0.300 -o.oo7 

127 1 2 c 65.!.>4 22 8.91 13. fe 4.1 s.o 2.16 1.76 0.300 t. 334 

127 1 3 c 65.::::.4 2.2 8.91 13· E2 4.1 5.0 le62 1e76 0.300 -0.467 

127 1 4 c 65.54 22 a.qt 1.3. Ee 4.1 5.0 1.68 1.76 0.300 -0.267 

127 1 5 c 65.54 22 8.91 l3eb2 4 .. 1 5.0 le80 1.76 Oe300 0.133 

127 1 6 c 65.54 22 8.91 13. e2. 4.1 s.o 1.02 t.76 0.300 -2.468 

127 b 1 c 66.81 22 8.91 13.82 4.1 s.o 1.50 1.76 o.3oo -o.so7 

127 6 2 c 66.81 22 8.91 l3ef.~" 4.1 s.o 1.74 1 .. 76 0.300 -0.067 

127 6 3 c 6o.at 22 8.91 13· 82 4el s.o le96 1· 76 0.300 0.734 

127 6 4 c 66.81 22 8.91 13. e2 4.1 5.0 1.98 1.76 0.300 0.734 

127 6 5 c 66.81 22 8e91 13.6? 4.1 5.0 2e04 t.76 o.::soo 0.934 

127 6 6 c 66.Bl 22 8.91 13. te 4.1 5.0 1.86 1.76 0.300 o. 334 

128 1 1 c 65.00 26 9e70 13.40 4.0 s.o 1.02 0. 71 0.260 t.198 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I tv DESIGN **CAMBER STAT IS TICS** 
NMBt( NMBR TYPE. LGTH {NMBR) END MIDDLE. FPCl/FPC ACTL. Mf..AN STD. T-VAL 

(FT) CINCHES) (KSI) DEV. 
128 1 2 c 65.00 26 9.70 13.40 4.0 5.0 0.18 0.71 0.260 -2 .. 027 
128 1 3 c 65.00 26 9.70 13 .. 40 4.0 s.o 1.08 0 .. 71 0.260 1.42& 
128 1 4 c 65.00 26 9.70 13.40 4.0 5.0 0.54 o. -,1 0.260 -0.645 
128 1 5 c 65.00 26 9.70 13.40 4.0 5.0 0.54 o. 71 0.260 -0.645 
128 5 1 c 65 •. 00 26 9.70 13.40 4.0 s.o o.72 0.71 0.260 0 .. 046 
128 :, 2 c 65.00 26 9. 70 13 •. 4() 4.0 s.o 0.66 0.71 0.260 -0.184 
128 5 3 c 65.00 26 9.70 13.40· 4.0 5.0 0.90 0.71 Oa26Q 0.737 
128 5 4 c 65.00 26 9.70 13.40 4.0 5.0 0.72 0. 7.1 0.260 0.046 
128 5 ~ 

OJ c 65.00 26 9.70 13.40 4.0 5.0 0.72 0.71 0.260 0.046 

129 7 I c 65.00 22 8.91 l3.EO 4-.2 5.0 1.80 1. 73 0.253 0.266 
129 7 2 c 65.00 22 8 •. 91 13.00 4.2 5.0 1.74 1. 73 0.253 0.030 
J 29 7 2; c 65.00 22 8.91 13. ru 4.2 5.0 1.92 1. 72. 0. 2 53 0.740 
129 7 4 c 65.00 22 8.91 13.80 4-.2 s.o 1.50 l. 7"J. 0. 2!:>3 -0.917 
129 7 5 c 65.00 22 8.91 13.80 4.2 5.0 1.26 t. 73 0.253 -I .&65 
129 7 6 c 65.00 22 8.91 13. ro 4.2 5.0 la92 1.7.3 0.253 0.740 
129 7 ., c 65.00 2.2 8.91 13.00 4.2 s.o 2.04 1. 73 0.253 1. 213 
129 7 8 c 65.00 22 a.t:~J 13.00 4.2 ::..o 1.68 1.73. 0.253 -0.207 

)> 
I 

U1 
130 I 1 c 65.00 22 6.91 13 ... c2 4.1 5.0 1.80 1. 96 0 .19~ -0.822 .,::a. 
130 1 2 c 65.00 22 8.91 13.82 4.1 . 5.0 2al6 t.9o 0.193 1.037 
130 1 3 c 65.00 22 8.91 13. £-<2 4.1 s.o 1.56 1.96 0.193 -2.063 
130 1 4 c 65.00 c-2 be'.:/1 13. te 4.1 s.o 2.28 la96 0.193 1. 658 
130 1 5 c 65.00 22 8.91 1 :>. 82 4.1 5.0 2.04 1.96 0.193 0.417 
130 1 6 c 65.00 22 8eYl 13.82 4el ::,..o la98 1.96 0.193 0.108 
J 30 2 1 c 65.00 22 8.91 13.62 4.1 s.o 1.86 1.96 0.193 -0.513 
130 2 ../ 2 c 65.00 22 8.91 13. b2 4.1 5.0 1.86 1.96 Oal93 -0.512 
130 2 3 c 65.00 22 8.91 13. Ee 4.1 s.o 1.98 1.96 (i. 193 0.108 
130 2 4 c 65.00 22 8.91 13.82 4.1 5.0 2.28 1.9o 0.193 t.oss 
130 2 5 c 65.00 22 8.91 13. re 4.1 5.0 1.92 t.96 0.193 -0.202 
130 2 6 c 65.00 22 8.91 13.82 4.1 s.o 1.92 t.96 o.t93 -o.202 
130 3 1 c 65.00 22. 8.91 13.82 4.1 5.0 J. 7.4 1.96 0.193 -1.133 
130 3 2 c 65.00 22 8.91 13.<:2 4.1 !:>.0 1.86 1.96 0.19~ -0.513 
130 3 3 c 65.00 22. 8.91 13. E2 4.1 s.o 1.80 1. 96 o.t93 -0.822 
130 3 4 c 65.00 22 8-.91 13. C2 4.1 !:>.0 t.98 t.9o o.193 0.108 
130 3 5 c 65.00 22 8.91 13. fQ 4.1 s.o 1.98 1.96 0.193 0.108 
130 3 6 c 65.00 22 8.91 1.3.82 4.1 5.0 le74 1.9o 0.19.3 -1.133 
130 4 1 c 65.00 22 8.91 13 • B2' 4.1 s.o 2.28 1.96 0.193 1.656 
130 4 2 c 65.00 22 8.91 13. t£ 4-.1 5.0 1.62 la96 o.t93 --t.753 
130 4 3 c 65.00 22 e.9t t3.t-)2 4.1 s.o 1.92 1.96 0.193 -0.202 
130 4 4· c 6t>.OO 22 3.91 13.&? 4.1 s.o 2.~2 l.Y6 Oel93 2.899 
130 4 b c 6o.OO 2:2 e.9t 13. He· 4 .• 1 :5.0 1 .74 I • 9f..J 0.193 -1.133 
130 4 6 c 65.00 22 f:-.• 91 13. e2 4.1 5.0 2..04 la9t> 0.193 0.418 



I DENT SPAN BEAM SPAN STRANDS ECCEI\ffRICllY DESIGN **CAMBER STAT IS TICS** 

NMBR NMBR TYPE Lt.>fH (NMBR) END M lOD Lt:. 'FPC I /FPC ACTL. Jti\EAN STD. l-VAL 
(FT) (INCHES) (KSI) DEV. 

130 5 1 c 65.00 22 8.91 13.~ 4.1 5-.0 2.04 1.96 Oel93 0.418 

130 5 2 c 65.00 22 8.91 13. 8? 4-.1 5.0 1.92 1.96 0.193 -0.202 

130 5 3 c bb. 00 22 8.91 1.3. t'2. 4.1 !;).0 2 .. 04 1.9o o.t93 0.417 

130 5 4 c 65.00 22 8.91 13. E2 4.1 5.0 1.56 1.96 0.193 -2 .• 064 

130 5 5 c 65.00 22 8.91 13.82 4.1 5.0 le92 1.96 0.193 -0.202 

130 5 6 c 65.00 22 8.91 13. 82 4.1 5.0 2.10 1.96 0.193 0.728 

130 b 1 c 65.00 22 8.91 13.82 4.1 5.0 2.10 1 .~6 0.193 o. -128 

130 6 2 c 65.00 22 8.91 13. Ee 4el 5.0 2.04 ) • 96 0.193 0.417 

130 6 3 c 65.00 22 8.91 13. t£ 4el o..o 1.92 1.9b o.t93 -0.202 

1.30 6 4 c 65.00 22 H.91 13. b2 4.1 5.0 2.16 1 e9h 0.193 1.037 

130 6 5 c 65.00 22 8.91 13. H2 4.1 :,.o t.68 le96 0.193 -1.442 

130 6 6 c 65.00 22 3.91 13.82 4.1 5.0 2.04 1..9<.> 0.193 0.417 

130 7 t c 65.00 22 8.91 13. fi2 4.1 5.0 2.16 1.96 0.193 }.038 

130 7 ··"') c 65.00 22 6.91 13· 82 4.1 s.o le98 1.96 0.19:3 o.tOR 
L 

130 7 3 c otleOO 22 8.91 1.3. tQ. 4.1 5.0 la92 le9t> 0.193 -0.202 

130 7 4 c 65.00 22 &.91 13. e2 4.1 5.0 2.04 t. 96 0.193 0.418 

130 7 5 c 65.00 22 !3e91 1.3ee!2 4.1 s.o 2.16 le9t> 0.193 t.03ti 

130 7 6 c 65.00 22 &.91 13.t32 4.1 5.0 2.22 1.96 0.193 1.348 

130 8 1 c 65.00 22 8.91 13.~ 4.1 5.0 t.so 1.96 0.193 -o. B22 

130 8 2 c 65.00 22 8.91 13.82 4.1 5.0 2.22 1.96 0 .t 93 t. 348 

)> 130 8 ~ c ot..uo 2.2 8.91 13. tQ 4.1 5.0 1.98 t.9o 0.193 0.108 
I 

c.n 130 8 4 c 65.00 22 H.91 13.~£' 4.1 5.0 2.10 1 .96 0.193 o. 728 

c.n 130 8 5 c 65.00 12:2 8.91 13eb2 4el 5.0 1.80 1 • 9t> 0 • 1 9.:) -0.82.3 

130 8 6 c 65.00 22 8.91 13. f2 4.1 5.0 .1.92 1.96 0.193 -0.202 

130 9 1 c 65.00 22 8.~1 t.:.-i. t.:e 4.1 o..o 2.22 1.96 0.193 1.349 

130 9 2 c 65.00 2.2. &.91 13·t··e 4.1 c.: ~ t.86 1.96 0.193 -0.513 -"leU 

130 9 3 c 65.00 22 be91 13· fQ 4.1 ~.o 1.92 1.96 0.193 -0.202: 

130 9 4 c 65.00 22 8.91 13. f:'e 4.1 5-.0 2.04 le96 0 • I 9:1 0.417 

130 9 5 c bb.OO 22 8.91 15. ti:. 4·1 5.0 leSt> le96 0 .. 193 -0.513 

130 9 6 c 65.00 22 8.91 13. fQ 4.1 5.0 1.98 1.96 o. 193 ·0.107 

130 10 1 c 65.00 22. 8.91 13· €2 4.1 :::;.o le74 1.96 0.193 -1.133 

130 10 2 c 65.00 22 8.91 13.f!2 4.1 s.o 2.16 1. 96 0.193 1.038 

130 10 3 c 65.00 22 8.91 13.82 4.1 5.0 2.22 t.% 0.193 1.349 

130 JO 4 c 65.00 22 8.91 13.82 4.1 s.o le92 1.96 0 • 1 9.3 -0 • 20 2 

130 10 5 c 65.00 22 8-.91 l3.<Q 4.1 s.o 2.04 1.96 0.193 0.417 

130 10 6 c 65.00 22 8.91 13.82 4.1 s.o 2.04 1.96 o.t93 0.418 

130 ) 1 1 c 65.00 22 8.91 1:.1-. 82 4.1 s.o t.86 1.96 o.J93 -0.513 

130 11 2 c 65.00 22 8.91 13. f~ 4.1 ::,.o 2.16 1.96 0.193 la038 

130 11 3 c 65.00 22 8.91 13.b2 4.1 5.0 1.68 1.96 0.193 -1.443 

130 11 4 c 65.00 22 8.91 13.82. 4.1 s.o 1.98 1.96 Oel93 o.toa 
130, II 5 c 65.00 22 8.91 13.~ 4.1 s-.o 1.44 t.9o o.l93 -2.684 

130 11 6 c 65.00 22 8.91 13. 3? 4.1 5.0 2.10 1.96 0.193 0.726 

130 12 1 c 65.00 22 8.91 1:3· 82 4.1 s.o t.so 1.96 o.tY-5 -o.a22 

130 12 2 c 65.00 2.2 6 .. 91 13. re 4.1 s.o 1.96 1. 96 0.193 o. 1 o·r 
130 12 .3 c 65.00 c2 8,.91 13. C2 4 .. 1 ~.o t.so 1 • 9o 0.1 (~3 -O.t>13 



I DENT SPAN SEAM SPAN STRANDS ECCENTRl C I lY DESIGN **CAMBER STATISTICS** 
NMBR NMBR TYPE LGTH (NMSR) END MIDDLE FPCI/FPC ACTL. MEAN !,;lDe T-VAL 

{FT) (INCHES) (KSI) DEV. 
130 ·12 4 c 65.00 22 8.91 13.82 4.1 s.o 1.80 t.96 0.193 -0.822 
130 12 5 c 65.00 22 8.91 13. E2 4.1 5.0 2.04 1.96 0.193 0.417 
130 12 6 c 65.00 22 8.91 13 • .82 4.1 5.0 le68 t.9o Oel93 -1.44.2 

131 1 1 c 65.00 22 8.91 t3. re 4.1 5.0 2.34 1.92 0.231 1.842 
131 l 2 c 65.00 22 t5.9l 13.te 4.1 s.o 2.10 1.92 0.231 0.803 
131 1 3 c 65.00 22 8.91 13. (2 4.1 5.0 2.04 t. 92 0.231 0.542 
131 1 4 c 65.00 22 8.91 13 • .82 4.1 s.o 2.28 le92 0.231 J. 5bl 
131 1 5 c 65.00 22 8.91 13.62 4.1 s.o 1 .. 86 1.92 0.231 -0.23E 
131 1 0 c b5. 00 22 8 .. 91 13. i:-'2 4.1 5.0 1.80 1.92 0.231 -0.498 
131 2 I c 65.00 22 8.91 13. fQ 4.1 s.o 1.50 1.92 0.231 -1.799 
131 2 2 c 65.00 22 8.91 13.82 4.1 s.o 2.22 t .92 0.231 1.323 
131 2 3 c 65.00 22 a.91 13. te 4.1 s.o 2.10 1. 92 0.231 0.802 
131 2 4 c 65.00 22 8.91 13. (Q 4el t>.o 2.10 le92 0.231 0.801 
131 2 5 c 65.00 22 8.91 13. b2 4.1 5.0 1.92 1.92 0.231 0.022 
131 2 6 c o5.oo 22 8.91 13. 8:? 4.1 s.o 1.68 1.92 0.231 -1.019 
131 3 1 c 65.00 22 He91 t:.{.f2 4.1 5.0 2.16 1.92 0 .2.31 1.062 
131 3 2 c 65.00 22 8.91 13.82 4.1 s.o 1.68 le92 0.231 -1.019 

:r 131 3 3 c 65.00 22 8.91 t3.f<2 4-.1 5.0 1.62 1.92 0.231 -1.279 

U1 131 3 4 c 65.00 22 8.91 13.82 4.1 s.o le98 •• 42 0. 2..31 0.282 
0'\ 131 3 5 c 65.00 22 8.91 13. t-2 4.1 :::,.o 1 .62. 1.92 (). 2 31 -1.27£:, 

131 3 6 c 65.00 22 tie91 l..i. t:e 4.1 5.0 t.ao 1.9;:.;: 0.231 -0.239 
131 4 1 c 65.0C 22 8.91 13. re 4.1 5.() t.so 1.92: 0.231 -0.498 
131 4 2 c 65.00 22 8.91 l::S. 82 4.1 s.o 1.80 1.92 0.231 -0.49d 
131 4 3 c 65.00 22 6.91 13.t-:2 4.1 5.0 1.74 1.92 0.231 -0.759 
131 4 4 c 65.00 22 ts.91 1.3. b2 4.1 5.0 2.04 le92. 0.231 0.!:>42 
131 4 5 c 65.00 22 8.91 13.82 4.1 s.o 1.98 1.92 0.231 0.282 
131 4 6 c 6~.00 22 8.91 13. e2 4.1 !>.0 t •. -,4 1.92 0.231 -0.759 
131 5 I c 65.00 22 8.91 13. re 4.1 s.o 1.68 1.92 0.231 -1.019 
131 5 2 c 65.00 22 8.91 13.82 4.1 ~.o leBo 1.92. 0.231 -0.239 
131 5 3 c 65.00 22 8.91 13 • E2 4.1 5.0 2.04 1. 92. 0.231 0.542 
131 5 4 c 65.00 22 8.91 1.3. ti2 4.1 s.o 1.92 1.92 0.231 0.022: 
131 5 5 c 65.00 22 8.91 13.82 4.1 5.0 2.04 1.92 0.231 G.542 
131 5 6 c 65.00 22 8e91 13.82 4.1 5.0 1.38 1.92 0.231 -2:.319 
131 6 t c 65.00 22 8-.91 13.82 4.1 s.o 2.22 t.92 0.231 1. 323 
131 6 2 c 65.00 22 8.91 13.82 4el s.o le86 1.92 0.231. -0.239 
131 6 3 c 6b.OO 22 8.91 13. E2 4.1 5.0 1.98 1.92. 0.231 Oe282 
131 6 4 c 65.00 22 8.91 13.82 4·1 s.o l.t:J6 1 .92. 0.231 -0.239 
131 6 5 c os.oo ~2 8.91 13.£2 4.1 5.0 1.68 le92 0.231 -1.019 
131 6 6 c 65.00 22 8.91 13.82 4.1 5.0 J.98 1.92 Oe231 0.281 
131 7 1 c 65· 00 22 8.91 13. E2 4.1 5.0 2.16 1. 92 0.231 t. Oo2 
131 7 2 c 65.00 22 a.9I 13.- te 4.1 :>.o 1.86 le92 0·231 -0.2~9 
131 '7 j c 65.0l) 22 [', .91 13.82 4. 1 t). 0 1.86 1. 92. o •. 23J -0 .. 239 
1.31 7 4 c 65.00 22 8.91 I 3. C2 14. 1 o.o 2.16 1.92 0.231 •• 062 



I DENT SPAN BE: AM SPAN STRANDS ECCENTRIC I lY DESIGN **CAMBER STATISTICS** 
NMBR NMBR TYPt: LGTH (NMBR) END MIDDLE FPCI/FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES J (KSI} OEV. 
131 7 5 c 65.00 2.2 8.91 13. t:e 4.1 5e0 2.40 le92 0.231 2.103 
131 7 6 c 65.00 22 8.t/1 1 3. t-"2 4'.1 5.0 1.56 1.92 0.231 -1 .. 539 
131 8 ) c 6t.. 00 22 8.'::11 13.~. 4.1 5.0 1.92 1.92 o.;-231 o.o22 
131 8 2 c 65.00 22 8.91 13.82 4.1 s.o 1.92 1.92 0.231 0.022 
1.31 8 3 c 65.00 22 8.91 13.&2 4.1 s.o 2.04 1.92 0.231 0.542 
131 8 4 c 65.00 22 8.91 13.82 4.1 s.o 2. '16 1.92 0.231 1.062 
131 6 5 c 65.00 22 8.91 13· 8? ..... 5.0 1.74 t.92 0.231 -0.759 
131 8 6 c 65.00 22 8.91 13. E2 4.1 s.o 2.22 1.92 0.231 1.322 
131 9 1 c 65.00 ~2 8.91 13.82 4.1 s.o 2.40 le92 0.231 2.103 
131 9 2 c 65.00 22 8.91 13.82 4.1 s.o t.so 1.92 0.231 -1.799 
131 9 3 c 65.00 22 8.91 13. te 4.1 5.0 t.62 1 .92 0.231 -1.278 
131 9 4 c 65.00 2'' .::.. 8.91 13.82 4.1 s.o 1.74 1.92 0.231 -0.759 
131 9 5 c 65.00 22 8.91 13.~ 4.1 5.0 2.04 1.92 0.231 0.542 
131 9 6 c 65.00 22 8.91 13. (2 4.1 s.o 1.62 1.92 0.231 -1.278 
131 10 1 (. 65.00 22 a.9t 13.te 4.1 s.o 2.34 1.9.2 0.231 1.842 
131 10 2 c 65.00 22 8.91 13.~ 4.1 s.o 1.74 1.92 0.231 -0.759 
131 10 3 c 65.00 22 8.91 13.82 4.1 s.o 1.80 1 .92 0.231 -0.498 
131 10 4 c 65.00 22 8.91 13.82 4.1 5.0 1.92 1.92 0.231 0.022 
131 10 5 c 65.00 22 8e91 13. 8ii2: 4.1 5.0 1.68 1.92 Oe23l -1.019 

::ta 
131 10 6 c 65.00 22 8.91 13.82 4.1 s.o 1.80 t.92 0.231 -0.499 

I 131 11 1 c 65.00 22 6.91 1.3.82 4.1 s.o 2.40 1.92 0.231 2.102 
U1 J 31 11 2 c 65.00 22 d.91 13.te 4.1 s.o 2.04 1.92 0.231 0.542 
....... 131 11 .3 c 65.00 22 8.91 13.82 4.1 s.o 1.98 le92 Oe231 Oe282 

131 11 4- c 65.00 22 8.91 13. b2 4.1 5.0 1.62 1.92 0.231 -1.278 
131 11 5 c 65.00 22 8.91 13.te 4.1 s.o t.ao t.92 0.231 -0.498 
131 11 6 c 65.00 22 8.91 1~. e2 4.1 5.0 le80 1. C'.:J2 0.231 -0.49& 
131 12 1 c 65.00 22 ti·9l !3.82 4.1 :;.o t.ao 1.92 Oa231 -0.499 
131 12 2 c 65.00 22 8.91 13.82 4.1 s.o 1.98 1.92 0.231 0~281 

131 12 3 c 65a00 22 8.91 13.82 4.1 s.o la92 1.92 0.231 o.o22 
131 12 4 c 65.00 22 8.91 13. i-2 4.1 s.o 1.80 1.92 0.231 -0.499 
131 12 5 c 65.00 22 8·91 13.t2 ••• s.o 1.92 t .92 0.231 o.o22 
131 12 6 c 65.00 22 8.91 13.82 4.1 s.o 2.16 1e92 Oa231 1.061 

132 1 1 c 65.00 24 9a09 13. 'f:R· 4a5 s.o la26 1 .16 0.204 0.489 
132 1 2 c 65.00 24 9.09 13.59 4.5 5.0 t.02 1.16 0.204 .;;_0.685 
132 1 3 c 65.00 24 9.09 13. !:)9 4.5 s.o 1.08 1.16 0.204 -0.391 
132 1 4 c 65.00 24 9.09 13. 'f::hJ 4.5 5.0 1.26 1.16 0.204 0.4-89 
132 1 5 c 65.0() 24 9.09 13. 4f::R 4.5 5.0 1.14 1.16 o.204 -o.o9a 
132 I 6 c 65.00 24 9.09 13.5'::1 4.5 s.o 1.32 t. 16 0.204 0.782 
132 1 7 c 65.00 24 9.09 13.$1 4.5 s.o 1.08 1.16 Oa204 -o.391 
132 1 8 c 65.00 24 9.09 13.99 4.5 5.0 1.20 1.16 0.204 0.196 
132 1 9 c 65.00 24 9.09 13.59 4.5 s.o I .lf-4 lel6 0.204 1.369 
132 1 10 c 65.00 24 9.09 13. !)9 4.5 5.0 1.14 1.16 Oe204 -0.098 
132 1 1 1 c 65.00 24 9.09 13.59 4.5 5.0 1.20 t.lo 0.204 0.196 



I DENT SPAN BEAM SPAN STRAI'\IDS ECCE. NTH I C I 1Y DESIG\1 **CAMBER ST. AT IS 11 CS** 
NMBR NMBR TYPE Lblt-1 (NMBR) END MIDDL£ Ft)Cl/FPC ACT·L. MEAN STD. l"-VAL 

(FT) (INCHES) (KSI J DEV. 
132 1 12 c 65.00 24 9.09 1.3.-.59 4.5 s.o 1.44 1.16 0.204 1.369 

132 1 13 c 65.00 24 9.0Y. 13. ~ 4.5 5.0 0.90 t.lt.r 0 .2.04 -1.271 
132 I 14 c 65.00 24 9.09 13.59 .If.!:> 5.0 1·02 le-10 o.zo4 -o.os5 
132 2 1 c 65.00 24 9.09 13. tB 4.5 5.0 0.72 1.16 0.204 ...;.2..152 

132 2 2 c ()5.00 .24 9.09 13. tB 4.5 s.o 0.84 t.lo 0.204 -J.5b5 
132 2 3 c 65.00 2•4 9.09 13.59 4.5 5.0 1.56 I .16 0.204 1.956 

132 2 4 c 65.00 24 9.09 13.59 4.5 s.o 1.02 1.16 0.204 --0.685 
132 2. t> c 65.00 24 9.09 13.59 4.5 s.o leOB 1.16 0.204 --0.391 

132 2 6 c 65.00 24 9 .. 09 13. tH 4.5 s.o 1.38 1.16 0.204 t.07o 
132 2 7 c 65.00 24 g.os 12>. ~9 4.5 5.0 1.38 t.16 0.204 t. 076 

132 2 b c 6!:>. 00 24 9.09 13· =9 4e5 s.o 1.26 1. 16 0.204 0.489 

132 2 9 c 65.00 24 9.09 13.:.R 4.5 5.0 1.38 t.l6 0.204 1.076 
132 2 10 c 65.00 24 9.u9 1:.1. tB 4.5 5.0 1.08 l..lt) 0.204 -0.391 
J 3£- ~' 1 1 c 65.00 24 9.09 13. SJ 4e5 t..o 1.26 1. 1.6 0.204 0.489 
132 2 12 c 65.00 24 9.0~ 13. t9 4.5 5.0 o.9o 1 .. 1o 0.204 -0.978 
132 2 13 c 65.00 24 9.09 13. ':F) 4.5 s.o 0.90 l. 16 0.204 -1.272 

133 6 1 c 65.00 20 10.09 14.CH 4-eO 5.0 0.96 1 • 15 0 • 2 03 --o • 92 7 

)> 133 6 2 c 65.00 20 10.09 14.09 4.-0 s.o 0.96 t.l!:> 0.203 -0.928 
I 133 6 3 c 65.00 20 10.09 14. ()9 4.0 :>.o la20 t.t::. 0.203 0.253 
U1 
co 133 6 4 c 65.00 20 10.09 14.().) 4.0 s.o t.os t.l~ 0.203 -0.336 

133 0 5 c os.oo 20 10.09 14.09 4.0 ::..o 1.32 t.l~ 0.203 0.844 

133 6 b c 65.00 20 10.09 14.09 4.0 5.0 1.02. 1. 15 0.203 -0.633 

133 6 7 c 65.00 20 10.09 14.09 4.0 s.o le50 t.t~ 0.203 1.729 

134 1 1 c 65.00 24 9.26 13. ~9 t.56 1. 50 0.418 o.t44 
134 1 2. c 65.00 24 9.26 13. 9:} 1.50 1.50 0.418 -o.ooo 
134 1 3 c 65.00 24 9.26 13. ~,9 t.20 1.50 0.418 -0.718 

134 1 4 c o5.oo 24 9.26 13. fB 1.26 1.50 0.418 -0.574 

134 1 5 c 65.00 24 9.26 13.5-.:1 1.62 1. 50 0.418 0.287 

134 1 ·o c 65.00 24 9.2o 13.59 t.oa 1 .50 0.41H -1.005 

134 2 1 c 65.00 24 9 .. 26 13.59 1.50 1.50 0.418 o.ooo 
134 2 2 c 65.00 24 9.26 13. tB 1.2.0 1.50 0.418 -0.718 

134 2 3 c 65.00 24 9.26 13.!:9 1.56 1. 50 0.418 0.144 

134 2 4 c 65.00 .24 9.26 13e::R 1.38 1.50 0.418 -0.287 

134 2 5 c 65.00 24 9.26 13.59 1.56 1. 50 0.418 0.144 

134 2 6 c o5.oo 24 9.2o 13.59 1.14 1.50 0.418 -0.861 
134 1 1 c 65.00 24 9.26 13.59 le20 t.50 0.415 -0.718 

134 1 2 c 65.00 24 9.26 1.3. 59 le56 t.~o 0.418 0.144 

134 1 3 c 65.00 24 9.26 13.t.>9 le68 t. 50 0.4 18 0.431 

134 1 4 c 65.00 24 9:.2.6 13.~ 1.56 t.so 0.418 o •. t44 

134 1 ~ c 65. ()0 2" .. 9.2( 13. !:-.9 1.80 1. so 0.418 o.7IP. 

134 1 t:> c 65.00 2.4 9.C':b 1..3.~ 1.62 1 .5(} 0.418 0.287 



.. 

I DENT SPAN BEAM SPAN STRANDS ECCENTRICITY DES lGf'-1 **CAMBER STAT IS TICS** 

NMBR NMHR TYPE LGTH {NMt;R) END MIDDLE FPCl/F~C ACTL. Mt:AN stu. 1-VAL 

(FT) (INCHES l {KSl) OEV. 

134 2 1 c 6!>.00 24 9.26 13.~ 3.18 le t>O 0.418 4.020 

134 2 2 c 65.00 24 9.26 13.59 t.74 1 .50 0 .4.18 c.574 

134 2 3 c 65.00. 24 9.2b 13.~ 1.2o 1.50 0.418 -0.574 

134 2 4 c 65.00 24 9.26 t3. 59 1.02 1.50 0.418 -1.148 

134 2 5 c 65.00 24 9.26 13. E.8 1.32 1.50 0.418 -0 .. 431 

134 2 6 c 65.00 24 9.2t 13.59 1.50 1. 50 0.418 o.ooo 

135 1 1 c o5.oo 26 8.29 1 1 • t:9 2.04 2.2t> 0.187 -1.123 

135 1 2 c 65.00 26 8.2Q 11.89 2.40 2. 25 c. 187 0.803 

13!> l .3 c 65.00 26 &.29 11 .b9 2.16 2 .2t~ 0 .t 67 -0.482 

135 1 4 c. 65.00 26 8.29 11. e9 2.10 2.2~ 0.187 -0.801 

135 2 1 c 65.00 26 8.2~ II • 89 2.40 2.2!:> Oal67 0.803 

135 2 2 c 65.00 26 8.£:.9 ll.t.-'9 2.34 2. 2~> 0.187 0.480 

135 2 3 c ot.. oo 2b b.2'J ll.tf.J 2.52 2.25 0.187 le444 

135 2 4 c 65.00 26 8.29 11.89 2.04 2.25 0. 1 87 -1. 12~' 

136 3 1 c 65.00 26 9.24 13.40 1.98 2.13 o .1 73 -o. bob 

)> 136 3 2 c 65.00 26 q.24 13.40 2.22 2. 13 0 .J 73 0.521 
I 13b 3 3 c 65.00 26 9.2.4 13.40 2.28 2.13 0 .1 -,3 o.aos 

0'1 
136 3 4 c 65.00 26 9.24 13.40 2.40 2.13 0.173 1. 5t..3 

\0 
136 4 I c 65.00 26 9.24 13.40 1.96 2.13 0.173 -0.868 

136 4 ··> c 65.00 26 9.24 13.40 2.22 2.13 0.173 0.521 
L. 

13o 4 3 c 65.00 2b 9.24 13.40 1.92 2 • 13 0 • l 73 -1 • 2 1 0 

136 4 4 c 65.00 26 9.24 13.40 2.04 2.13 o .1 73 -o. 522 

137 ~ 1 c 65.00 22 8.91 15.82 4.1 ~.o o.7a 0.92 0.147 -O.Y71 

137 5 6 c . 65.00 22 8.91 15.te 4.1 5.0 0.90 0.92 0.147 -0.154 

137 6 I c 65.00 22 8.91 15.82 4·1 s.o t.oa 0.92 0.147 1.074 

137 6 6 c 65.00 22 8.91 15.52 4.1 s.o 1.20 0.92. 0.147 1.891 

137 5 1 c 65.00 22 8.91 15eti2 4.1 s.o 0.90 0 .92. 0.147 -0.153 
137 5 6 c 65.00 22 8.91 15. e2 4.1 s.o 0.90 0.92 0 • l 4 7 -0 • 1 54 

137' 6 1 c 65.00 22 8.91 15.82 4.1 ~.o o.7a 0.92 0.147 -0.971 

137 6 6 c 65.00 22 8.9·1 15.82 4.1 s.o 0.84 0.92 0.1 4-7 -0.562 

138 1 1 c 65.00 20 10.09 14.09 4-.0 s.o 1.14 0 • 85 0 • 1 <_M. 1.501 

13ti 1 2 c 65.00 20 10.09 14.09 4.0 s.o 0.96 0.85 o.t94 0.574 

138 1 3 c 65.00 20 10.09 14.09 4.0 5·0 0.72 0.85 0.194 -o.ot.-1 
138 1 4 c 65.00 20 10.09 14. C9 4.0 5.0 0.96 0.85 0.194 0.574 

138 l b c. 65.00 20 10.04 14.09 4.0 ~.o 0.66 o.st:> o.t 94 -0.972 

138 1 6 c 6t.>.OO 20 to.cq 14.09 4•0 5.0 0.90 o. bt) 0 .19'l o.Z65 

13b 1 7 c 65.00 20 10.09 14.09 4.0 5.0 0.60 o.at> 0.194 -1.280 



I DENT SPAN BEAM SPAN Sl"RANDS ECCE!\.TRIC I 1Y DESIGN **CAMfiE.R STAT. IS TICS** 
NMBR NMbR TYPE L6TH (NMBR) E:.ND MIDDLE FPCl"/FPC ACTL• MEAN STD. T-VAL 

( FT) (INCHES) CKSI) DEV. 
139 10 1 c 64.00 22 9.4!:.> 13.80 4.2 5.1 0.90 lelO 0.279 -0 .. 698 
139 10 6 c 64.00 22 9.45 13. ao 4.2 5.1 0.96 1.10 0. 2 -,..;} -0.484 
139 11 1 c 64.00 2:2 9.4t> 13.00 4.2 ~.1 1.08 1.10 o.2-f9 -o.o54 
139 11 6 c 64.00 22 9.45 13.80 4.2 s.t 1.08 1. 10 0.279 -0.053 
139 10 1 c b4e00 2.2 9.45 13.00 4.2 5al 1.14 1.10 Oe279 0.161 
139 10 6 c 64.00 22 9.4S 13. f,;{) 4.2 5.1 1.74 1.10 0.279 2.311 
139 11 1 c 64.00 22 9.45 13.00 4.2 5.1 1.02 1.10 0.279 -0.269 
139 11 6 c 64.00 22 9.45 13.BO 4.2 5.1 0.84 lelO 0.279 -0.914 

140 t 1 c 60.00 20 9.29 14 .. 08 4.0 5.0 1.32 Oab4 0 • .304 1. t>82 
140 1 6 c 60.00 20 9.29 14· 00 4.0 5.0 1 .02. 0.84 0.304 0.593 
140 2 1 c 60.00 20 9.29 14. 00. 4.0 s.o 0.60 0.84 0.304 -0.790 
140 2 6 c 60.00 20 9.29 14.06 4.0 t-,. 0 o.7s 0.84 0.304- -0.198 
140 3 1 c oo.oo 20 9 .·,o 14.00 4.0 5.0 o.s4 0.84 0.304 -u.988 - ., .... 
140 3 6 ·c 60.00 20 9.2'3" 14. 08 4.0 s.o 0.78 0.84 0.304 -0.198 
140 4 1 c 60.00 20 9.29 14.08 4.0 s.o 0.54 0.84 0.304 -0.988 
140 4 6 c 60.00 20 9.2Q 14.00 4.0 5.0 0.60 0.84 0.304 -o. 791 
140 1 1 c 60.00 20 9.29 14. Ob 4.0 5.0 0.84 0.84 0 • .304 o.ooo 

)> 140 l 6 c 60.00 20 9.29 14.08 4.0 5.0 1.50 0.84 0.304 2.174 
I 140 2 1 c 60.00 20 9.~·9 14. C'8 4-.0 5.0 0.84 0.84 0.304 -o.ooo 
m 140 2 6 c 60.00 20 Q '"0 t4.0f3. 4.0 s.o 0.48 0.84 0.304 -1.186 
0 

'.c.. .. 

140 3 1 c oo.oo 20 9.2.9 14.08 4.0 !;).0 0.78 0.84 0.304 -0.198 
140 3 6 c 60.00 20 9.2.9 14.06 4.0 5.0 1.32 0.84 G .304 l. 581 

140 4 1 c 60.00 20 9.29 14.00 4.0 5.0 o.7a 0.84 0.304 -0.198 
140 4 6 c 60.00 20 9.29 14.00, 4.0 5.0 0.72 0.84 0.304 -0.395 

141 1 2 c oo.oo 2"8 9.80 9. 00 4.0 s.o 0.60 o.74 o.t66 -0.856 
141 I 3 c 60.00 28 9.60 9 • EO 4.0 5.0 0.78 0.74 0.166 0.225 
141 1 4 c. 60.00 28 9.80 9.80 4.0 s.o o.ob o. 74 o.too -0.495 
141 4 1 c 60.00 28 9.60 9. 00 4.0 s.o 0.84 o. 74 0.166 0.585 
141 4 2 c 60.00 28 9.bO 9.00 4.0 s.o le02 0.74 0.166 le668 
141 4 3 c 60.00 28 9.80 9. 00 4.0 5.0 0.72 0.74 0.166 -0.136 
141 4 4 c 60.00 2.8 9eb0 9. eo 4.0 :;.o 0.84 0.74 o.t6o 0.:>86 
141 4 5 c t>O.OO 28 9.80 9. 00 4.0 s.o 0.48 0.74 0.166 -1.577 

142 1 1 c 60.00 2.0 9.29 14.09 Oa90 o.7a o.t 39 0.883 
142 1 2 c 60.00 20 9.29 14.09 0.78 0.78 0.139 0.020 
142 1 3 c 60.00 20 9.29 14.09 0.78 o. 78 o.t39 0.020 
142 1 4 c 60.00 20 9.29 14. C9 0.60 o. 78 0.139 -1.2.74 

142 1 5 c t:to.oo 20 9.29 14.09 0.84 0.78 0.139 0.451 
142 1 6 c 60. uo 20 9.29 14.(}9 0.90 o."Ta 0.139 o.set 
142 4 1 c oo. oo 20 9. 2~.-~ 14.09 0.60 0.;.76 0.139 -1.274 



., 

IDEN1 SPAN bEAM SPAN S l"RANDS E:::CCEl'•.'TF~ ICIlY DESIGN **CAMf3ER STAT IS TICS** 

NMBR NMBR TYPE L6lH (NMBR) f_NO MIDDLE FPC I /FPC ACTL. M£AN STD. 1"-VAL 

(FT l ( lf'>..~HES) CKSl l DEVe 

142 4 4 c 60.00 20 9e2Y 14.09 0.78 o. 78 0.139 o .. o2o 
14-2 4 5 c 60.00 20 9.2'9 14.09 0.60 0.78 0.139 -1.274 

142 4 6 c 60.00 20 9.24 14.W 0.96 0.78 o.t ~9 1.313 

142 1 1 c 60.00 20 9.29 14.09 0.78 0.78 o.-139 0.020 

142 I 2. c 60.00 20 9 .. 29 14.09 0.60 o.7a 0.139 -1.274 

142 1 3 c 60.00 20 9.29 14.09 0.78 o. 76 0.139 o.o2o 
142 1 4 c 60.00 20 9.29 14. (9 0.66 o.7e 0.139 -0.&42 

142 1 ~ c 60.00 20 9.29 14-.09 0.90 o.7B 0.139 0.883 

142 l b c 60.00 20 9.29 14-e 09 0.90 Oe7tl 0.139 o.ast 
142 4 1 c 60.00 20 9.29 14. c<.J 0.54 0.76 o •. t39 -1.706 

142 4 2 c 60.00 20 9.29 14.09 o.co o. 76 0.139 -0.844 

142 4 3 c 60 .. 00 20 9.29 14 .. (~ o.78 0. 76 0.139 0.021 

142 4 ,._ c 60.00 20 9.29 14.09 0.84 o. 78 0.139 0.450 

142 4 5 c 60.Ci0 20 9.29 14 • CB 1 .oe 0. -,8 0.139 2.175 

142 4 6 c oo.oo 20 9.29 14-.W 0.84 o. -,b 0.139 0.451 

143 1 1 c 60.00 20 9.29 14.09 4.0 s.o 0.96 1.13 0.137 -1.200 

143 1 3 c 60.00 2:0 9.29 14. (.,.\9 4.0 5.0 1·14 1 • 13 0 • 1 ::S7 o. 109 

):::a 143 1 2 c 60.00 20 9.29 14-. 09 4.0 5.0 1.02 1.13 0.137 -0.764 

I 14.::1 1 4 c 60.00 20' 9.29 14.09 4.0 s.o 1.02 t.l::> 0.137 -0.764 

~ 143 1 5 c 60.00 20 9.29 14. C9 4.{) 5.0 1.20 1.13 0.137 0.546 

143 1 b c 60.00 20 9.29 14.09 4.0 5.0 t.02 1.13 0.137 -0.764 

143 3 1 c 60.00 20 9.29 14.00 4.0 5.0 1.08 1.13 o.t37 -o.328 

143 3 2 c 60.00 2.0 9.29 14.09 4.0 t>.O ).02 1.1.3 o.t37 -0.764 

143 3 :> c 60.00 20 9.29 14.09 4-.0 s.o 1.14 t.l3 0.1 3-, 0.109 

143 3 4 c 60.00 20 9a29 14.09 4.0 s.o 1.20 1.13 o.t::rT 0.546 

143 3 5 c 60.00 20 9.29 14.04 4.0 5.0 o.9o t.13 o.t37 -1.202 

143 3 6 c 60.00 ~0 9.2Y 14-.W 4.0 5.0 t.14 1.13 o.t37 0.109 

143 1 1 c 60.00 20 9.29 14.09 4.0 5-.0 t.os 1.13 o.t37 -0.327 

1-lf.~ 1 2 c c:>o.oo 20 9.2':i 1 .... 09 .... o ;,.o 0.96 lel3 o.t.J7 -1.202 

143 1 .j c 60.00 20 9.29 14.09 4.0 5.0 t.08 1.13 0.137 -0.327 

143 1 4 c 60.00 20 9.29 14· 09 4.0 s.o 1 .14 1. 13 0.1 37 0.109 

143 1 5 c 60.00 20 9.29 14.09 4.0 s.o 1.56 1.13 0.137 3el6P. 

143 1 6 c oo.oo 20 9.2«) 14.09 4·0 5•0 le32 l • 13 Oe137 1.420 

143 3 1 c 60.00 20 9.29 14.09 4.0 s.o 1 .. 08 1.13 o.t37 -0.327 

143 3 2 c 60.00 20 9 .. 29 14. f.:FJ 4.0 s.o 1.26 •• 1.3 Oel37 0.984 

14.3 3 3 c 60.00 20 9.29 14.00 4.0 s.o t.oa 1.13 0.137 -0.328 

143 3 4 c 60.00 20 9.29 14· 09 4·0 s.o 1 .14 t .t3 o.t37 o.to9 

143 3 5 c 60.00 20 9.29 14.09 4.0 5.0 1.32 1.13 0 .. 137 1.420 

143 3 6 c oo.oo 2.0 9.2Y 14.09 4-.0 s.o t.oa 1.13 0.137 -0.327 

144 1 1 c 60.00 20 10 .o (_} 14. O.J 4 .• o 5.0 o.7H 0.67 0 .t3B -0.668 

144 1 2 c 60.00 20 10.0'1 14.00 4.0 5.0 0.96 O.t$7 0.1 :.-18 o.o39 



lDENT SPAN BEAM SPAN STRANDS ECCEI\i'TRICI lY DESIGN **CAMBER STAT IS TICS** 
NMBR NMbR TYPE L\,;TH (NMBR) END MIDDLE. Ff-IC.l/FPC ACTL. MEAN STD. T-VAL 

(FT) ( 11\i'C HE. S ) (KSl) DEV. 
144 1 3 c 60.00 20 10.09 14.0'.:1 4-.0 5.0 0.78 0.87 0.138 -0.66b 
144 1 4 c 6 0. 00 20 10.09 14.09 4.0 s.o 1.08 0 • 87. 0.1 3B 1.511 
144 1 :> c 60 •. 00 20 10.09 14. o:J 4.0 5.0 0.90 0.,87 0.1·38 0.20~ 
144 1 6 c 60.00 20 10.09 14.00 4-.0 5.0 0.90 0.87 0.138 0.203 
144 1 7 c 60.00 20 10.09 l4. 09 4.0 s.o 1.02 o.a7· o.t3& 1.075 
144 4 1 c 60.00 18 10.20 14.20 4.0 5.0 0.96 0.87 0.138 0.639 
144 4 2 c 60.00 18 10.20: 14.20 4.0 s.o t.os 0.87 0.138 1.511 
144 4 3 c 60.00 18 10.20 14.20 4.0 5.0 0.84 0.87 0.138 -0.232 
144 4 4 c 60.00 18 10.20 14.£:0 4.0 s.o 0.72 o.s7 o.t3a -t.t04 
144 4 5 c 60.00 18 10.2 0 t4.C:'O 4 .• o 5.0 o.qo 0.87 0.138 0.203 
144 4 6 c 60.00 18 10.2.0 14. C:'O 4.0 !:>eO 0.72 o.s7 o.t3s -J.t04 
14~ 4 7 c 60.00 18 10.20 14 • c:U 4.0 5.0 o.A4 0.87 0.138 -0.232 
144 4 8 c 60.00 18 10.20 14.20 4~0 s.o Oe60 0.87 0.138 -1.97':> 

145 1 1 c 60.00 18 9.31 14.20 4.0 5.0 1.20 1.07 0.264 0.49~ 

145 1 2 c 60.00 18 9.31 14.20 4.0 ~.o 1.32 1.07 0.264 0.94-/ 
145 1 3 c 60.00 18 9.31 14 .. 2{) 4.0 5.0 1.26 1.07 0.264 0.719 
145 1 4 c 60.00 18 9.31 14.20 4.0 s.o t .. oa le07 o.2M 0.038 

)> 145 1 ·s c 60.00 18 9.31 14 • C:"' 4.0 5.0 0.96 1.07 0.264 -0.417 
I 145 1 b c 60.00 18 9.31 14. e:-o 4.0 :,.o 0.60 1.07 Oe264 -1.780 
0\ 
N 

146 1 1 c 60.00 2'0 9.29 14.06 4.0 s.o t.02 J.oo 0.197 0.102 
146 1 2 c 60.00 20 9.29 14. ()o 4.0 !>eO le38 1.00 0.197 le92b 
146 1 3 c 60.00 20 9.29 14.(;8 4.0 5.0 1.26 t.oo 0.197 1.319 
146 1 4 c oo.oo 20 9.29 14.08 4.0 5.0 le14 1.oo 0.197 0.710 
146 I 5 c 60.00 20 9.29 14.08 4.0 5.0 0.90 1 .oo 0.197 -0.507 
146 l 6 c oo.oo 20 9.29 14.08 4.0 s.o 1.02 1 • 00 Oel97 0.102 
146 2 1 c 60.00 20 9.29 14.00 4.0 s.o 0.72 1. 00 0.197 -1.421 
14-o 2 2 c 60.00 20 9.29 14-.00 4-eO t>.O 0.84 t.oo Oel97 -0.812. 
146 2 3 c 60.00 20 9.29 14 .oo 4.0 5.0 1.08 t.oo 0.197 0.406 
146 2 4 c oo.oo 20 9.29 14. re 4.0 s.o 1.02 leOO 0.197 0.102 
146 2 5 c 60.00 20 9.29 14. 00 4.0 5.0 0.84 1. 00 0.197 -0.812 
146 2 6 c 60.00 20 9.2.9 14.08 4.0 s.o 0.78 t.oo 0.197 -1.116 

147 13 1 c 60.00 20 9.69 14.07 4.0 5.0 1.44 1 .. 73 0.2.47 -1.183 
l!J7 13 2. c 60. 00 20 9.69 14. {)7 4.0 5•0 le38 1. 7.3 0 .2'47" ........ 426 
147 13 3 c 60.00 20 9.69 14.07 4.0 s.o 1.86 1. 73 0.247 0.516 
147 13 4 c. 60.00 20 9e69 14. 07" 4.0 s.o 2.04 le 73 Oe247 1.244 
147 13 5 c 60.00 20 9-.69 14. 07 4.0 5.0 1.56 1. 73 0.247 -0.698 
147 13 6 c 60.00 20 9e69 14.07 4.0 s.o 1.98 t. 73 0.241 1.001 
147 13 7 c 60.00 20 9.69 14 • C7 4.0 5.0 1.86 1. 7:....:.. 0.247 o.5lu 
147 1.3 8 c 60.00 20 9.69 14.07 4.0 5.0 1.74 1.73 0.247 0.03-0 



• 

I DENT SPAN 6EAM SPAN STRANDS E:.CCENTRICI TY i)E.S IGN **CAMHt~R STAT IS TICS** 

NMtiR NMt:3R TYPE LGTH (NMSR) END MIDDt£ FPCI/FPC ACTL. ME. AN STD. l-VAL 

( FT) (INCHES) (KSI) DEV. 

148 2 1 c 60.08 24 9.42 9.42 4.6 5.9 le38 t.o& o.zob 1.460 

148 2 ~ c 60.04 2_4 9.4.2 9. 42 4.o S.9 0.90 1 • Of< 0.208 -0.843 

148 2 3 c 60.01 24 9e42 9.42 4.6 5.9 1·38 t.oe 0.208 1.460 

148 2 4 c 59. 97" 24 9.4£:. 9.42· 4.6 5.9 0.96 t. 08 0.208 -0.555 

148 2 5 c 59.93 24 9.42 9.42 4.6 . 5.9 Oe90 1.06 0.208 -0.843 

148 2 6 c 59.89 24 9.42· 9.42 4.6 5.4 0.90 1.03 0.208 -0.843 

148 2 7 c 59.85 24 9.42 9.42 4.6 5.9 0.96 1.06 0.208 -0.55!,; 

148 19 1 c 60.00 24 9.42 9. 42 4.6 5.9 1.50 l.GE.; 0.208 2.035 

148 19 2 c 60.00 24 9.42 9.42 4.6 5e9 t.oa t. 08 0.206 0.021 

148 19 3 c oo.oo 24 9.42 9 .. 42 4.6 5.9 0.84 1. 02 0.208 -1. 131 

148 19 4 c 60.00 24 9.42 9. 41'42 4.6 t-.9 0.96 t.oe 0.208 -0.55:> 

148 19 ,:.:: c 60.00 24 9.4 2 9. 42 4.6 5.9 1.02 t.Ob 0.2 OE, -C.267 
.J. 

148 19 b c 60.00 24 9.42 9. 42 4.6 5.9 1.14 le08 0.208 0.308 

148 19 -, c 60.00 24 9.42 q. 42 4.6 S.9 1.14 le 08 0.208 1) • .508 

149 1 1 c 60.00 28 9.80 13.23 4.0 5.0 0.90 0.76 0.260 0.539 

149 1 2 c 60.00 28 9.eu 13.23 4.0 s.o 0.84 0. 7t) 0.260 0.308 

149 1 3 c 60.00 28 9.80 13. 2.3 4.0 5.0 0.96 o.76 0.260 0.770 

)> 149 1 4 c 60.00 28 9.80 13. ~3 4.0 s.o 0.84 0.76 0.260 0.308 

I 149 l 5 c 60.00 2.3 9.t:SO 13.23 4.0 s.o Oe84 o. 76 0.260 0.308 
m 149 1 6 c oo.oo 28 9.80 13 • Z3 4.0 ~J;e 0 0.90 0. 76 (I .260 o.s.39 
w 

149 3 1 c 60.00 28 9.80 13·Z::S 4.0 s.o 0.96 o.7o 0.260 0.770 

149 3 2 c 60.00 28 9.80 13.23 4.0 5.0 0.60 0.76 0.260 -0.616 

149 3 3 c 60.00 28 9a80 13. 2.3 4.0 s.o 0.54 0.76 0.260 -0.847 

14<;; 3 4 c 60.00 2d 9.80 13· C-:3 4.0 ~.o 0.4-2 0.76 0.260 -1. 309 

149 3 5 c 60.00 28 9.80 13.23 4.0 :;,.o 1.20 Oe76 Oe260 leb93 

149 3 6 c 60.00 28 9.80 13.2.3 4.0 5.0 0.84 o. 76 0.260 0.308 

149 1 1 c 60.00 28 9.80 13· 23 4.0 5.0 0.90 o.7t> 0.260 0.539 

149 1 2 c 60.00 28 o.J.&o 13.23 4.0 5.0 1.02 o.7o 0.260 1.001 

149 1 3 c oo.oo 28 9eb0 13.23- 4e0 5.0 Oe66 o.7o 0.260 -0.385 

149 1 4 c 60.00 2'8 9.80 13· 23 4.0 s.o 0.84 o. 76 va2b0 0.303 

149 I 5 c 60.00 28 9.80 13.23 4.0 s.o 0.60 0.76 0.260 -0.615 

149 I 6 c 60.00 2.8 9.80 13.23 4.0 s.o 0.60 0.76 0 .2b0 -0.616 

149 3 1 c 60.00 28 9.80 t.:s. 23 4.0 5.0 0.90 0.76 0.260 o.:,39 

149 3 2 c 60.00 28 9.80 1 :>. 23 4.0 5.0 0.36 0.7£ 0.260 -1.539 

149 3 3 c 60.00 28 9.80 13.23 4.0 s.o Oe30 0.76 0.260 -1.770 

149 3 4 c 60.00 28 9.80 13.23 4.0 5.0 o .. 96 0.76 0.260 c.770 

149 3 :, c 60.00 28 9'a80 13.23 4.0 5•0 o.ta 0.76 0.260 -2.232 

149 3 6 c 60.00 28 9.80 13.23 4.0 5.0 1.08 o.7o o.260 1.232 

150 1 3 c 60.00 18 9.76 14.18 4.0 s..o 1.26 1.35 (le293 -o. 292 

150 1 4 c 60•00 IS 9. 7"6 14 .. 18 4.0 s.o 1.6£' I • 3~;. 0.2'93 0.936 

150 1 5 c 60.00 18 9.76 14. 18 4.0 5.0 1 .6B 1. 35 o.2Y3 1.141 



I DENT SPAN BEAM SPAN STRANDS E CCE.NTR IC I 1Y DESIGN **CAMBER STAT IS TICS** 
NMBR NMbR lYPi:: LGTH (NM8R) t:ND M I DD U::::. FPCl/FPC ACTLe MEAN STD. T-VAL 

(FT) (INCHES) (KSI) DEV. 
150 1 b c 60.00 18 9.7c 14. 18 4.0 s.o 1.74 1.35 0.293 1.345 
150 1 7 c 60.00 18 9.76 14. 18 4-.o s.o 1.44 1. 35 0.293 0.322 
150 8 1 c 60.00 18 9.76 14-. 18 4-.o s.o t.50 1.35 0.2.93 0.526 
150 8 2 c 60.00 18 9.76 14. 18 4.0 s.o 1.26 1.35 0.293 _;0.292 
150 8 3 c 60.00 18 9.76 14. 18 4.0 ::,.o le20 •• .35 0.293 -o .49·7 
150 8 4 c 60.00 18 9.76 14. 18 4.0 5.0 0.96 t. 35 0.293 -1.316 
150 8 5 c oo.oo 18 9e7o 14• 18 4.0 5.0 le56 1.35 0.293 0.731 
150 8 6 c 60.00 18 9.76 14. 18 4.0 5.0 1.20 1. 35 0.293 -0.497 
150 8 7 c 60.00 18 9a7b 14. 18 4.0 5.0 1.74 1.35 0.293 1.345 
150 8 8 c 60.00 18 9.76 14. 18 4.0 s.o 0.84 1.3!:) 0.293 -1.726 
150 12 l c co.uo 18 9.7o 14. 18 4-.0 b.o t.02 le 3~ Oe293 -1.111 
150 12 2 c 60.00 18 9.76 14. 18 4.0 s.o 1 .14 1.35 0.293 -0.702 
150 12 3 c oo.oo 18 9.7o 14. 18 4.0 s.o 1.26 1.35 0.293 -0.292 
150 12 4 c 60.00 lR 9.7(> 14. 18 4.0 s.o 1.38 1.35 0.293 0.117 
1~0 12 5 c 60.00 18 9e7o 14. 18 4.0 s.o 0.84 1.35 0.293 -1.726 
150 12 6 c 60.00 18 9.76 14. 18 4.0 5.0 1.38 1.35 0.293 o. 117 
150 12 7 c 60.00 18 9.76 14. 18 4.0 5.0 1.86 le3S 0.293 le755 
150 12 8 c 60.00 18 9.76 14. 18 4.0 5.0 1.36 1.35 0.293 0.117 

)::. 
I )'51 2 1 c 60.00 24 9.42 9 .. 4£: 0.90 t.03 0.215 -o.t.>a2 m 

..j:::o 151 2. 2 c 60.00 24 9.42 9. 42 0.84 1. 03 0.21S -u.bol 
151 2 3 c 60.00 24 9.42 9e42 1.20 1. 03 0.2t!J 0.814 
151 2 4 c 60.00 24 9.42 9. 42 0.90 1.03 0.215 -0.582 
151 2 5 c 60.00 24 9e4£: 9.42 0.72 1.03 0.215 -1.421 
151 2 6 c 60.00 24 9.42 9. 42 1.26 1.03 0 .2.15 1.095 
151 5 1 c 60.00 24 9.42 9. 42 1.38 1.03 0.215 1. 65.3 
151 5 2 c 60.00 24 9.42 9.42 1.14 1.03 0.215 0.535 
151 5 3 c 60.00 24 9.42 9.42 0.84 le03 0.215 -o•B61 
151 5 4 c 60.00 24 9.42 9.42 1.02 1.03 0.215 -0.023 
151 5 5 c oo.oo 24 9e42 9.42 le.26 1.03 0.215 1.094 
151 5 6 c 60.00 24 9.42 9. 42 0.84 1.03 0.215 -0.862 

152 1 1 c 60.00 24 8.87 14. 2.0 le20 
152 1 2 c 60.00 24 8.87 14.20 0.90 
152 1 3 c 60.00 24 8.87 14.20 0.84 
152 1 4 c 60.00 24 8.87 14.20 0.72 
152 l 5 c 60.00 24 6e87 l4a20 0.60 
152 I 6 c, 60.00 24 8.87 14.20 0.72 
152 2 J c 60.00 24 8.87 14.20 0.66 
152 2 2 c 60.00 24 8.87 14.20 0.54 
152 2 3 c 60.00 24 a.s-r t4.cO leOti 
152 2 4 c 60.00 24 H .87' 14. 20 1 .so 
152 2 s c 60.00 24 8.87 14.2.'0 1.02 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I "TY DESIGN **CAMBER STAT IS T I C S * * 
NMBR NM'f:~R TYPE LGl H (NMdR} ~NU MIDDU:: FPCI /FPC ACTL. MEAN STD. T-VAL 

CFT) (INCHES) (KSI) 
152 2 6 c oo.oo 24 8.87 14 .. ;;:o 0.84 .. • • 
152 3 1 c 60.00 24 8.87 14. £'C 0.84 .. • • 
152 3 2 c oo.oo 24 8.8·7 14.20 1.14- • • 
152 3 3 c 60.00 24 8.87' 14.20 0.84 • • • 
152 3 4 c 60.00 24 8.o7 14.20 0.84 • • • 
152 3 5 c 60. 00 24 b.b7 14.20 0.96 • • • 
152 3 6 c 60.00 24 cl.b7' 14 .co o.oo • • 
152 4 1 c 60.00 24 8.87 14.20 0.90 • • 
152 4 2 c 60.00 24 8 .. 87 14. 2Q t.02 • • • 
152 4 3 c 60.00 24 8.87 14-. 20 0.66 ... . • 
152 4 4 c 60.00 24 8.87 14 • .c~o 1.08 • • 
152 4 5 c oo. oo 24 ~.67 14. zo 1.20 • • • 
lt>2 4 6 c 60.00 24 8.&7 14. £.'0 0.7~ • • . . 
152 ~ t c 60.00 24 8.8-/ 14. 2'0 o.7E • • • 
152 5 2. c oo.oo 24 8.&7 14.20 1 .14 • • • 
152 5 3 c 60.00 24 8.87 14.20 0.30 • • • 
152 5 4 c 60.00 24 8.b-l 14.20 1 .. 74 • .. • 
152 5 5 c 60.00 24 8.87 14.20 1.33 • • • 
152 5 6 c 60.00 24 B.t37 14. 2'0 1.32 • • • 

)> 152 6 1 c 60.00 24 8.87 14.20 0.96 • • 
I 152. 6 2 c 60.00 24 8.87 14.20 Oe60 • • - • 
m 152 6 3 c 60.00 2--l 6.8 7 14 .. 20 0.84 -
U'1 • • • 

152 b 4 c 60.00 24 8.87 14.20 0.90 • • • 
152 6 5 c 60.00 24 s.c.; 7 14. Lo 0.48 • • • 
152 6 6 c. 60.00 24 8 .b 7 14.20 O.b6 • • - • 
152 7 1 c 60.00 24 6.87 14.20 0.48 • • • 
152 7 2 c oo.oo 24 8.b-, 14.20 0 .. 72 • • • 
152 7 3 c 60.00 24 8.87 14.20 0.48 .. • - • 
152 7 4 c 60.00 24 a .. o7 14.20 0.54 • • - • 
152 7 5 c 60.00 24 a.s-, J 4. ~0 0.84 • . - • 
152 7 6 c 60.00 24 8.87 14.20 0.78 • • - • 
152 8 1 c 60.00 24 8.87 14.20 0.96 • • - • 
152 8 2 c 60.00 24 8eb7 14.20 0.78 • • - • 
152 8 3 c 60.00 24 8.87 14.20 0.60 • 
152 6 4 c 60.00 24 8.87 1.4. 2.0 0.48 • • - • 
152. 8 5 c 60.00 24 3.87 14. ~~0 0.60 •. • • 
152 8 6 c 60.00 24 a.~r1 14.20 0.90 • • • 
152 9 1 c 60.00 24 8.87 14.20 0.90 • - • 
152 9 2 c 60.00 24 8.87 14. £:0 0.48 • • - • 
152 9 3 c 60.00 24 8.87 14. 2'0 0.54 .. • • 
152 9 4 c 60.00 24 B.b"l 14.20 1.38 • • • 
152 9 5 c 60.00 24 8.87 14.20 o.72 • • - • 
152 9 6 c 60.00 24- 8.&1· 14.2.0 0.72 • .. - • 
'152 10 1 c oo.oo 24 6 .. t;; 7 14. ~-:o 0.60 • - • 
152 10 2 c 60.00 24 s.u7 14 • .£."{) o.oo .22 - • 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC11Y DESIGN **CAME>ER STAT IS TICS** 
NMBR NMBR TYPE LC:.Tti (NMUR) END MIDDLE f-PCI/FPC ACTLe MEAN STO. T-VAL 

(FT) CINCHES) (K S l) DEV. 
152 10 3 c 60.00 24 Be87 14.20 0.84 2.22 • -o • 
152 10 4 c 60.00 24 8.67 14 .. 20 0.84 2.22 ·• -o. 
152 10 ,;: 

:;:) c oo.oo 24 8.87 14. 2.0 0.72 2.22 -o. 
152 10 6 c 60.00 24- 8.87 14.20 0.54 2.2;: -o. 
152 11 1 c 60.00 24 8.b7 14.20 0.90 2.22 -o. 
152 11 2 c 60.00 24 8.&7 14.20 1.08 2.22 • -o. 
152 11 3 c 60.00 24 8.87 14.20 0.72 2.22 -o. 
152 11 4 c 60.00 24 8.87 14 • ;..:oo 0.30 2 .. 22 • -o. 
152 11 5 c 60.00 24 8.87 14.20 0.66 2.2.2 -o. 
152 11 6 c 60.00 24 a.a -, 14. £;\Q 0.84 2.22 ' -o. 
152 12 1 c oo. 00 24 8.b7 14.20 o.t>o 2 .. 2.£:' -o. 
152 12 2 c 60.00 24 8 .B-1 14.20 0.42 2.22 -o. 
152 12 3 c oo.oo 24 8.87 14.20 o.oo 2.22 -o. 
152 12 4 c 60.00 24 6.6-, 14 .. 20 0.96 2.22 • -o. 
152 12 5 c 60.00 24 s.e7 14.~~ 0.72 2.2.2 -o. 
152 12 6 c 60.00 24 8.87 14.20 0.06 2.22 ·• -o. 
152 13 1 c 60.00 24 8.87 14 .co 0.54 2.2z • -o. 
152 13 2 c 60.00 24 &.87 14 .. 20 o.3t> 2.22 • , . -o. 
152 13 3 c. 60.00 24 8.87 14.20 Oe72 2.22 • -o. 
152 13 4 c 60 .. 00 24 8.87 14 .. 20 0.90 2.22 • -o. 

=r 152 13 5 c oo.oo 24' 8.87 14.£:"0 0.66 2.22 -o. 
m 152 13 6 c 60.00 24 a.&7 14.20 1 .4l4- 2.22 • -o. 
m 152 18 2 c 60.00 24 8.87 14.20 **** 2.2~ • b. 

152 18 3 c 60.00 24 8.87 14. 2-D 0.72 2.22 • -o. 
152 18 4 c oo.oo 24 B.b--l 14.20 1.20 2.22 • -o. 
152 15 5 c 60.00 24- 8.&7 14.20 t.02 2.22 -o. 
152 19 2 c 60.00 24 6.87 14.20 0.90 2.2&.: -o. 
152 19 3 c 60.00 24 8.87 t4. ;:~o 0.72 2.22 • -o. 
152 19 4 ~c 60.00 24 a.a·, 14.20 1.20 2.22. -o. 
152 19 5 c oo.oo 24 8.87 14.20 0.90 2.22 • -o. 
152 19 6 c 60.00 24 8.67 14. 2.0 0.72 2.22 -o. 
152 20 1 c 60.00 24 8.87 14.20 0.72 2e22' • -o. 
152 20 2 c 60.00 24 8.87 14.20 0.78 2.22 -o. 
152 20 3 c 60.00 24 8.87 14. ,;::"() 0.72 2 .. 22 • -o. 
152 20 4 c oo.oo 24 8.87 14.20 1.02 2.22 -o. 
152 20 5 .C 60.00 24 8.87 14.20 0.90 2.22 • -o. 
152 20 6 c 60.00 24 8.87 14.20 0.84 2.22 -o. 
152 21 1 c 60.00 24 8.87 t4.c'O 0.72 2.22 ·'. -g· 
152 21 2 c. 60.00 24 8.8-, 14.20 Oe48 2.21:: ~ . 
152 21 3 c 60.00 24 8.87 14. 2'0 0.90 2.22 • ...;_o. 
152 21 4 c 60.00 24- 8.87 14.20 0.96 2e22 -o. 
152 21 5 c 60.00 24 8.87 14.20 0.84 2.22 • -o. 
152 2.1 6 c 60.00 24 8.87 14.20 0.42 2.22 -o. 
152 22 1 c 60.00 24 8.87 14. ?.0 0.96 2.22 • -c. 
152 22 2.~ c co. 00 24 8.87 14.20 Oe54 2.2:2 • -c. 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC llY DESIGN **CAMBER STATISTICS** 
NMBR NMBR lYPE LGTH {NMBR) END f'HDDLE. FPC I /FPC ACTL• MEAN STD. T-VAL 

{FT) (INCHES) (KSI) 

152 22 3 c 60.00 24 8.87 14.20 Oe60 2e22 t•JtJ :e• 
152 22 4 c 60.00 24 8.87 14.20 0.18 2.22 · .• ·. _;. • 

152 22 5 c oo.oo 24 8e87 1'+·20 o.54 :2e22 
152 22 6 c 60.00 24 8.87 14.20 o.s4 2

•
2

~ 1·tu :r 152 23 l c 60.00 24 8c87 14.20 0.90 2.22 •. · .• 

152 23 2 c 60.00 24 8.87 14.20 0.96 2.22 • . • 

152 23 3 c bO.OO 24 8e87 14 • .20 **** a.22 
152 23 4 c 60.00 24 8.87 14.20 0.90 202~ l:tH :r 152 23 5 60.00 24 8.87 14.20 o.o6 2e22 .. · . • 

152 23 6 c 60.00 24 8.87 14.20 0.54 2. 22 • - • 

152 24 1 c 60.00 24 8.87 14.20 0.66 2•22 
152 24 2 c 60.00 24 8.87 14.20 0.66 2

•
22 rtu -r 152 24 3 c 60.00 24 8.87 14-.20 0.96' 2e22 • - • 

152 24 4 c 60.00 24 8.87 14. 20 0.72 2.22 • - • 

152 24 5 c oo.oo 24 a.B7 14. 2.0 1.20 

~·~.~~ r111 !. 152 24 6 c 60.00 24 8.87 14.20 Oe42 
152 25 1 c 60 .. 00 24 8.87 14-·20 Oe78 2.22 • . .• 

152 25 2 c 60.00 24 8.87 14.20 0.48 2e.22 . • - • 

152 25 3 c 60.00 24 6.&7 14·a> **** 2·22 . .• . • .• 
)> 152 25 4 c 60.00 24 8.87 14.20 4.14 2 •. 22 . • . • 

• 152 2~ 5 c 60.00 24 8.87 14.20 0.90 2.22 • . - • 
0\ ...... 152 25 6 c 60.00 24 8.87 14.20 0.78 2.22 • • 

153 1 I c 60.00 22 9eb4 9.64 4.3 5.1 Oe66 o.73 o.tts -0.579 
153 1 2 c 60.00 22 9.64 9.64- 4~3 s.t 0.78 0.73 0.115 0.467 

153 1 3 (. bo.oo 22 9•b4 9. tJ4. 4·3 5.1 0·90 0.73 Oello l•~13 

l53 1 4 c 60.00 22 9.64 9.64 4.3 5.1 0.66 o.t3 o.J.ts ·~o.579 
153 l 5 c 60.00 2.2 9.64 9. ()4. 4.3 5.1 0.90 o. 73 o.tt=> •• 5.13 

153 I 6 c 60.00 22 9.64 9.64 4~3 5.1 0.66 o. 73 o • 1 15 -o. sao 
153 1 7 c 60· 00 2.Z '-*•b4 9. bll 4•·•.3 :..1 Oe54 o. 73 0.1.15. -1·626 
153 7 1 c 60.00 22 9.64 9. 64 4.3 s.t 0.72 o.73 o.tt5 -o.oss 
153 7 2 c 60.00 22 9.64 9.b4 4.3 5.1 Oe78 o.73 o.tts 0.467 

153 7 3 c 60.00 22 9.64 9.64 4.3 s.t 0.78 0.73 0.115 0.467 

153 7 4 c 60.00 22 9•64. 9.M 4.3 t).l 0.72 0•73 o.ate.. ...,...o5-7 
153 7 5 c 60.00 2.2 9.64 9. 64 4.3 5. t 0.78 oe.T3 o.;tis o.467 

153 7 6 c 60.00 22 9.64 9.64 4-.3 5.1 0.66 o.73 o•tts -o.s79 
153 7 7 c 60.00 22 9.64 9. 64 4.3 s.t 0.72 0.73 0.115 ..;.0.055 

153 a l c oo.oo 22 9ab4- 9·04 4.:3 ::)•• o.oo 0•Jl3 O~:J ~5 '~':l• ·102 
153 8 z c 60.00 2.2 9~64 9.64 4.3 5•1 0.84 o. 73 o.t ts ·-o.989 
<153 A·8· 3 (. oo.oo 22 9e64 9.~ ... 3 S•l o.7a o.73 o.aJs o.·4.67 

153 8 4 c 60.00 22. 9.64 9.64 4.3 5.1 0.60 0.73 0.1~5 -1.102 .... 
153 a 5 c 60.00 22 9.64 9.64 4.3 s.t o.6o o.73 o.1t5 -1.102 

153 8 6 c 60.00 22 Q.64 9.64 4.3 s.1 0.60 o.73 o.1t5 -1.102 

153 8 7 c oo. 00 22 9.64 9et4 4.3 s.t o.oo 0.73 0.115 -0.579 



I DENT SPAN BEAM SPAN STRANDS ECCE. N T"R I C I 1Y DESIGN **CAMBER STATISTICS** 
NMBR NMBR TYPE LGlH (NMBR) END MIDDLE Ft->Cl/FPC ACTL. MEAN STD. T-YAL 

(FT) ( 1 NCHE.S) CKSI) DEV. 
153 9 1 c 60.00 22 9.64 9. (:4 4 .. 3 5.1 o.72 o. 73 0.115 -o.o::>t> 
153 9 2 c 60.00 22 9.64 9. 64 4.3 5.1 1.02 0.72. o.tt!> 2.560 
153 9 3 c 60.00 22 9 .. 64 9.04 4.3 5.1 0.84 0.73 0.115 0.991 
153 9 4 c 60.00 22 9.64 9.64 4.3 5.1 0.78 0.73 o.tts '0.467 
153 9 5 c 60.00 22 9 .. 64 9.64 4.3 5.1 o.a4., o .. 73 o.t tt;) 0.991 
153 9 6 c 60.00 22 9.64 9. t4 4.3 5.1 0.60 0. 73 0 .ttt) -1.102 
153 9 7 c 60.00 2.2 9.64 9.M 4.3 5.1 0.60 0.73 O·l·lb -t.t02 

154- 8 1 c 60.00 22 9.64 9. 64 4.3 5.2 0.60 0.75 0.221 -0.658 
154 8 2 c 60.00 22 9.64· 9. 04 4.3 5.2 o.s4 o. 7~ 0.221 -0.929 
154 8 3 c 60.00 22 9.64 9. t:4 4.3 5.2 0.78 0. 7f:., 0.221 0.15~ 

154 8 4 c 60.00 22 9.64 9.M 4.3 5.2 0.60 0.75 0.221 -o.o59 
154 8 t> c 60.00 22 9.64 9. C4 4.3 5.2 1.20 0.75 0.221 2. C5£:' 
154 8 6 c oo. 00 22 9.o4 9.04 4.3 5.2 o.7s o.7~ 0.221 o.ts~ 

154 8 7 c 60.00 22 9.64 9. 64 4.3 5.2 0.72 0. 7'0 0.2 21 -o. tlo 

155 6 1 c 60.00 22 9.64 9. t;A. 4.3 5.2 0.30 0.59 0 ·lb8 -1.746 
)::o 155 6 2 c 60.00 22 9.64 9. t4 4.3 5.2 0.48 0. 59 0.168 -0 .. 678 
I 155 9 1 c 60.00 22 9.64 9. t4 4.3 5.2 0.48 0.59 o.t68 -0.676 

PJ 155 9 2 c 60.00 22 9.64· 9. 64 4.3 5.2 0.84 Oa59 c .166 }. 461 

155 10 1 c 60.00 22 9.64 9.64 4.3 5.2 0.66 0.59 0.168 0.392 
155 10 2 c 60.00 ~':I 9.64 q. c4 4.3 5.2 0.84 0.59 0.168 1.461 

'-·'-

155 11 1 c. 60.00 22 9.64 9.tA 4.3 :::>.2 0.60 Oeb9 o.t68 o.o3o 
155 11 2 c 60.00 22 9.64 9.64 4.3 5.2 0.66 0.~9 0.168 0.392 
155 12 1 c oo.co 22 9.64 9•64 4.3 5.2 0.60 Oe59 o.toa o.o36 
155 12 2 c 60.00 22 9.64 9. {~ 4.3 5.2 0.48 0 .. 59 0.1 o8 -O.b76 

156 b 3 c 60.00 22 9.64 9.04 4.3 5.2 Oe30 0.56 0.167 -1.684 
156 6 4 c 60.00 22 9 .. 64 9.64 4.3 5.2 0.54 0.58 0.167 -0.251 
15b 9 3 c oo.oo 22 9e64 9. t.:4 4.3 5.2 o.o6 0.58 o.1o7 0.466 
156 9 4 c 60.00 22 9.64 9. t:4 4.3 5.2 0.72 o.ss 0.167 0.825 
156 10 3 c oo.oo 22 9.64 9.04 4.3 5.2 0.42 0.58 0.167 -0.967 
156 10 4 c 60.00 22 9.64 9. (',4 4.3 5.2 0.66 0.58 0.167 0.465 
156 11 3 c 60.00 22 9.64 9. t-4 4.3 5.2 0.72 0.58 0 .16-l 0.824 
156 11 4 c 60 .. 00 22 9.64 9.64 4-.3 5.2 0.54 0 .5& 0.167 -0.251 
156 12 3 c 60.00 22 9.64 9.64 4.3 5.2 0.84- 0.58 Oelb7 t.541 
156 12 4 c 60.00 22 9.64 9.(.:.4 4.3 5.2 0.42 o.ss 0.167 -0.967 

157 l 1 c 60.00 24 9.42 9.~ 4,.5 s.6 0.96 0.98. 0.112 -o. t34 
157 1 £: c 60.00 24 4.42 9.42 4.5 5.o 0.84 0. 9b 0.1 12 -1.206 
157 1 3 c oo.oo 24 9.42 9.42 4.5 5.6 0.96 o.9b 0.112 -0.134 



!DENT SPAN BEAM SPAN STRANDS ECCENTRICITY D~SIGN **CAf.1BER s·rATISTICS** 
NMBR NMbR TYPE LGTH (NMBI-<) END t-'HOOLE FPCI/FPC ACTL. ME:AN STOa T-VAL 

CFT) (INCHES) CKSI) DEV. 
1 57 1 4 c 6 0. 0 0 24 9 • 4 2 9 • 42 4. 5 5. 6 0 • 8 4 0 • 98 0 • 1 12 -1 • 2 06 
157 1 5 C 60.00 24 9e42' 9.42 4 .• 5 5e6 Oe9b Oa9h Oel12 -0.1.34 
157 1 b c 60.00 24 9.42 9.42 4.5 5.6 0.96 0.98 0.112 -0.134 
157 3 1 C 60.00 24 9.42 9.42 4.S 5.6 Oe96 0.98 0.112 ~o.l34 
t57 3 2 c 6o.oo 24 9.42 9.42 4.5 5.o 1.02 o.qa o.112 o.4o2 
157 3 3 C 60.00 24 9.42 Y.42 4.5 5eo 0 .. 90 0.98 0.1.12 -0.671 
157 3 4 c oo.oo 24- 9.42 9.42 4.5 5.6 t.os o.98 o.112. o.936 
157 3 5 c 60.00 24 9.42 9.42 4.5 5.6 1.26 0.98 0.112 2.548 
157 3 6 C 60.00 24 9e42 9e42 4e5 5.6 0.96 Oe98 0.112-0.133 

1 58 1 1 c 6 0. 0 0 2 4 9 • 4 2 9 • 42 4 • ~ 5. 6 1 • 0 2 0 • 9 ~ 0 • 0 8 6 0 • -,9 6 
158 1 2 c 60.00 24 9.42 9.42 4.5 5.6 0.96 0.95 o.oss 0.113 
158 1 3 c 6o.oo 24 9.42 9.42 4.5 ~.6 t.t4 o.95 c.oaa 2.158 
15B 1 4 c. 6o.oo 24 9.42 9.42 4.5 :>.o o.9o o.9~ o.oeb -o.~o9 
158 1 5 c 60.00 24 9.4~ 9. 42 4.5 5.6 1.02 0.95 o.oss o. 796 
158 I 6 C 60.00 24 9e42 9.42 4-.5 5.6 Oe84 0.95 0.088 -1.250 
1 58 3 1 c 6 o. o o 2 4 9 • 4 2 9 • 42 4. s 5. 6 1 • o 2 o • 95 o • o sa o • 796 
158 3 2 C 60.00 24 9.42 9e42 4.5 !>e6 0.90 0.95 0.088 -().569 

~ tsa 3 3 c 6o.oo 24 9.42 9.42 4.5 s.6 o.9o o.9s o.oes -0.567 
~ 158 3 4 c 6o.oo 24 9.42 9.42 4.5 ~.6 o.s4 o.9~ o.oaa -t.25C 
\0158 3 5 C 60.00 24 9e4L· 9.4£' 4.5 5.b 0.90 0.9~ 0.088 -O.:,b7 

158 3 6 c 60.00 24 9.42 9.42 4.5 ~.6 0.96 0.9~ 0.088 0.115 

159 t 1 c 6o.oo 36 s.42 IL:.42 4.3 ~.t o.96 1.0::> o.t96 -c.43..:> 
159 1 2 c 60.00 36 8e42 12.42 4.3 5.1 1.14 1.05 o.t98 0.474 
159 1 3 c 60.00 .36 8.42 12.42 4.3 5.1 0.90 1.05 0.198 -0.736 
159 1 4 c 60.00 36 8.42 12.42 4.3 5.1 la50 1.05 o.t98 2.287 
159 1 5 c oo. oo 36 s.42 12. 42' 4.3 s.t 1.02 t.os o.t98 -0.131 
159 2 I C 60.00 36 8.42 12.42 4.3 5.1 Oe78 le05 0.198 -1.340 
159 2 2 c 6o.oo 36 s.42. 12.42 4.3 s.1 t.oz 1.05 o.t98 -o.t3t 
159 2 3 c 60.00 36 8.42 12.42 4.3 5.1 0.84 1 .05 0.198 -I. 039 
159 2 4 c 60.00 36 8.42 12.42 4.3 5.1 1.02 1.05 0.198-0.131 
159 2 5 C 60.00 36 8.42 12.42 4-.3 5.1 1.20 1.05 Oel98 0.776 
159 12 1 c oo.oo 36 a.42 12.42 4.3 5.1 o.9o t.os o.J98 -o.735 
159 12 2 c 60.00 36 8.42 12.42 4-.3 5.1 1.02 1.05 0.198-0.131 
159 12 3 c oo.oo 36 6.42 t2.42 4.3 s.t 1.oa 1.05 o.t9s o.172 
159 12 4 c 60. oo 36 a.42 12.42 4 .• 3 s.t o .9o t.o5 o .t9e -o. 7.36 
159 12 s c oo.oo 36 8.42 12.4~ 4.3 s.t 1.20 t.os o.t9B o.776 
159 13 t c 6o.oo- 36 s.42 12.42 4.3 s.t o.96 t.os o.J98 -o.433 
159 13 2 c 60.00 36 8.42 12.42 4.3 5.1 1.32 1.05 0.198. 1.380 
159 13 3 C 60a00 36 8a42 l2a42. 4a.3 Sal 1.56 1.05 Oel98 2e590 
159 13 4 c 60.00 3t> b.42 12.42 4 .• 3 5.1 1 .. 2.6 1.05 0.148 1.078 
159 13 5 c 60.00 36 8.42 12.42 4.3 5.1 0.90 1.05 0.198 -0.73b 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC I W DESIGN **CAMBER STATISTICS** 
NMBR NMBR TY.PE LGT"H (NMBR) END MIDDLE FPCI/FPC ACTL. MEAN STD. 1·-VAL 

( FT) (INCHES) CKSl) DEV. 
159 14 1 c 60.00 3b 8.42 12.42 4.3 5.1 le02 1.05 0.198 -0.132 
159 14 2 c 60.00 36 8.4£: 12.42 4.3 5.1 0.84 1.05 0.198 -1.038 
159 14 3 c oo.oo .36 8.42 12.42 4•3 5.1 1.02 t.o5 o.t98 -0.1.31 
159 14 4 c 60.00 36 8.42 12.42 4.3 5..1 0.66 1.05 0.198 -1.944 
159 14 5 c 60.00 36 8.42 12.42 4.3 5.1 1. J 4 le05 0.198 0.474 
159 15 1 c 60.00 36 8.42 12.42 4.3 5.1 t.02 1.05 0.198 -0.131 
159 15 2: c 60.00 36 8e42 12•42 4.3 5.1 0.96 1.05 0.198 -0.433 
159 15 3 c 60.00 36 8.42 12.42 4.3 5.1 0.90 1.05 0 • 1 98 ...;,;.0 • 735 
159 15 4 c oo.oo 3o 8.42 12.42 4.3 5.1 J.oa t.05 o.t98 0.171 
159 15 5 c 60.00 36 8.42 12.42 4.3 5.1 1.26 t. 05 0.198 1.078 

160 1 I c oo. 00 36 8.42 12.42 4.3 5.1 1.38 1.13 0.268 0.949 
160 1 2 c 60.00 :i6 6.42 12.42 4.3 5.1 1.56 1.13 0.265 1.621 
160 1 .3 c 60.00 36 8.42 12.42 4.3 t>.t 1.62 1 .t~ o.2bo le645 
160 1 4 c 60.00 36 8.4£. 12.42 4.3 5.1 1.20 1.13 0.268 0.278 
160 1 5 c 60.00 36 8.42 J2. 42 4.3 s.t 1.32 lel3 Oe2b8 0.726 
160 2 1 c 60.00 36 8.42 12.42 4.3 5.1 .Q.78 1. 13 0.268 -1.290 
lbO 2 2 c 60.00 36 8.4-2 12. .42: 4 • .3 !:>.1 1.08 1.13 0.208 -0.170 
160 2 3 c 60.00 ~- 8.42 12.42 4.3 5.1 0.84 1.13 0.268 ~t.066 )::o ~o 

I 160 2 4 c 60.00 3o 8.42 12.42 4.3 5.1 0.72 1.13 0.268 -1.51.$ 
....... 160 2 5 c 60.00 36 8.42 t;:. 42 4.3 5.1 1.14 1 • 1.3 0.268 o. 054 0 too 12 I c 60.00 36 8.42 12.42 4.3 5.1 0.60 1.13 0.268 -1.9()2 

160 12 2 c 60.00 36 8.42 12.42 4.3 5.1 1.14 1.13 0.268 0.054 
160 12 3 c 60.00 36 8.42 12.42. 4.3 5.1 0.84 1.13 0.26-8 -t.Oo6 
160 12 4 c 60.00 36 8.42 12.42 4.3 5.1 t.oa 1.13 0.268 -0.171 
160 12 5 c oo.oo 36 8.42 12.42 4.~ 5·1 1.44 l.l;j 0.268 1.173 
160 13 1 c 60.00 36 8.42 12.42 4.3 5.1 1.14 1.13 0;..268 o.o54 
160 13 2 c 60.00 36 8.42 12.42 4.3 s.t 1.56 1 .13 0.268 lao21 
160 13 3 c 60.00 36 8.42 12.42 4.3 5.1 1.26 t. 13 0.268 0.502 
160 13 4 c 60.00 36 8.42 12.42 4.3 &.1 1.08 1.13 o.zo& -0.170 
160 13 5 c 60.00 36 8.42 12.42 4.3 5.1 0.90 1.13 0.268 -0.842 
160 14 1 c oo.oo 3b 8.42 12.42 4.3 s.t 0.96 1.13 0.2.68 -0.618 
160 14 2 c 60.00 36 8.42 12.42 4.3 s.t 1.20 1.13 0.268 Oe278 
160 14 3 c 60··00 3-6 8e42 12.42 4.3 Sel 0.90 1.13 0·268 -0.842 
160 14 4 c 60.00 36 8.42 12.42 4.3 5.1 1.20 lel3 0.268 0.278 
160 14 5 c 60.00 36 8.42 12.42 4.3 5al 1.20 1.13 0.268 Oa27u 

161 I 1 c 60.00 36 8.42 12. 42: 4-.3 5.1 1.32 1.09 0.202 1.118 
161 1 2 c 60.00 36 8.42 12:.42 4.3 5ol t.t4 1 .o9 o.2o2 0.227 

·t61 1 3 c 60.00 36 8.42 12.42 4. :.~ 5.1 1.32 t.09 0.202 t. 118 
161 1 4 c 60.00 36 $.42 12.42 4.3 5.1 l.32 1.09 0.202 lell8 
161 1 5 c 60.00 36 e.42 12.42 4.3 5.1 1.26 1.09 0.202 0.821 
161 2 1 c 60.00 ~~6 8.42 12.42 4.3 5.1 1.20 le09 Oe202 0.524 



lOENl .. SPAN BEAM SPAN STRANDS ECCENTRICITY DESIGN **CAMBER STATISTICS** 
NMBR NMbR T"YPE LGlH ( NMtjR) ENO MIDDLE. FPC II'FPC ACTL. MEAN 510. T-VAL 

(FT) CINCHES) (KSI) DEV. 
161 2 2 c 60.00 36 8.42 12. 42. 4.3 5.1 0.90 le09 0.202 -0.959 
161 2 3 c 60.00 36 8.42.- 12.42 4.3 5.1 t.OE 1.09 0 .. 202 -0.069 
161 2 4 c 60.00 3b 8e44:: 12.l42: q.3 5.1 1· 50 1.09 0.202 2.008 
161 2 5 c 60.00 36 8.4 ~; 12. 42. 4.3 5.1 1.50 1.09 0 .2.0.2 2.008 
161 3 1 c 60.00 36 8.42 12.42 4.3 s.t 1.32 t. 09 0.202 1.118 
161 3 2 c 60.00 36 &.42 12.42 4.3 5.1 1.20 1.09 0.202 0.524 
161 3 3 c 60.00 36 a.42 12.42 4.3 t> •• 0.90 t.09 0.202 -6•959 
161 3 4 c 60.00 36 8.42 12.42 4·3 5.1 0.90 1. 09 0.202 -0.959 
161 3 5 c oo.oo 36 8.42 12.42 4.3 5.1 1.14 1.09 0.202 0.228 
161 4 t c 60.00 36 8.42 12.42 4.3 5.1 0.96 t. oq 0.202 -0.662 
161 4 2 c 60.00 36 8.42 12.42 4.3 5.1 1.14 1.09 0.202 0.227 
161 4 3 c 60.00 36 8.42 12.42 4.3 5.1 1.02 1. 09 0.202 ~o.3o6 
161 4 4 c 60.00 36 8.42 12 .• 42 4-e3 t>.l 0.96 t.09 0.202. -0.663 
161 4 ~ c 60.00 36 8.42. 12.42 4.3 5. 1 1.14 t.09 0.202 0.227 
161 14 1 c 60.00 36 tia42 1~:. 42 4.3 bel 1.02 1.09 0.202 -0.366 
161 14 2 c 60.00 36 8.42 12.42 4.3 s.t 0.96 1.09 0.202 -:.o.662 
161 14 3 c 60.00 36 tie42 12.42 4.3 5.1 I .14 1.09 0.202 0.227 
161 14 4 c 60.00 36 8.42 12 .. 42 4.3 5.1 1.20 1. 09 0.202 0.523 
161 14 5 c 60.00 36 8e42 12.42 4.3 5.1 1.08 le09 0.202 -0.070 

)> 161 15 1 c 60.00 36 8.42 12.42 4.3 5.1 0.60 t.09 0.202 -2.443 
I 161 15 2 c 60.00 36 8.42 12. 4.2 4.3 s.t 0.96 le09 0.202 -o.oo3 

:::::! 161 IS 3 c 60.00 36 8.42 12.42 4.3 5. '1 0.84 1. 09 0.202 -1.256 
161 lt. 4 c 60.00 36 8.4C:' 12.42 4e3 5.1 0.90 t.09 0.202 -0.960 
161 15 5 c 60.00 36 8.42 12.42 4.3 s.t 0.90 t.og 0.202 -0.959 

162 1 1 c oo.oo 3o 8.42. 12.42 4 • .3 5-.l 1.14 1.150.237 -o.041 
162 1 2 c 60.GO 36 s.42 12.42 4.3 5.1 le68 1.15 0.237 2.236 
162 I 3 c 60.00 36 8.4~ 12.42 4e3 5.1 1.14 1.15 0.237 -0.041 
162 1 4 c 60.00 36 b.42 12.42 4.3 5.1 1.20 leiS 0.237 0.212 

162 1 5 c 60.00 36 8.42 12.. 42 4.3 5.1 0.96 1.15 o;.237 -0.799 
162 2 1 c 60.00 36 8.42 12.42 4.3 5.1 1·14 1.15 0.237 -0.041 
162 2 2 c oo.oo 36 a.42 12.42 4.3 5.1 1.32 1.15 0.237 0.718 
162 2 3 c 60.00 36 8.42 12.42 4.3 5.1 1.26 1.15 0.237 0.465 
162 2 4 c 60.00 36 8.42 12.42 4.3 5·1 t.oa lel5 0.237 -'0.294 
162 2 5 c 60.00 36 8.42 12.42 4.3 5.1 1 .14 1.15 0.237 -0.040 
162 3 1 c 60.00 36 8.42 12.42 4.3 t>.t 0.84 le15 0.237 -1.305 
162 3 2 c 60.00 36 8.42 12.42 4.3 5.1 le02 1.15 0.237 -0.54-1 
!62 3 3 c 60.00 36 8.4£' 12.42 4.3 ael lel4 1el5 0.237 -0 .. 041 
162 3 4 c 60.00 36 8.42 12.42 4.3 5.1 0.96 1.15 0.237 -0.799 
162 3 5 c 60.00 36 8.42 12.42 4-.3 5el o.a4 1.15 Oe237 -'le305 
162. 13 1 c 60.00 36 8.42 12.42 4.3 5.1 0.72 1. 15 0 .23-, -1.810 
162 13 2 c 60.00 36 8.42 12.42 4.3 5el 1.20 1 .1!:) 0.237 0.212 
162" 13 3 c 60.00 36 b.42 12'. 42 4.3 5.1 1.08 1.15 0.237 -0.293 
162 13 4 t. 60.00 36 8.42 12.42 4 .. 3 ~.1 l• A 1.15 0.237 2.4e.8 



I DENT SPAN BEAM SPAN STRANDS ECCENTRIC llY DESIGN **CAMbER STAT IS TICS** 
NMBR NMBR TYPE L(;TH tNMBR) ~ND MIDDLE FPCl/FPC ACT'L• MEAN ST o. T-VAL 

( FT) ( INCHES) (KSI) DEV. 
1.62 13 5 c 60.00 36 8.42 12.42 4.3 5.1 0.84 1.15 0•237 -1.305 
162 14 1 c 60.00 36 8.4£' 12.42 4. :-s 5.1 1.20 1. 15 0.237 0.212 
162 14 2 c 60.00 36 8.42 12. 42. 4.3 5.1 1.26 1.15 0.237 o.4o5 
162 14 3 c 60.00 36 8.42 12.42 4.3 5.1 1.44 1.15 0.237 1.223 
162 14 4 c 60.00 36 8.42 12.4-2 4.3 5.1 1.20 1.15 0.237 0.213 
162 14 5 c 60.00 36 8.42 12.42 4.3 o.l 1.20 1. te. 0.237 ·o.212 

163 1 1 c 60.00 24 7.67 7.67 Oe96 1.17 0.339 -0.619 
163 1 2 c 60.00 24 7.67 7.67 1.44 1 .t·7 0.339 0.796 
163 1 3 c 60.00 24 7.6-l 7.67 1.02 t.17 0.339 -0.442 
163 1 4 c 60.00 24 7.67 7.67 1.44 1 .1 7' 0.339 0.795 
163 1 5 c 60.00 24 7.67 7.67 0.96 1.17 0.33<) -0.619 
163 1 c c t:>O.OO 24 '7.67 7.67 o.·7s 1. 17 0.339 -1.149 
163 2 1 C· 60.00 24 7.67 7.67 1.08 1.17 0.339 -o.2b5 
163 2 2 c 60.00 24 7.67 7.67 0.78 1.17 0.339 -1.149 
163 2 3 c 60.00 24 7.67 7. b7 o.9o l • t 7 0 • 3 39 -0. 6 19 

163 2 4 c 60.00 24 7.67 7 •. 67 0.84 •• 17 0.339 -0.973 
163 2 5 c 60.00 24 7.67 7.67 1.62 1e17 Oe339 1.326 

:J> 163 2 {> c 60.00 24 7.67 7.67 1.26 1.17 0.339 0.265 
I ]6.3 5 1 c 60.00 24 7.67 7.67 1.44 1.17 0.339 o.79o 
~ 163 5 2 c 60.00 24 7.61 7.;b7 1.32 1 • 11 o.33Y 0.442 

163 5 3 c 60.00 24 7.67 7.o7 t.5o t .17 0.339 0.972 

163 5 4 c 60.00 24 7.67 7.67 2.10 1.17 0.339 2.740 

163 5 5 c oo.oo 24 7.67 7.67 0.90 lel7 0.339 -o. 796 

163 5 6 c 60.00 24 7.67 7.67 1.02 1.17 0.339 -0.442 

163 6 1 c 60.00 24 7.67 7.67 le32 1.17 o.339 0.442 

163 b 2 c 60.00 24 7.67 7.67 1.26 1.17 0.339 0.265 

163 6 3 c 60.00 24 7.67 7ao7 1.50 lal7 0.339 0.972 

163 6 4 c 60.00 24 7.67 7.67 0.66 1.17 0.339 -1.503 

163 6 5 c 60.00 24 7.67 7.67 lel4 lel7 0.339 -0•088 

163 6 6 c 60.00 24 7.67 7.67 0.78 t.17 0.339 -1.149 
~ 

164 12 1 c 58.6,0 32 9•34 12.84 •• o 5·0 t.44 1.4-!0 o.258 Oa930 

164 12 2 c 58.60 32 9.34 12.84 4.0 s.o o.qo 1 .. 2.0 0.258 -1.162 

164 12 3 c 58.60 32 9.34 12.84 4.0 5.0 le26 1.20 0.258 0.233 

164 12 4 c 58.60 32 9.34 12.84 4.0 t,.O 1.44 1 .. 20 ·0 .258 0.930 

164 12 5 c 58eb0 32 9.34 12.64: 4.0 5•0 o.9o le20 0.258 -o.930 

165 13 1 c 58.60 32 9.34 '12.84 4.0 s.o 1.20 1.18 0.231 0.104 

165 13 2 c 58.60 .32 9a34 12· 84 If .• 0 o•o 1.56 t .ld 0.231 ... 663 

165 13 3 c 58.60 32 9.34 12. t14 4.0 ,- ,..,, t.08 1.18 0.231 -0.416 :::>eU 

165 13 4 c 58.60 32 c;t.34 12.64- 4.0 5.0 t.oe lal8 0 .2.31 -0.4lo 



• 

I DENT SPAN BEA~ SPA"'' STRANDS ECCENTRIC I lY DESIGN **CAM8ER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBR) ENO MlOOU: Ft>Cl/FPC ·ACTL. MEAN STD. T-VAL 

( FT) (INCHES) (KSI) DEV. 
16b 13 5 c 58.60 32 9 • .34 12. f..\4- 4.0 5.0 0.96 leld 0.231. -0 .. 936 

166 2 1 c 57.50 16 9.34 14.32 4-0 s.o t.t4 o.es o.t26 2.321 
166 2 2 c 57. so 16 9.34 14.32 4.0 :,.o 0.90 o.s~ 0.126 0.4-17 

166 2 3 c 57.50 16 9.34 14.22 4.0 s.o 0.78 o.ss 0.126 -0.536 
166 2 4 c 57.50 16 9.34 14.32 4.0 5.0 0.78 Oa85 o.12o -o.t:.36 
166 3 1 c 57.50 16 9.34 14.32 4.0 s.o 0.84 0.85 0.126 -0.060 
166 3 2 c 57.50 16 9.34 14.32 4.0 s.o 0.78 o.at> 0 .12.6 -0.~36 
166 3 7 c 57.50 16 Q.34 14. 3? 4.0 5.0 0.78 0.85 0.126 -0.536 

,J 

166 3 4 c 5"7• 50 16 9.34 14.32 4.0 5.0 0.78 o.ss 0.126 -0.535 

167 10 1 c 56.00 32 9.:.iA 12.48 4.0 5.0 1.20 1.07 0.245 0.538 
167 10 2 c 56.00 32 9.34 12.48 4.0 5.0 1.26 1.07 0.245 .o. 783 

167 10 3 c 56.00 32 9.34 12.48 4.0 s.o 0.72 1.07 0.245 -1.419 
167 10 4 c 56.00 32 9.34 12.48 4.0 5.0 le26 1.07 0.245 0.783 
167 10 5 c 56.00 32 9.34 12.48 4.0 s.o 0.90 t. 07 0.245 -0.685 

:r 168 3 l c 57.00 32 9 • .::S4 12.6'4- 4.0 -~.o 1.02 1. 07 0.101 -0.474 
'-1 
w 168 3 2· c 57.00 32 9.34 12. f4 4.0 s.o o.9v 1 • o-f 0.1 01 -1.661 

lbB 3 3 c 57.00 32 9a::S4 12. t4 4.0 s.o 0.96 1.07 0.101 -l.Oo7 
168 3 4 c 57.00 32 9.34 12.84 4.0 s.o 1.02 1. 07 0. 1 01 -0.474 

168 3 5 c '!:>1.00 32 9.34 12. b4 4.0 ~.o le20 t.07 0 •• 01 1.30~ 

168 6 1 c 57.00 32 Q.34 12 .• EA 4.0 5.0 t.I4 1.07 0.101 o. 711 

168 0 2 c 57.00 32 9.34 12.84 4.0 o.o 1·14 t.o7 o.tot o. 711 

168 6 3 c 57.00 32 9.34 12.84 4.0 s.o 1.20 1. 07 o.t ot 1.305 
168 6 4 c. 57.00 32 9 • .34 12· 84 4-.0 s.o 1.02 la07 0.101 -0.474 
168 6 5 c 57.00 32 9.34 12. 84 4.0 s.o 1.08 1.07 0.101 o.tta 

169 6 1 c 56.90 32 9.34 12a8ff. 4.0 5.0 1.32 la31 0.099 Oal22 

169 6 2 c 56.90 32 9.34 12.64 4-.0 s.o 1.38 1. 31 0.099 o. 731 

169 b 3 c !>be4:10 32 9a34- 12.84 •• o t>•O 1.14 1.31 o.o99 -1.704 

169 6 4 c 56.90 32 9.34 12.84 4.0 s.o le32 1.31 0.099 0.122 

169 6 5 c 56.90 32 9.34 12.84 4.0 o.o la38 •• 31 0.099 0.729 

170 9 1 c 56.00 32 9.34 12.84 4.0 5.0 0.90 o.s3 0.078 0.922 

170 9 2 c 5oe00 32 9.34 12.84- 4a0 :>.o 0.72 0.83 0.,078 -1.380 

170 9 3 c 56.00 32 9.34 12.84 4.0 s.o 0.78 0.83 0.078 ·-0.614 

17"0 9 4 c f>beOO 32 9.34 12.84 4a0 ::..o 0.90 0.83 0.078 0.920 

170 9 5 c 56.00 3'.> 9.34 12. ~. 4.0 s.o 0.84 0.83 0.073 0.152 ,_ 



JOE NT SPAN BEAI\--1 SPAN STRANDS ECCENTRIC I lY DESIGN **CAMBER STAT. IS Tl CS** 

NMBR NMBR TYPE. LGfH (NMbR) END MIDDLE FPCl/FPC ACTL. MEAN s.To. l-VAL 
(FT) (INCHES) (KSI) DEV. 

171 1 1 c 55.00 18 10.42 10.42 4-eO s.o Oe54 Oe62 o.tlo -o.o68 
171 1 2 c 55.00 18 10.42. 10. 42: 4 .. 0 s.o 0.60 0.62 o.tt6 -0.148 
171 1 :.; c 55.00 lb 10.42 10•42 4.0 ~.o 0.12 Oeb2 0.116 0.889 

171 1 4 c 55.00 18 10.42 to. 42 4.0 5.0 0.54 0.62 0.116 -0.666 
171 1 5 c 55.0fi 18 10.42 10.42 4.0 t>.O 0.66 0.6£:: 0.116 0.371 
171 1 6 c 55.00 18 10.42 10.42 4.0 s.o 0.54 0.62 0.116 -0.666 

171 1 7 c 55.00 18 10.42 10.42 4.0 ~.o 0.90 o.o2: o.t16 2.447 

171 2 1 c 55.00 18 10.4 2. 10 .. 42 4-.0 s.o 0.60 0.62 o.tt6 -0.148 
171 2 2 c 55.00 18 10.42 10.42. 4-.0 :::;.o 0.54 0.62 o.Jto -o.o66 
171 2 3 c 55.00 18 10.42·: 10.42 4.0 s.o 0.36 0.62 0.116 -2.224 
171 2 4 c 5!:> .• 00 18 10.42 10.42 4.0 5.0 0.66 0.62 0.116 0.371 
171 2 5 c 55.00 18 10.42. 10.42 4.0 5.0 0.54 0.62 o.tt6 -0.668 
171 2 6 c 55.00 18 10.42: 10.42 4.0 5.0 0.48 0.62 o.tt6 -1.1&5 
171 2 7 c 55.00 18 10.4 2 10 .;42 4.0 5.0 0.60 0.62 0.116 -0.148 

171 3 1 c 55.00 18 10 .. 42 10.42 4e0 t>.O o.oo 0.62 o.tl& -o.t48 
171 3 2 c 55. \10 18 t0.4c: 10.42 4.0 5.0 0.78 0.62 0.116 1.408 

171 3 3 c 5e.. 00 18 10.42 to. 42. 4.0 s.o 0.66 o.o2 0. J 16 o. 371 .... 

171 3 4 c 55.00 18 10.42 10.42 4.0 s.o 0.66 0.62 o.tt6 0.369 

171 3 5 c 55.00 18 10.42 10.4-2 4.0 s.o 0.78 o.62 o.11o 1.408 

)> 
171 3 6 c 55.00 18 10 .42' 10.42 4-.0 5.0 0.60 0.62 0.116 -0.148 

I 171 3 7 c. 55.00 18 10.42 to. 42 4.0 5.0 0.60 0.62 0.116 -0.150 
'-I 
..r::. 

172 6 1 c 55.00 16 9.34 14. x 4.0 s.o 0.78 0. 59 0. t 30 1.442 

172 6 6 c 55.00 16 9.34 14.32 4e0 5.0 0.66 0.59 0.130 o.o19 
172 7 I c 55.00 16 9.34 14.:x:~ 4.0 5.0 0.60 0. 59 0.130 o.osb, 
172 7 6 c 55.00 16 9.34 14.:12 4.0 5.0 o.72 o.&9 o.1.30 0.981 

172 6 1 c 55.00 16 9.34 14. 32 4.0 5.0 0.54 0.59 o. 130 -0.404 

172 0 6 c 55.00 16 9.34 14a:.l2: 4.0 t>.O o.s4 0.59 0.130 -0.404 

172 7 1 c 55.00 16 9.34 14.32 4.0 s.o 0.36 0.59 0.130 -1.787 

172 7 6 c 55.00 16 9.34 14 • ..J2 •• o !:J.o o.54- 0.59 0.130 -0.404 

173 2 2 c 55.00 16 9.34 14.34 4.0 5.0 0.78 0.85 0.163 -0.400 

173 2 3 c 55.00 16 9.34 14· 34 4.0 !).0 1.02 o.ss o.to3 1.075 

173 2 4 c 55.00 16 9.34 14. :14 4.0 5.0 1.02 o.es 0.163 1.075 

173 2 5 c 55.00 16 9.34 14.34 4.0 5.0 0.66 o.e!> Oelb3 -1.137 

173 2 1 c 55.00 16 9.34 14 .. ~ 4.0 s.o 0.84 0.85 0.163 -0.031 

173 2 6 c 55.00 16 9•.34 14 • ;;,j4 4.0 s.o 0.84 o.ss. o.to3 -o.o3t 
173 2 1 c 55.00 16 9•34 14. ;:)'4- 4.0 s.o 0.78 0.85 0.163 -o.400 

173 2 2 c 55.00 16 9.34 14.34 4.0 s.o 0.84 0.85 0.163 -"0.031 

173 2 3 c 55.00 16 9.::;4 14. :"'4- 4.0 5.0 0.54 0.85 0.163 -1.874 

173 2 4 c 55.00 16 9.34 14.34- 4.0 s.o 0.90 0.85 0.1.63 0.338 

t 73 2 5 c 55.00 16 9.3L.f. 14.;.:::4 4.0 5.0 0.78 0.85 0 .1 6.3 -0.400 

173 2 6 c 55.00 16 9.34 14. ~ 4.0 s.o 1 .14 0.85 o.to3 1.813 



I DENT SPAN BEAM SPAN STRANDS ECCENTR 1 C I lY DESIGN **CAMBER STAT IS TICS** 
NMt3R NMBR TYPe LGTH (NM.t3R} END MIDDLE FPC.l/FPC ACTL• ME. AN STD. T-VAL 

( FT) ( INCHES) (KSil DEV. 

174 3 1 c 55.00 16 9.34 14.~ 0.90 **·** ***n -0.691 

174 3 2 c 55.00 lb 9.34 14.34 1.06 **** ***** --0.691 

174 3 3 c 55.00 16 9.34 14· 34 **** **** ***** 1.502 

174 3 4 c 55.00 16 9.34 14.:34 0.90 **** ***** -0.691 

174 3 5 c 55.00 16 9 • .3.4 14.34 *"*** **** ***** -0.471 

174 3 6 c 55.00 16 9.34 14 • .34 **** **** ***** 1.043 

175 3 1 c 55.00 16 9.34 )4. 34 4.0 5.0 0.24 **** ***** -0.474 

175 3 2 c 55.00 15 9.34 14 • .:..~ 4.0 s.o 0.66 **** ***** -0.454 

175 3 3 c 55.00 16 9.34 14.34 4.0 ~.a 0.78 **** ***** -0.448 
175 3 4 c 55.00 16 9.34 14 • ::54 4.0 s.o 0.90 *·*** ***** -0.443 

175 3 5 c 55.00 16 9.34 14.:::4 4.0 5.0 5.76 **** ***** -0.212 

17"5 3 6 c 55.00 lb 0. :i-4 14.:.-"4 4.0 s.o **** **** ***** 2.031 

176 4 1 .c 55.00 16 9.34 14 • .:2 4.0 5.0 le26 1. 11 0 .18!> o. 811 

176 4 2 c 55.00 16 9.34 14.32 4.0 5.0 1.02 1. • 11 0.185 -0.487 

176 4 3 c 55.00 16 9.34 14.32 4.0 5.0 1.38 1.11 0.185 t.4b0 

=r 176 4 4 c 55.00 16 9.34 14 • .32 4.0 5.0 l .14 1 • 11 0.185 0.162 

....... 176 4 5 c 55.00 16 9.:::>4 14.32 4 .. 0 s.o 0.96 1. 11 0.185 -0.811 

0"1 176 4 6 c 55 .. 00 16 .-;,.34 14.32 4.0 s.o 0.90 t. 11 o.ts~ -t.13o 

177 4 1 c 55.00 16 9.34 14 • .32 4.0 s.o t.32 0.97 0.297 1.177 

171 4 2 c 55.00 16 9.34 14.32 4.0 5.0 0.96 0.97 0.297 -0.034 

177 4 3 c 55.00 16 9e34 14.32 4.0 s.o 0.66 o.97 0.297 -1.042 

177 4 4 c 55.00 16 9.34 14 • .:..~ 4.0 5.0 0.66 0.97 0.297 -1.042 

177 4 5 c ss.oo 16 9.34 14.32 4.0 5.0 0.90 Oe97 o.297 -0.235 

177 4 6 c 55.00 16 9.34 14.22 4.0 5.0 1.32 0.9-, 0.297 1.177 

178 3 1 c 55.00 16 10.84 14.::. 4.0 s.o 1.02 0. 75 0.174- le549 

178 3 2 c 55.00 16 10.84 14.34 4.0 s.o 0.78 0.75 0.174 0.172 

178 3 3 c 55.00 16 10.84 14 • .34 4.0 5.0 0.66 Oe7S 0.174 -0.516 

178 3 4 c 55.00 16 10.84 14.34 4.0 s.o 0.78 o. 75 0.174 0.172 

178 3 5 c 55.00 16 10.84 14.34- 4 .. 0 5.0 o.7s o.75 o.J.74 0.172 

178 3 6 c 55.00 16 10.84 14.34 4.0 s.o 0.96 0.75 0.174 1.205 

178 3 7 c 55.00 16 l0tt84 14e::A. 4.0 ;>.o le02 o. 75 0.174 le549 

178 3 8 c 55.00 16 10.84 14.34 4.0 s.o 0.90 o. 75 0.174 0.861 

178 3 9 c 55.00 )6 10.84 14. 34- 4.0 5.0 o.7s o.7~ o.t-14 0.172 

178 3 10 c 55.00 16 10.84 14-.34 4.0 s.o 0.54 0.75 0.174 -1.205 

178 3 11 c ss.oo 16 10.84 14.34- 4.0 5.0 0.78 o.7t> 0.174 0.172 

178 3 12 c 55.00 16 tO.E4 14.:34 4.0 s.o 1.02 0. 7~> 0 .I 74 t. 54Q 

178 5 1 c. 55.00 16 10.&4 14 • .::s4 4.0 5.0 0.72 0. 7~ 0.174 -0.172 



I DENT SPAN BEAM SPAN S TRAN.DS ECCE:.NTR IC llY DESIGN **CAMBER STAT' IS TICS** 
NMBR NMBR TYPE LGTH (NMt3R} END MIOL>LE FPCI /FPC ACTL. MEAN s-ro. T-VAL 

( FT) (INCHES) {KSl) DEV. 
178 5 2 c 5!:>. 00 16 10.84- 14.31\. 4.0 s.o 0.78 0. 75 0.174 0.172 
178 5 .3 c 55.00 16 10. 8l~ 14.:?4 4.0 5.0 o.A4 o. 7'::) 0.174 0.516 
178 5 4 c 55.00 16 10.84 14.~ 4.0 5.0 0.90 o.7t, o.t74 o.at>t 
178 5 5 c 55.00 16 10.84 14.:.34 4.0 s.o 0.48 0.75 0.174 -1.549 
178 5 (> c 55.00 16 10.84 14.34 4.0 5.0 0.60 0.75 o.t74- -o.aot 
178 5 7 c 55.00 16 10.6.4 14 • .34 4.0 5.0 0.48 0.75 0.174 -1.549 
178 5 8 c 55.00 16 10.84 14.~ 4.0 s.o 0.66 o. 7s o.J 74 -0.516 
178 5 9 c 55.00 16 10.84 14.~ 4.0 5.0 o.7& 0.7~ 0 .t 74 0.172 
178 5 10 c 55.00 16 10.84 1'4. 34 4.0 5.0 0.48 o. 75 0.174 -1.549 
178 5 1 1 c 55.00 16 10.84 14.34 4.0 s.o 0.48 o. 75 0.174 -1.549 
178 5 12 c 55.00 16 10.6:4 14· .. 34- 4.0 5.0 0.78 0.75 0.174 o.t72 

179 2 1 c 55.00 20 9. f;4 9. e9 4.0 s.o 1.32 t .. 07 0.213 1.175 
179 2 2 c. 5:>. 00 20 9.89 9 • t:f:/ 4.0 !>eO 0.90 1.07 Oe2l.:S -0.799 
179 2 3 c 55.00 20 9.89 9. f9 4.0 s.o 1.26 1.07 0.213 0.893 
179 2 4 c 55.00 20 9.89 9.89 4.0 s.o 0.90 t.07 0.213 -0.799 
179 2 r:::: 

._j c 55.00 20 9.89 9. £{(") 4.0 s.o t.?O 1.07 0.213 0.612 
179 2 6 c 55.00 20 9.89 9 .t.H 4.0 ::,.o 0.84 1.07 0.2:13 -1.082 

l> 
I ....... 
m 180 7 1 c 53. co 34 9. c 1 9 .. £:1 4.2 s.o 0.45 0.64 0.1 70 -0.91o 

180 7 2 c 53.00 34 ~1.21 9.21 4.2 b.O 0.72 o.o4 o.170 0.493 
180 7 3 c 53.00 34 9.21 9. 21 4.2 5.0 0.60 0.64 0.170 -0.212 
180 7 4 c 53.00 34 9.21. 9. 21 4.2 5.0 0.36 0.64 0.170 -1.621 
180 7 5 c 53.00 34 9.21 9. 2'1 4.2 5.0 0.84 0.64 0.170 lel99 
180 8 1 c 5."2).00 34 9.21 9. 2:1 4.2 5.0 0.42 0.64 0.170 -1.269 
180 8 2 c 53.00 34 9.21 9. 21 4.2 s.o 0.78 0.64 0.1.70 0.846 
180 8 3 c 53.00 34 9.21 9. 21 4e2 5.0 0.60 0.64 0.170 -0.213 
180 8 4 c 53.00 34 9.21 9. 21 4.2 5.0 0.78 O. 64 0. I 70 0.846 
180 8 5 c 53.00 34 9.21 9a21 4.2 5.0 o.7s Oe64 0 el-/0 0.846 

181 7 1 c 52.80 34 9.20 9.20 4.2 5.0 0.78 0.63 0.204 0.745 
181 7 2 c 52.80 34 9.20 9eal 4.2 s.o o.s4 o.o3 o •. 204 -0.431 
181 7 3 c 52.80 34 9.20 9. 20 4.2 s.o 0.60 o. 63 0.204 -0.137 
181 -, 4 c 52.80 34 9.20 9.20 4-·2 5.0 Oe96 0.63 0.204 1.628 
181 7 5 c 52 .• 80 34 9.20 9.20 4.2 5.0 0.96 0.63 0.204 1.629 
181 8 1 c 52.80 34 9•20 9.20 4.2 5.0 0•60 0.63 o •. 204 -o.t37 
181 8 2 c 52.80 34 9.20 9. 20 4.2 5.0 0.66 0.63 0.204 0.156 
181 6 3 c 52.80 34 9.20 9.2'0 4.2 5.0 0.72 o.b3 0.204 0.451 
181 8 4 c 52.80 34 9.2G 9.20 4.2 5.0 0.66 0.63 0.204 0.156 
181 8 5 c 52.80 34 9.20 9. 20 4-.2 s.o o.7a 0.63 Oe204 o. 745 
181 9 1 c 53.00 34 9.20 9 .. 2'0 4.2 5.0 0.36 0.63 0.204 -1.314 
181 9 2 c 53.00 34 9.20 9 • L:O 4.2 s.o o.oo 0.63 0.204 -0.137 

.. 



. :·~· 

I DENT ·sPAN BEAM SPAN STRANDS ECCENTRIC I lY DESIGN **CAMBER STATISTICS** 
NMBR NMBR TY.PE LGTH (NMBR) END MIDDLE FPCI/FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) {KSI) OEV. 
181 9 3 c 53.00 34- 9.20 9. 20 4.2 s.o 0.36 o.o3 o.204 -1.314 
181 9 4 c 53.00 34 9.20 Go. 20 4.2 5.0 0.60 0.63 0.204 -0.137 
181 9 ~ c 53.00 34 9.20 9.20 4.2 t».O 0.24 o.o3 o.2o4 -1.902 

182 8 1 c 52.00 32 9.46 9.46 4.0 5.0 0.54 0.54 0.170 -o.ooo 
182 8 2 c 52.00 32 9.46 9.46 4.0 5.0 o.o6 o.54 0.17() 0.708 
182 8 3 c s·2. oo 32 9.46 9.46 4.0 5.0 0.66 0.54 o.t7o 0.707 
182 8 4 c 52.00 32 9.4b 9.46 4.0 s.o 0.90 0.54 0.170 2.121 

182 8 5 c 52.00 32 9.46 9.46 4.0 s.o 0 .. 42 0.54 0.170 -0.707 
182 9 1 c 52.00 32 9.46 9.~ 4.0 :,.o 0.42 0.54 Oel70 -0.707 
182 9 2 c 52.00 32 9.46 9.46 4.0 s.o 0.4-2 Oe54 o. 170 -0.707 
182 9 3 c 52.00 32 9.46 9.46 4.0 s.o 0.30 o.s4 o.t-ro -1.415 
182 9 4 c 52. CO 32 9.4h 9.46 4.0 5.0 0.54 0.54 0.170 0.001 
182 9 0 c 52.00 32 9.4o 9.40 4.0 5.0 o.54 0.54 0.170 -o.ooo 

183 4 1 c 50.00 14 9.95 14.50 4.0 5~0 0.42 0.32 0.096 1.017 

183 4· b c 50.00 14 9.9::> 14.50 4-eO 5.0 Oe42 Oe32 Oe090 1.017 
)> 183 5 1 c 50.00 14- 9.95 14.50 4.0 5.0 0.12 0.32 0.096 -2.112 
I 183 5 6 c so.oo 14 9.95 14.50 4-.0 s.o 0.36 0.32 o.o96 0.392 

...... ...... 183 4 1 c 50.00 14 9.95 14. 5{) 4.0 s.o 0.30 o.~2 0.096 -0.234 
183 4 6 c 50.00 14 9.95 14.~ 4.0 s.o Oe30 o-.32 o.o9b -o.230 
183 5 I c 50.00 14 9.95 14.~ 4.0 5.0 0.30 0.32 0.096 -0.234 

183 5 0 c so.oo 14 9.95 14.50 4.0 5e0 o.3o 0.32 0.096 0.390 

184 1 1 c 50.00 24 10.09 10.09 4.0 s.o 0.48 0.31 o.t3o 1.292 
184 1 2 c 50.00 24 10.09 10.09 4.0 5.0 0.42 0•31 0.130 0.830 
184 1 3 c 50.00 24 10.09 10.09 4.0 5.0 0.18 0.31 0.130 -1.015 
184 1 4 c so.oo 24 10.09 10.09 •• o 5-.0 0.24 0.31 o.t30 -0.553 
184- 1 5 c so. 00 2.4 10.09 10.09 4.0 5.0 0.24 0.31 o.t30 -0.553 

185 1 1 c so.oo 14 10.60 14. :.18 4.0 o.o 1.14 **** ***** -0.28!> 
185 1 2 c 50.00 14 10.66 14. :a 4.0 o.o 0.60 **** *** ** -o. 289 
185 1 3 c so.oo 14 10.66 14 • .38 4.0 o.o 0.30 **** ***** -0.291 
185 1 4 c 50.00 14 10.66 14.28 4.0 o.o 0.72 **** ***** -0.288 

185 1 5 c 50.00 14 10.66 14.38 4.0 o.o 0.48 **** ***** -o •. z.9o 
185 1 6 c 50.00 14 10.66 14 • 38- 4.0 o.o 0.66 **** ***** -0.289 
1.85 4 1 c 50.00 14 10.66 14.~ 4.0 o.o 0.72 **** ***** -0.288 

185 4 2 c 50.00 14 10.6b 14.34 4 .• 0 o.o 0.78 **** ***** -0.288 
185 4 3 c 50.00 14 10.66 14 .. .:;)4 4.0 o.o 0.54 **** ***** -0.289 
185 4 4 c so.oo 14 10 .. 66 1.4. =-~ 4.0 o .. o **** **** ***** 3.175 

185 4 5 c 50.00 ).4 10.66 14.~ 4.0 o.o 0.72 **** ***** -0.288 



I DENT SPAN bEAM SPAN STRANDS ECCE NTP IC llY DESIGN **CAMBER STAT IS TICS** 
NMBR NM8R TYPE LGTH (NMSR) END MIDDLE FPC! /FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) (K SI) DEV. 
185 4 6 c 50.00 14 10.66 14.-.34 4.0 o.o o.s4 **** ***** -o.289 

186 1 1 c 50.00 14 10.66 14.38 4.0 s.o 0.60 1.05 1.661 -0.268 
186 1 2 c 50.00 14 10.66 14.38 4.0 5.0 0.72 t.05 1.661 -0.196 
186 I 3 c 50.00 14 10.66 14.38 4-.C s.o 0.66 1.05 1.661 -0.232 
186 I 4 c 50.00 14 to.o6 14.~ 4.0 5-.0 6.30 t.os 1 .6-6-1 3.165 
186 l 5 c so.oo 14 10.66 14.38 4.0 5.0 0.48 1.05 1.661 -0.340 
186 1 6 c so.oo 14 10.66 14.38 4.0 s.o 0.60 t.05 1.661 -0.268 
186 4 1 c 50.00 14 10.6t:- 14.36 4.0 5.0 0.66 t.cs 1 .661 -0.232 
18o 4 2 c so.oo 14 to.co 14.38 4.0 5.0 0.36 t.o~ 1.661 -0.413 
186 4 3 c 50.00 14 10.66 14 • .3S 4.0 5.0 0.30 1.05 1.661 -o.449 
186 4 4 c so.oo 14 10.66 14.38 4.0 s.o 0.48 1.05 le661 -0.340 
186 4 5 c ~o.oo 14 tO.o6 14-.28 4.0 t>.O 0.66 1.05 I .6bl -0.232 
18b 4 6 c 50.00 14 lO.o6 14.38 4.0 5-.0 0.72 t.Ob t.obl -0.196 

187 1 1 c 50.00 14 10.66 14 • .:::6 4.0 5.0 0.84 0.73 0.093 1.134 
187 I 2 c 50.00 14 10.6b 14.38 4.0 s.o 0.78 0~73 o.o93 0.486 

)::o 
187 1 3 c so.oo 14 10.66 14.38 4.0 s.o 0.84 o. T.3 0.09.3 1.132 

I 187 1 4 c 50.00 14 10.66 14 • :.38 4.0 5.0 0.72 0.73 0.093 -0.162 
....... 187 1 5 c 50.00 14 10 eO(> 14 • .:.~ 4.0 5.0 0.78 o. 73 0.093 0.486 (X) 

187 I (> c 50.00 14 10.66 14. ;,j.g 4.0 5.0 0.66- 0.73 0.093 -0.810 
187 3 1 c 50.00 14 to.oo 14.38 4.0 5.0 o.oo Ow73 0.093 -1.4-56 
187 3 2 c 50.00 14 10.6-6 14-.3(3 4-.0 s.o 0.90 0.73 0.093 1.780 
187 3 3 c 50.00 14 10.60 14 .:..~ 4.0 s.o Oe72 0.73 0.093 -v.t62 
187 3 4 c 50.00 14 10.66 14- • .38 4.0 5.0 0.66 0.73 0.09.3 -0.&10 
187 3 5 c so.oo 14 10.66 14.33 4.0 s.o o.o6 0.73 0.093 -0.808 
187 3 6 c 50.00 14 10.66 14.38 4-.0 5.0 0.66 0.73 0.093 -0.810 

188 1 1 c 50.00 14 to.oo 14.38 4-.0 s.o 0.54 0.77 0.130 -1.768 
188 1 2 c 50.00 14 10.66 14-· ~8 4.0 5.0 0.66 o. 77 0.130 -0.846 
188 1 3 c 50.00 14 10.66 14.38 4.0 5.0 0.84 0.77 0.130 0.538 
188 l 4 c 50.00 14 10.66 14. 3::) 4.0 5.0 o.7e o.77 o .130 o.o77 
188 1 5 c so.uo 14 10.66 ., .... 38 4-.0 5.0 0.90 o.77 o.t3o t. 000 
188 I 6 c 50.00 14 10.66 14.38 4.0 5.0 0.90 0.77 0.130 t.ooo 
188 3 1 c 50.00 14 10.66 14. :...-£_ 4 .• 0 5.0 0.90 0. 77 0.130 1.000 
188 3 2 c 50.00 14 10.66 14-.38 4-.0 5.0 o.7z o.77 o.t30 -o.385-
188 3 3 c 50.00 14 10.66 14 • .38 4.0 s.o 0.78 o. 77 0.130 0.077 
188 3 4 c so.oo 14 10.66 14 • :.=:6 4.0 :,.o Oe84 o. 77 0.130 0.5-37 
188 3 5 c 50.00 14 10.6(:; 14 .. 38 4.0 5.0 0.84 0.77 0.130 0.538 
188 3 6 c 50.(;0 14 l0eb6 14.::.£ 4.0 5.0 o.t>4 o. 77 0.130 -1.769 



IDE NT SPAN BEAM SPAN STRANDS ECCE t--trt"R 1 C I lY DESIGN **CAMBER STAT IS TICS** 

NMBR NMbR "TYPE LGTH (NMBR) END MIDDlE -FPCl/FPC ACTL. MEAN STO• T-VAL 

(FT) (INCHES} (KSI) OEV. 

189 1 1 c 50.00 14 10.66 14. :13 4.0 5.0 0.78 o.76 o.tt.3 0.221 

189 1 2 c so.oo 14 10.66 14.38 4.0 s.o 0.90 0.76 0.113 1.284 

189 I 3 c so.oo 14 10.66 ••• .;,8 •• o 5--.0 o.s ... o.7o o.t13 o.7b3 

189 1 4 c 50.00 14 10•66 14.38 4.0 se;o o.72. o;76 o.tt3 ~o.3tl 

189 I 5 c 50.00 14 10•66 14.38 4·0 5.0 Oia66 Oa7b Oel13 --o.S4;1 

189 1 6 c so.oo 14 10.66 14.38 4.0 s.o 0.90 o. 76 0.113 1.285 

t89 3 1 c 50.00 14 16.66 14.~ •• o s.o 0.60 0,.70 0·113 ........ ~74 

189 3 2 c 50.00 14- 10.66 14.38 4.0 s•o 0~72 o;T6 o.tt3 ~o~·309 

189 3 3 c 50.00 14 )0.66 14.38 4.0 s.o o.o6 o.76 o.tt3 -o.s41 

189 3 4 c so.oo 14 10.66 14.38 4.0 s.o 0.78 0.76 0.113 0.221 

189 3 5 c so.oo 14 10.66 14.:11 4e0 5.0 0.90 o. 76 0.113 le285 

189 3 6 c so. 00 14 10.66 14.33 4.0 s.o 0.60 0.76 0.113 -1.374 

190 1 1 c :.o. 00 1'+ 10.66 14.~- 4.0 s.o Oe60 o.b9 o.121 -0.742 

190 1 2 c so. 00- 14 10.66 14.38 4.0 s.o ·o e1'S Oe69 0.121 0.741 

190 1 3 c 50.00 14 10.66 14.~ .-.o s.o o.54 o.69 o.121 ... 1.237 

190 1 4 c 50.00 14 10.66 14·~· 4.0 s.o 0~60 0.69 0.121 -0.742 

190 1 !> c 30.00 14 10.66 14.38 •• o s.o O•~ 0.69 0·121 -1.2.37 

> 190 t 6 c so.oo 14 10.66 14.38 4~0 s•o 0.54 o.69 0.121 --1.235 
I 

'-1 190 3 1 c so.oo 14 10.66 14.38 4.0 s.o 0.78 o.b9 o.121 0.741 

U) 190 3 2 c so.oo 14 10.66 14 • .38 4.0 s.o 0.84 o.69 o.121 1.236 

190 3 3 c so.oo 14 10e6b 14· 38 4.0 5•0 0.66 0 •09 Oel21 -0.247 

190 3 4 c 50.00 14 10.66 14.39 4.0 s.o 0.78 0.69 0.121 0.741 

190 3 5 c 50.00 14 10.66 14.38 4.0 s.o 0.78 0.69 0.121 0.741 

190 3 6 c 50.00 14 10.66 14 • .2e 4.0 ~.o 0.84 0. 69 0.121 1.236 

191 1 1 c bo.oo 14 10.66 14.38 4.0 5.0 0.42 0.63 0.146 -1.440 

191 1 2 c so.oo 14 10.66 14.38 4.0 s.o 0.72 0.63 0.146 0.618 

191 1 3 c. 5o.oo 14 10.66 14·33 -..o s..o &.42: 0.-63 Oe14b -1•4 .. 0 

l91 t 4 c so.oo 14 10.66 t4. 38 4.0· SeO 0.66 o.63 o.t46 0.?06 

191 1 5 c 50.00 14 10.66 14· 3B 4.0 5.0 O.bO o.63 o.t46 -o.206 

191 1 6 c so.oo 14 10.66 14.38 4.0 s.o 0.48 0.63 0.146 -1.029 

191 3 1 c so.oo 14 10e66 14.38 •• o s.o 0.66 o.63 o.l46 0.2.06 

191 3 2 c so.oo 14 10.66 14.~ 4.0 s.o Oe.54 0.63 0.146 :-.0.616 

191 3 3 c 50.00 14 10.66 14.38 4.0 5.0 0.72 Oe63 0.146 o.ot7 

191 3 4 c 50.00 14 10.66 14 • .38 4.0 s.o 0.78 o.63 o.t46 1.028 

191 3 5 c 50.00 •• 10.66 14·38 4•0 5.0 ·0•66 0•63 o•l~N> 0•206 

191 3 6 c so.oo 14 10.66 14.38 4.0 5.0 0.90 041163 o.t46 t.esi 

192 1 1 c 50.00 14 I:Oel)b 14· .38 4 .. 0 5•0 o •. 6o o.o3 o.t34 -0.224 

192 1 2 c 50.00 1.4 t0.6fo 14.38 4.0 s.o 0.60 0.63 o. 134 -0.224 

192. 1 3 c 50.00 14 t0.6o 14 • .aa 4.0 s.o 0.72 0.6.3 0.134 0.670 



I DENT SPAN BEAM SPAN SlHANDS E.CCE..NTRIC I 1Y DESIGN **CAMBER ST.AT ISTI CS** 
NMBR NMBk TYPt: LGTH (NMBR) t:Nu MIDDLE FPC I /f-PC ACTL. ME. AN STD. T-VAL 

(FT) (INCHES) CKSI) DEV. 
192 1 4- c so.oo 14 10.66 14 • .38 4.0 5 .. 0 0.36 o. 63 0.134 -2..01.2 
192 I 5 c so.oo 14 10.66 14 • .38 4.0 s.o 0.60 0.63 0.134 -0.224 
192 1 6 c 50 •. 00 14 to.oo 14.33 4.0 s.o 0.48 0.63 0 ·134 -i. 118 
192 3 1 c so.oo 14 10.66 14.38 4.0 s.o 0.78 0.63 0.134 1.116 
192 3 2 c 50.00 14 10.66 14 • .::ss 4.0 5.0 0.78 0.63 0.134 1.118 
192 3 3 c 50.00 14 10.66 14.38 4.0 5.0 0.60 0.63 0.134 -0.224 
192 3 4 c 50.00 14 10.66 14.38 4.0 s.o 0.60 0.63 o.134 -0.224 
192 3 5 c 50.00 14 10.66 14 • .38 4.0 5.0 0.60 0.63 o.t 34 -0.224 
192 3 6 c 50.00 14 10.66 14.38 4.0 5.0 0.84 0.63 0.134 t. 566 

193 l J c 50.00 14 10.66 14.38 0.84 0.68 0.168 0.9!:>0 
193 t 2 c 50.00 14 10.66 14.38 o.co o.68 o.t68 -0.475 
193 1 3 c 50.00 14 10.66 14. :-a 0.84 0.68 0.168 0.950 
193 1 4 c so.oo 14 10.66 14.38 0.72 0.68 o.t68 0.238 
193 1 5 c so.oo 14 10.66 14.38 0.84 0.68 0.166 ' 0.950 
193 1 6 c 50.00 14 10.66 14 • .38 0 .. 30 o.oB ·o.to.-a -2.25o 
193 4 1 c 50.00 14 1 Oat·L• 14 • :.:.8 0.72 0.6b 0.168 0.237 
193 4 2 c so.oo 14- 10.66 14.38 o.s4 O.b8 o.tc>B -0.832 

)> 193 4 3 c 50.00 14 10.66 14. 28 0.60 0.68 0.168 -0 .. 475 
I 193 4 4 c 50.00 14 10.66 14.38 0.54 0.68 0.168 -O.b32 00 

19.3 4 C" c so.oo 14 1 0 •. 66 14.38 0.78 ,0.68 0.168 0.595 0 ~ 

193 4 6 c 50.00 14 10.66 14.~ 0.84 o.oe 0.168 0.950 

194 t 1 c 50.00 14 10.66 14.28 4.0 5.0 0.60 0.75 o.o90 -1.657 
194 1 2 c 50.00 14 10.o6 14 • .2'8 4•0 5.0 0•90 0.75 0.090 1.660 
194 1 3 c 50.00 14 10.66 14.38 4.0 s.o 0.78 o. 75 0.090 0.331 
194 1 4 c 50.00 14 10.66 14.38 4-.0 s.o 0.84 0.75 0.090 0.996 
194 1 5 c 50.00 14 10.66 14.38 4.0 5.0 0.78 0.75 c .090 0.329 
194 1 6 c 50 .. 00 14 10.66 14.38 4.0 s..o 0.78 0 .. 75 0.090 0.331 
194 4 1 c 50.00 14 10.66 14.38 4.0 5.0 0.66 0.75 0.090 -0.995 
194 4 2. c 50.00 14 10.66 14.33 4.0 5.0 0.78 0.75 0.090 0.331 
194 4 3 c so.oo 14 10.66 14 • ..38 4-.0 5.0 0.84 o. 75 0.090 0.994 
194 4 4 c 50.00 14 10.66 14.38 tt..o s.o 0.66 o. 75 o.o90 -0.99!> 
194 4 5 c 50.00 14 10.66 14 • :::13 4.0 5.0 0.72 o. 75 0.090 -o. 331 
194 4 6 c 50.00 14 10.66 14 • .::f3 4.0 s.o Oa6b o. 75 0.090 -0.995 

195 1 1 c so. oo· 28 9a80 9.80 4.0 s.o ·o.6o 0.40 0.163 •• 583 
195 J 2 c so.oo 28 9.80 9.6) 4-.0 s.o 0.60 0.40 0.163 1.215 
195 1 3 c 50.00 28 9.80 9. 00 4.0 s.o .o .30 0.40 o.t63 -0.627 
195 I 4 c so. 00 28 9.80 9.80 4.0 5.0 0.30 0.40 o. 1 63 -o. 627 
195 I 5 c so.oo 28 9.80 9. 00 4.0 s.o 0.42 0.40 0.163 O.llu 
195 3 1 c 50.00 28 9.80 9. eo 4.0 s.o 0.42 0.40 o.t63 0.110 

j; .. 



J, • 

IDE NT SPAN BEAM SPAN STRANDS ECCENTRIC llY DESIGN **CAMBER STAT lSTI CS** 
NMBR NMBR TYPE LuTH (NMBR) END MIDDLE FPCI/FPC ACTL. Mt:AN STD. T-VAL 

(FT) (INCHES) fKSl) DEV. 

195 3 2 c 50.00 28 9.80 9.00 4.0 s.o 0.42 0.40 o.Ic3 o.tto 
195 3 3 c 50.00 28 9.80 9. 80 4.0 s.o 0.18 0.40 o.t63 -1.361 
195 3 4 c 50.00 28 9.80 9.80 4•0 s.o 0.42 Oe.4-0 Oelb3 o.tto 
195 3 5 c 50.00 28 9.80 9. ro 4.0 5.0 0.36 0.40 0.163 -0.258 
195 3 1 c so.oo 28 9.80 9.00 4.0 s.o 0.24 0.40 0.163 -0.993 
195 3 2 c 50.00 28 9.80 9. 00 4 .. 0 s.o 0.60 0.40 0.163 1.215 

195 3 3 c so.oo 28 9.80 9.80 4.0 5.0 0.78 0.40 o.163 2.319 

195 3 4 c 50.00 28 9.80 9. 00 4-.0 5.0 0.12 0.40 o.t63 -1.731 

195 3 5 c 50.00 28 9.b0 9.60 4.0 5.0 o.3o 0.4-0 o.t63 -0.627 

195 1 1 c 50.00 28 9.80 9. 00 4.0 5.0 0-·30 0.40 o .to3 -0.62t> 

195 1 2 c 50.00 28 9.80 9.00 4.0 5.0 0.42 0.40 o.t63 o.110 

195 l 3 c 50.00 28 9.80 9. E.;() 4.0 s.o 0.42 0.40 0.163 0.110 

195 1 4 c so.oo 28 9.80 9.80 4.0 s.o Oe48 0.40 0.163 0.479 

195 1 5 c so.oo 28 9.8(} 9.00 4.0 s.o 0.30 0.40 0.163 -0.625 

196 1 1 c 50.00 28 9.80 9. f.?() 4.0 s.o 0.60 0.55 0.143 0 • .337 

I9o 1 £: c 50e.OO 2b 9.60 9. t:{) 4.0 5.0 0.66 O.!>~ 0.143 o.7t>B 

196 t 3 c so.oo 28 9.80 9. a> 4.0 s.o 0.48 0.55 0.143 -0.505 

)::11 196 1 4 c so. 00 28 9.&0 9.00 4.0 5.0 0.42 0.55 0.143 -0.928 
I 196 1 5 c so •. oo 28 9.80 9.00 4.0 5.0 o.o6 Oe5S Oel4-3 0.757 

(X) 
196 3 1 c 50.00 28 9.eo 9. eo 4.0 s.o 0.66 0.55 0.143 o. 758 __, 
196 3 2 c 50.00 28 9.80 9.80 4.0 s.o o~24 0. 55 0 .143 -2. 189 

196 3 3 c oo.oo 28 :::~.c:~o 9. f.;-i) 4.0 5.0 0.54 O.b5 Oel43 ---G.D83 

196 3 4 c 50.00 28 9.80 9.00 4.0 s.o 0.66 Oe55 Oel43 0.758 

196 3 5 c 50.00 28 9.80 9. 00 4.0 5.0 0.42 0.55 o.t43 -0.926 

196 1 I c so.oo 28 9.80 9.80 4.0 s.o 0.72 o.ss o.t43 1.178 

196 1 2 € 50.00 28 9.80 9.l~ 4.0 s.o 0.66 o.55 o.t43 0.758 

196 J 3 c 50.00 28 9.80 9.00 4.0 s.o Oe48 0.55 0.143 -0.505 

196 1 4 c so.oo 28 9.80 9.00 4.0 ~.o .0.48 o.~t> o.t43 -0.506 

196 l !) c so. 00 28 9.80 9.00 Lf..O 5.0 o.s4 o.55 o.143 -o.oas 

196 3 1 c so. 00 28 9.80 9.00 4.0 s.o o.s4 0.55 0.143 2.021 

196 3 2 c so.oo 28 9.80 9. 00 4.0 s.o 0.30 o.ss 0.143 -1.768 

196 3 3 c 50.00 28 9.80 9. 00 4.0 5.0 0.54 0.55 o.t43 -o.063 
196 3 4 c 50.00 28 9.t80 9.00 4.0 .o:.o 0.60 o.ss o._t43 0.337 

196 3 5 c 50.00 28 9.80 9. 00 4.0 s.o 0.54 o.ss o.t43 -0.083 

197 7 1 c 50.00 16 10.84 10.84 4.0 s.o 0.72 0.69 0•268 0.131 

197 7 2 c so. 00 16 10.84 to. 84 4~0 s.o 0.12 0.69 OIJ268 -2.111 

197 7 3 c 50.00 16 10.84 to.m 4.0 s.o 0.42 0.69 Oe2b8 -o.990 

197 7 4 c so.oo 16 10.84 10.84 4.0 s.o 0.60 O.b9 0.268 -0.318 

197 7 5 c 50.00 16 10.84 10. ar. 4ti.O 5.0 0.78 0.69 0-.268 0.355 

197 7 6 c so.oo 16 10.84 10.84 4.0 s.o 1.02 0.69 0.268 t .251 

197 8 1 c 50.00 16 10.84 10. 84- -4.0 s.o 0.54 0.69 0.268 -0.541 



I DENT SPAN tJEAM SPAN STRANDS ECCENTRIC 1 lY DESIGN **CAMBER STAT IS TICS** NMBR NMBR TYPE LGTH (NMBR) END MIDDLE FPC I /F:PC ACTL. MEAN 510. T-VAL {FT) (INCHES) {K$1) OEV. 197 8 2 c 50.00 16 10.84 10. E4 4.0 s.o 0.84 0.69 0.268 0.579 197 8 3 c 50.00 16 10.84 10.84 4.0 s.o 0.66 0.69 0.268 -0.093 197 8 4 c 50.00 16 10.84 tO. CA. 4.0 s.o 1.14 0.69 0.268 1.700 197 8 5 c 50.00 16 10.84 to. et. 4.0 s.o 0.78 0.69 0.268 0.355 197 8 b c 50.00 16 10.84 10.64 4.0 s.o 0.60 o.o9 0.268 -0 • .318 

198 2 1 c 50.00 14 tt.oa tt.r.e 4.0 s.o 0.90 0.59 0.183 1. 675 198 2 2 c so. 00 14 ll.Ob 11. C8 4.0 !i.O o.ob 0.59 o.ta3 0.362 198 2 3 c 50.00 14 tt.oe II. 08 4.0 s.o 0.30 0.59 0.163 -1.607 198 2 4 c 50.00 14 ll.OB ll. 00 4.0 5.0 Oe4b 0.59 0.183 -0.622 198 2 5 c 50.00 14 11.08 II. CB 4.0 s.o 0.48 0.59 0.-183 -o. 622, 198 2 6 c 50.00 14 11.08 11.00 4.0 s.o 0.48 Oe59 Oel83 -O.c22 198 2 7 c 50.00 14 11.08 11. G8 4.0 s.o 0.30 0.59 0.183 -1.607 198 2 6 c 50.00 14 11.06 II • 08 4.0 s.o 0.30 0.59 Oal83 -1. 60"7 198 3 1 c 50.00 14 tt.oe I I .. 08 4.0 s.o 0.72. 0.59 0 .]83 0.691 198 3 2 c so.oo 14 11.08 ll .. 08 4.0 s.o 0.66 Oab9 0.183 o.3o2 198 3 3 c 50.00 14 ll.G/:3 11. U8 4.0 s.o 0.30 0.59 0.183 -1.606 198 3 4 c so.oo 14 11.08 11.00 4.0 5.0 0.42 0.59 0•183 -0.950 
)> 198 3 5 c 50.00 14 tt.08 11.08 4.0 s.o 0.24 0.59 0.183 -I.93t> I 198 3 6 c ~o.oo 14 11.08 11.00 4.0 t>.o 0.60 0.59 0.183 0.034 co 198 3 7 c so.oo 14 11.08 11.08 4-.0 s.o 0.60 o. 59 0.163 0.034 N 

198 3 8 c so.oo 14 11.08 11.08 4.0 s.o 0.36 o .59 o.ta:s -1.278 198 4 1 c 50. co 14 tt .. oe 11.00 .;..o s.o 0.60 0.59 0.163 0.0..:)4 198 4 2 c so.oo 14 11.08 11.. 00 4.0 s.o 0.66 0.59 0.183 0.362 198 4 3 c 50.00 14· 11.08 11.08 4.0 5.0 0.60 0.59 0.183 0.034 198 4 4 c so.oo 14 11.08 1•1•00 4-.0 -s.o o.oo 0.59 0•183 0.034 198 4 5 c so.oo 14 11.08 ll. 00 4.0 s.o 0.42 o. 59 0 •. t 83 -0.950 198 4 6 c so. 00 14 11.08 11.00 4.0 5.0 0.60 0.59 0.183 0.034-198 4 7 c 50.00 14 11.08 It •. 08 4.0 s.o 0.54 0.59 0.183 -0.294 198 4 8 c so.oo 14 11.08 II • 08 4.0 5.0 0.60 0-..59 0.183 0.034 198 6 1 c 50.00 14 11.08 J 1 .. 08 4.0 5.0 0.60 0.59 0.183 0.034 198 6 2 c 50.00 14 11.08 11 • OS 4.0 s.o 0.36 0.59 0.183 -1.278 198 6 3 c 50.00 14 11.08 11.00 4.0 5.0 0.54 0 J:,:·~ 0.183 -0.294 •0·~ 198 0 4 c so.oo 14 11 .. 08 11.00 4.0 s.o 0.84 0.59 0.183 1.347 198 6 5 c so. 00 14 11.08' 11.00 4.0 5.0 0.84 0.59 0.183 1. 347 198 6 6 c 50.00 14 11.08 11. 08 4.0 5.0 0.66 0.59 0.183 0.362 198 6 7 c so.oo 14 11.08 11. 08 4.0 s.o 0.36 0.59 0.183 -1.278 198 6 8 c so.oo 14 ll.O.b 11.()6 4.0 ·5.0 o • .oo 0.;59 0 ·183 0.034 198 9 1 c so.oo 14 11.08 ll. 00 4.0 s.o 0.90 0.59 0.183 1.675 198 9 2 • c 50.00 14 11.08 11. (B 4.0 s.o 0.60 Oe59 o.t83 0.034 198 9 3 c so. 00 14 11.08 11.08 4.0 5.0 0.78 0.59 0.183 •• 019 198 9 4 c. 50.00 14 11.08 11.08 4.0 5.0 0.84 o.~y Oel83 1e347 198 9 5 c so.oo 14 11.08 11.08 4.0 5.0 0.60 o. 59 0.183 0.034 198 9 0 c so.oo 14 11.08 1 I • 06 4-.0 5.0 0.78 o.59 o.ta3 J. 019 

• • 



t " 

I DENT SPAN BEAM SPAN STRANDS ECCENTRICilY DESIGN **CAMBER STAT lS Tl CS** 
NMSR NMBR TYPE LGTH (NMBR) E. NO MlDDt..E: FPC..:.l/FPC . ACTL. ME. AN STD. T-VAL 

( FT) (INCHES) (KSI) DEV. 
198 9 7 c 50.00 14- 11.08 11 .OB 4.0 !>eO 0.84 0.59 0 .t ts3 1 • .347 
198 9 8 c 50.00 14 11.06 11.00 4.0 s.·o 0.66 0.59 0.183 0.362 
198 10 1 c o.o.oo 14 lleOb 11.08 4.0 5.0 0.24 o.59 o.t83 -1.935 
198 10 2 c 50.00 14 11.0& 11. C8 4.0 s.o 0.60 0.59 0 e:l 63 0.034 
198 10 3 c 50.00 14 11.08 II • 08 4.0 s.o Oe84 o. 59 0.183 1.347 
198 10 4 c 50.00 14. tl.Ob 11.00 4.0 5.0 0.66 0.59 0.183 0.362 
198 10 5 c 50.00 14 11.08 11.00 4.0 s.o 0.84 0.59 0.183 1.347 
198 10 6 c 50.00 14 11.06 11.08 4.0 5 •. 0 0.78 0.59 0.183 1.019 
198 10 7 c so.oo 14 lt.oe 11.(18 4.0 5.0 0.66 0.59 0.183 0.362 
198 10 8 c 50.00 14 tt.oe 11 • OS 4.0 5.0 Oeb6 )0 .59 0.183 Oe362 

199 1 1 c 50.00 16 10.84 10.84 4.0 s.o o.6o Q.4S 0.135 1. t;,97 
199 1 2 c so. 00 16- tO.b4 10.84 4.0 s.o o.s4 0.45 0.135 0.705 
199 1 3 c so.oo 16 10.84 l0•d4 4.0 s.o 0.4-8 0.4::::> 0 ·135 0.2~9 

199 1 4 c 50.00 16 10.84 10.84 4.0 s.o 0.36 0.45 0.135 -0.632 
199 1 5 c so.oo lo 10.84 l0ef:t4 4.0 s.o 0.60 0.45 0.135 l. 1 t>2 
199 1 6 c 50.00 16 10.84 10.84 4.0 5.0 0.42 0.45 0.135 -o.l8o 
199 3 1 c 50.00 16 10.84 10.84 4.0 5.0 o.te 0.45 0.135 -1.969 

)> 
199 3 2 c 50.00 16 10.64 10 .. 84 4.0 5.0 0.42 0.45 0.135 -0.185 

I 199 3 3 c 50.00 16 10.84 10.E4 4.0 s.o 0.48 0.45 0.135 0.260 
(X) 1.99 3 4 c so.oo 16 10.84 10. fA 4.0 5.0 0.54 0.45 0.135 0.705 
w 199 3 5 c so. no 16 10.84 10.84 4.0 5.0 o.oo o.4s o.t35 lel51 

199 3 6 c 50.00 16 1C .. 84 10.&4 4.0 5.0 o.6c G.4S C.l3~ 1. 152. 
199 l 1 c 50.00 16 10.84 10.84 4.0 s.o Oe24 0.45 0.135 -1.523 
199 I 2 c 50.00 16 10.84 10.64 4.0 s.o 0.54 0.45 0.135 0.706 
199 1 3 c 50.00 16 10.84 10.84 4.0 s.o o.4s 0.45 Oe135 Oe260 
199 1 4 c so .. oo 16 10.84 to. eA 4.0 s.o 0.48 0.45 0.135 0.259 
199 1 5 c so.oo 16 10.84 10.84 4.0 t;.O Oe42 0.45 0.135 -0.185 
199 1 6 c so. 00 16 10.84 10.134 4.0 s.o 0.42 0.45·0.135 -0.186 
199 3 1 c 50.00 16 10.84 10. fr;4 4.0 tt.o 0.16 0.45 0.135 -1.967 
199 3 r::; c 50.00 16 10.84 to. E4 4.0 s.o 0 .. 60 o.45 o.t35 1. 151 :::> 
199 3 2 c 50.00 16 10.84 10.84 4.0 5.0 0.36 0 .·4!> 0.135 -0.631 
199 3 4 c so.oo 16 10.84 10.84 4.0 5.0 0.30 0.45 0.135 -1.077 
199 3 3 c 50.00 16 10.84 to. 84 4.0 t:>.O 0.48 o.45 o.t35 o.2oo 
199 3 6 c 50.00 16 10.64 10.84 4.0 s.o 0.30 0.45 0.135 -1.077 

200 1 1 c 49.25 16 10.84- 10.84 4.0 s.o 0.54 o.oo 0.158 -0.407 
200 1 2 c 49.25 16 10.84 10.84 4 •. o s.o 0.66 0.60 o.158 0.356 
200 1 3 c 49.25 16 10.84 10.84 4.0 5.0 Oa60 O.t>O 0.158 -0.025 
200 l 4 c 49.25 16 10.84 10.64 4.0 5.0 0.60 0.60 0.158 -0.025 
200 1 5 c 49.25 lb 10.84 1 0. 81!l. 4.0 5.0 Oe54 0.60 0.158 -0.405 
200 2 1 c so.oo 16 10.64 10 .E4 4.0 5.0 0.84 0.60 0.158 1.497 
200 2 2 c 50.00 16 10.84 to.~ 4.0 s.o 0.54 0.60 0.158 -0.405 



IDE NT SPAN BEAM SPAN STRANDS ECCENTR lC I lY DESIGN **CAMBER ST. AT IS TICS** 
NMBR NMBR TYPE LG'fH (NMBR) END MIDDU::: FPCI/F'PC ACTL .. MEAN STO. T-VAL 

( FT) (INCHES) (KSI) DEV. 
200 2 3 c 50.00 16 10.84- 10.84 4.0 5.0 0.72 0.60 o.tsa 0.736 
200 2 4 c so.oo 16 10.84 10. E4 4 •. 0 5.0 0.46 0.60 0.158 -0.786 
200 2 5 c 50.00 16 10.84 Jo.w.. 4.0 s.o 0.78 0.60 Oel!>S 1.117 
200 3 1 c so. 00 16 10.84 10 .. €4 4.0 5.0 0.60 0.60 o.t5s -0.027 
200 3 2 c 50.00 16 10.84 10. E4 4.0 s .. o 0.60 o.oo 0.158 -0.0£.5 
200 3 3 c 50.00 16 10.84 I 0. 84 4.0 5.0 0.4& O. 60 Oel5A -0.788 
200 3 4 c so.oo 16 10.84 to. b4 4.0 s.o 0.36 0.60 0.158 -1.549 
200 3 5 c so.oo 16 10 .. 84 10. E4 4.0 5.0 0.78 0.60 0.158 1.117 
200 4 1 c 50.00 16 10.64 10. E4 4.0 5.0 0.84 0.60 0.158 1.499 
200 4 2 c ~o. oo 16 10.64 lO.t:A 4.0 5.0 o.6o 0.60 O.lt>C 0.355 
200 4 .3 c so.oo 16 10.84 10.84 4.0 !:).0 0.48 0.60 o-.158 -0.787 
200 4 4 c '50.00 16 10.84 10. E4 4.0 s.o 0.78 0.60 0.158 1. 118 
200 4 5 c 50.00 16 10.84 10.84 4.0 o.o 0.36 0.60 0.158 -1.548 
200 c:· 

;;,:) 1 c 50.00 16 10.&4 lO.E:4 4 •. 0 5.0 0.84 o.oo 0.158 1.499 
200 5 2 c so.oo 16 10.84 10.84 4.0 s.o 0.4-8 0.60 0.158 -0.787 
200 5 3 c 50.00 16 10.64 10. f4 4.0 s.o 0.78 0.60 0.158 1. 117 
200 5 4 c 50.00 16 10.84 to. 84- 4-.0 s.o 0.90 OebO 0.158 J. 880. 
200 5 5 c 50.00 lb 10.84 10.f.4 4.0 ~.o 0.54 o. 60 0 .1.58 -0.407 
200 6 1 c 50.00 16 10.84 10.84 4;.0 5.0 0.4-8 0.60 0.158 -0.787 

)> 200 6 2 c so. 00 16 10.84 IO.fA. 4.0 5.0 0.36 0.60 0.158 -1.549 
I 200 6 3 c 50.00 16 10.84 10.e4 4.0 5.0 0.48 0.60 0.158 -0.788 (X) 

_.::::. 200 6 4 c 50.00 16 10.84 10. E4 4.0 5.0 0.42 0.60 0.158 -l.lo8 
200 6 5 c so.oo 16 10.84 tO.b4 4.0 s.o 0.60 0.60 Oel58 -0.025 

201 3 1 c 45.00 12 12.09 12.09 4.0 s.o 0.60 0.54 0.182 0 • .330 
201 3 2 c 45.00 12 12.09 12.09 4.0 s.o 0.66 o.54 0•182 0.659 
201 3 3 c 45.00 12 12.09 12.09 4.0 s.o 0.54 0.54 0.182 o.ooo 
201 3 4 c 45.00 12 12.09 12. O:.J 4 .. 0 e,.o 0.78 0.54 0.182 1.319 
201 3 5 c 45.00 12 12.09 12.09 4.0 5.0 0.36 0.54- 0.182 -0.989 
201 3 6 c 45.00 ·12 12 .. 09 12.09 4.0 5.0 0.30 o.54 ·o.ta2 -1.319 

202 I 1 c 45.00 12 12.09 12. fFJ 4.0 5.0 0.30 o.so 0.143 -1.414 
202 1 6 c 45.00 12 12.09 12. C9 4.0 5.0 0.54 o.so 0.143 0.2b2. 
202 3 1 c 45.00 12 12.09 12.09 4.0 s.o 0.42 o.so o.t43 -o.s77 
202 3 6 c 45 .. 00 12 12.09 12.09 4.0 5.0 0.72 o .. so 0.14.3 J. 519 
202 1 1 c 45.00 12 12.09 12.09 4.0 5.0 0.66 0.50 0.143 1.100 
202 1 6 c. 45.00 12 12.09 12.09 4.0 s.o 0.54 o.so 0.143 0.262 
202 3 1 c 45.00 12 12.09 12.09 4.0 s;.o 0.36 o.so 0.143 -0.995 
202 3 6 c 45.00 12 12.0<.:1 12.09 4.0 5 •. 0 0.45 o.so 0.143 -0.157 

203 5 1 c 43.22 12 12.09 14 .. 76 4.0 5.0 0.12 0.43 0.232 -1.336 
203 5 2 c 43.22 12 12.09 14. 7b 4.0 5.0 0.42 0.43 0.232 -0.043 

• 



~ ~ 
,. 

I DENT SPAN BEAM SPAN ST~~ANOS ECCE. f'.rrK IC I TY DESIGN **CAMBER STATISTICS** 
NMBR NM6R TYPE LGTH (NMBR) END MIDDLE FPCI/FPC ACTLe MEAN SlO• T-VAL 

CFT l (INCHES) (KSJ) DEV. 

203 5 3 c 43.22 12 12.09 14.76 •• o s.o 0.78 Oe43 Oe232 le508 

203 5 4 c 43.22 12 12.09 14.76 4.0 s.o 0.36 0.43 0.232 -0.302 
203 5 5 c 43.22 12 12..09 14-. lb ... o s.o o.3o Oe43 0.232 -0.560 
203 5 6 c 43.22 12 12.09 14.76 4.0 s.o Oe60 0.43 0.232 0.732 

204 1 1 c 40.00 10 11.09 15.08 4e0 5.0 o.oo 0.35 0.186 -·· 882 
204 1 2 c 40.00 10 11.09 15.06 4.0 5~0 0.30 0.35 0.186 -0.2b9 

204 1 3 c 40.00 10 11.09 15.08 4.0 5.0 o.12 o.35 o.tao -1.237 
204 1 4 c 40.00 10 11.09 15.00 4.0 s.o 0.48 0.35 0.186 o.o99 
204 1 5 c. 40.00 10 11.09 15.08 4.0 5.0 0.48 o.3s o.t8b 0.699 

204 1 6 c 40.00 tO 11.09 15.00 4.0 5.0 0.36 0.35 0.186 0.054 

204 1 1 c 40.00 10 11.09 15. OB 4.0 s.o o.ta Oe35 Oel86 -0.914 
2.04 1 2 c 40.00 10 11.09 15. OB 4.0 s.o 0.66 0.35 0.186 1.667 

204 1 3 c 40.00 10 lJ.09 15.06 4.0 5.0 0· .. 54 0.35 0.186 1.022 

204 1 4 c 40.00 10 1:1.09 15.06 4.0 s.o 0.:30 o. 35 0.186 -0.269 

204 1 5 c 40. o-o 10 11.09 15.00 4.0 s.o 0.36 o.35 o.18b 0.054 

204 1 6· c 40.00 10 11.09 15.08 4.0 s.o 0.42 o. 35 0 .t86 0.376 

)> 
205 1 l c 40.00 I 12 11.09 11.09 4.0 s.o 0.78 0.58 0.162 1.216 

(X) 205 1 2 c 4-0.00 12 11.09 11. w 4.0 s.o 0.60 o .sa o .162 0.103 
U1 

205 l 3 c 40.00 12: 11.09 II .09 4·0 5•0 0•60 0•58 0.162 0.103 

205 1 4 c 40.00 12 tt.09 1 t. 09 4.0 5.0 0.54 o. 58 O.il62 -0.268 

205 1 5 c 40.00 12. 11.09 11.09 4.0 s.o 0•7'2 0 •. 58 0.162 0.844 

205 1 6 c 40.00 12 11.09 11.0!:1 4.0 s.o 0.72 0.58 0.162 0.844 

2.05 l 7 c. 40.00 . 12: 11:•09 11·09 •• o s-.o 0•$.4 . <>•58 0•162 -o.2o7 

205 1 8 c 40.00 12 tr;09 11.09 4.0 5~0 Cftt66 o.sa o.t62 0.474 

•205 l 9 c 40.00 12 11.09 11.09 4.0 5e.O 0.96 o. 58 o.to2 2.328 

205 4· 1 c 40.00 12 tt.09 11.09 4.0 s.o 0.56 o.sa 0.162 0.473 

205 4 2:' c 40e00 12 ·11.09 lie 09 4.0 s.o o.ao o.sa o.t62 -t. 752 
205 4 3 c 40.00 12 11.09 11.09 4.0 s.o 0•54 0.58 o-.t6Z -0.267 

205 4 4 c 4-0eOO 12 11.09 11 .09 4.0 s.o 0.30 0. 58 0. 1 62 -I. 75 t 

205 4 5 c 40.:00 12 11.09 11.09 4.0 s.o 0.42 o.5a o.J62 -1.010 

205 4 6 c 40·00 ··t2 11 .• 09 lle09 •• o s.o Oe48 o.oa O•tb2 -o.o38 
205 .4 7 c 40.00 12 11.09 11.09 4.0 5.0 0.48 o;..ss o;..t62 -o.63s 

205 4 8 c ... o.oo 12 11.09 11· (9 4.0 s.o Oe60 o.58 o.to2 0.103 

205 4 9 c 40.00 12 11.09 11.09 4.0 s.o 0.60 o.sa o.t62 0.103 

206 7 1 c 39.00 18 11.09 11· 09 4.0 s.o Oe24 0.28 0.117 -o.307 

206 7 2 c 39.00 18 11.09 11· 09 4.0 s.o 0.12 0.28 0 • 1 17 -1 • 330 

206 7 3 c 39.00 1.8 l:t .• 09 tl.C9 ... o s.o 0·24 o.2e o.t·l7 -o.307 

206 7 4 c 39.00 18 1'1 ~09 11.09 4.0 s.o o.24 o.-za o.-ttT --o.3o7 

206 7 5 c 39.00 18 11.09 11.09 4.0 5•0 0.42 Oe28 0.117 1.227 



I DENT SPAN BEAM SPAN S fRANDS ECCENTRIC I TV DESIGN **CAMP.ER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBR) END MIDDLE FPC..I/FPC ACTL. MEAN STD. T--VAL 

(FT) (INCHES) (KSI) DEV. 
20b 9 1 c 40.50 18. 11.09 11.09 4.0 s.o 0.36 0.28 0.117 0.716 
206 9 2 c 40.50 18 11.09 1 I • O'=:l 4.0 5.0 0.24 0.28 0.117 -0.307 
206 9 3 c 40.!:>0 18 11.09 11.09 4.0 5.0 0.48 0.2& 0.117 1.739 
206 9 4 c 40.50 18 11.09 11.09 4.0 5.0 0.30 0.28 0.117 0.206 
206 9 5 c 40.50 18 tt.oq 11.09 4.0 5.0 0.12 0.28 0.117 -1.331 

207 8 1 B 65.00 24 8.09 13. 5B 4.5 5.0 1.74 1· 85 0.422 -o. £:61 
207 8 2 B 6!::.e00 24 8.09 13.58 4.~ 5.0 le38 1.85 0.422 -1.11=> 
207 8 3 B 65.00 24 8.09 13.58 4.5 5.0 1.86 1.85 0.,422 0.024 
207 8 4 B 65.00 24 8.09 13.58 4e5 !:>.0 1.80 1.85 0.422 --0.119 
207 8 5 8 65.00 24 8.09 13.:58 4.5 5.0 1.68 1.85 0.422 -0.403 
207 8 6 B 6t..OO 24 8.09 13. !'J.'j 4 .. 5 ::...o 2.64 1.85 0.422 l. 874 

208 4 1 6 55.00 20 7.13 10.73 5.3 5.3 1.68 1.90 o .289 -o. 774 
208 4 2 B 55.00 20 7.13 to. 73 t:le3 5.3 le92 1.90 0.289 0.058 
208 4 :..~ B 55.00 20 7.13 10. 13 ::i.3 5.3 1.50 1.90 0.289 -1.397 
208 4 4 B 55.00 20 -,. 13 10.73 5.3 5.3 1.56 1.90 0.289 -1 .. 189 
208 4 5 B 55.00 20 7.13 10.73 5 .. 3 5.3 2.22 l .90 0.289 1.097 

)> 208 4 6 B ss.-oo 20 7.13 10. 73 5.3 5.3 le68 1.90 0.289 -o. 774 
I 208 5 1 8 55.00 20 7.13 10.73 5.3 5.3 1.74 1.90 0.289 -0.566 co 
0\ 208 5 2. B 55.00 2(; 7.13 }0., 73 5.3 :>.3 2.04 1.90 0.289 0.473 

20t1. 5 3 C. t>~.C\J 
n A 7.1:.: 10. 73 5.3 S-.3 1 .. 62 t.<;o o. 2· e~~ -0.921 .:..J 

208 5 4 8 55.00 20 7.13 lO. 73 5.3 5.3 1.56 1.90 0.289 -1.189 
208 5 5 ·B 55.00 20 7.13 10.13 5.3 5.3 1.98 1.90 0.289 0.266 
208 5 6 B 55.00 20 7 .. 13 to. 73 5e3 5.3 2e28 1.·90 0.289 le305 
208 6 1 B 5o.OO £'0 7.13 10.73 5.3 5.3 2.22 1.90 0.289 1.097 
208 0 2 B 55.00 20 7.13 to. 7.3 5 .. 3 5.3 2.04 1.90 0 .2.89 0•473 
208 6 3 B 55.00 20 7.13 10.73 5.3 5.3 2.22 1.90 0.289 1.097 
208 6 4 8 5~.00 20 7.13 10.;73 b.3 5.3 t.!>6 1.90 0.289 -1.1&9 
208 6 t::,•• 

;.:J. B 55.00 20 7.13 10.73 5.3 5.3 2a28 1.90 0.289 1.305 
208 6 6 B 55.00 20 7.13 10.73 5.3 5.3 2el6 1.90 0.2.89 0.859 

209 1 1 B 43.00. 10 12.50 12.~ 4.0 5.0 0.60 0.66 0.168 -0.385 
209 t 2 B 4.3. 00 10 12.50 12.50 4 .• o 5.0 0.84 o •. o6 0.168 t. 046 
209 1 3 B 43.00 10 12.50 12. 50 4.0 5.0 0.72 0. 66 0.168 0.331 
209 I • B 43.00 10 12.50 12.50 4.0 5.0 0.30 o.o6 0.168 -2.173 
209 1 5 8 43.00 10 12.50 12. so 4.0 s.o 1.02 0.66 0.168 2.119 
209 2 1 B 43.00 10 12.50 12.50 4.0 5.0 0.78 0.66 0.168 0.689 
209 2 2 B 43.00 10 12.50 12· tO 4.0 s.o 0.60 0.66 o.Jo8 -0.385 
209 2 3 B 43.00 10 12.50 12.50 4.0 s.o 0.54 0.66 0.168 -0.742 
209 2 4 B 43.00 10 12.50 12.t:O 4.0 5.0 0.78 0.66 0.168 0.689 
209 2 5 B 43.00 10 12.50 12· 50 4.0 5.0 0.78 o.66 o.toa 0.689 

.. . 



• 

I DENT SPAN BEAM SPAN 5TRANDS ECCE NT F< I C I TY DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPE LGTH (NMBR) END M lUDLE FPCI/FPC ACTLa MEAN STD. T-VAL 

( FT) (INCHES l CKSI) DEV. 
209 3 I B 43.00 10 12.50 12.50 4.0 5.0 0.48 Oa66 Oa168 -1.100 
209 3 2 fj 43-.00 10 12.50 12.tJO 4.0 s.o 0.78 0.66 0.168 0.689 

209 3 3 t:; 43.00 10 12.!:)0 12· 50 4.0 5.0 0.96 0.66 0.108 le7b2 
209 3 4 B 43.00 10 12.50 12 • !_'.;() 4.0 5.0 0.54 0.66 0.168 -0.742 
209 3 5 6 43.00 JO 12.50 12.9) 4-eO s.o 0.60 Oe66 o.t6B -0.385 
209 4 1 8 43.00 10 12.50 12.50 4.0 s.o 0.54 0.66 0.168 -0.742 

209 4 2 B 43.00 10 12.50 12.50 4.0 s.o 0.48 o.oo 0.168 -1.100 
209 4- 3 B 43.00 10 12.50 12 • !:.0 4.0 s.o 0.96 Oa66 o.tb8 t. 762 

209 4 4 B 43.00 10 12.50 12. tD 4.0 s.o 0.48 0.66 0 el68 -1.100 
209 4 5 B 43.00 10 12.50 12. t:_() 4.0 5.0 0.72 0.66 0.168 0.331 

209 5 1 B 43.00 10 12.50 1£::.50 4e0 s.o 0.48 o • o6 o • 1 o8 -- 1 • 1 oo 
209 5 2 B 43.00 10 12.50 12.50 4•0 5.0 0.42 0.66 0.168 -1.458 
209 5 3 B 43.00 10 12..50 12.50 4.0 s.o 0.60 0.66 0.168 -o. 38!> 

209 5 4 B 43.00 10 12.50 12.f:{) 4.0 5 .. 0 0.84 Oe6b Oal68 1.046 

209 5 5 B 43.00 10 12.50 12.50 4-.0 s.o 0.60 Oe66 Oelba -0.385 
209 6 1 B 43.00 10 12.50 12.50 4.0 5.0 0.66 0.66 0.168 -0.027 
20Q 6 2 8 43.00 10 12.50 12.~ 4.0 s.o 0.96 o .. o6 Oel bB t. 762 

209 6 3 B 4.3. 00 10 12.50 l2efAi 4.0 s.o 0.90 0.66 0.163 1.404 

209 6 4 B 43.00 to 12.50 12. g) 4.0 s.o 0.66 o. 66 o. 168 -0.027 

):> 209 6 5 B 43.00 10 12.50 12.50 4.0 5.0 0.48 0. 66· 0.168 -1.100 

I 209 7 1 8 4.3. 00 10 l2e50 12.50 4.0 s.o 0.72 o.b6 o.t6a 0.331 
(X) 209 7 2 8 43.00 10 12.oo 12.50 4.0 5.0 0.72 o.o-6 0.168 0.331 
......... 

209 7 3 B 43.00 10 12.50 12. !)() 4.0 5.0 0.66 o.o6 o.tb8 -0.027 

209 7 4 s 4 :::;. 00 10 12 .::-_)0 12. ::£ '+-• 0 ~.o 0.54 VaUv 0.168 -G.742 

209 7 5 B 43.00 10 12.50 12.!:.{) 4.0 s.o 0.78 0.66 o.t6a 0.689 

209 8 1 B 43.00 10 12.50 12.50 4.0 5.0 0.60 0.66 0.168 -0.385 

209 8 2 B 43.00 10 12.50 12. ;;() 4.0 5 .. 0 o.54 0.06 0.168 -0.742 

209 8 3 B 43.00 10 12.50 12. =o 4.0 s.o 0.66 0.66 0.168 -0.027 

209 8 4 B 43.00 10 12.50 12.50 4.0 s.o 0.78 o.66 u.t68 0.689 

209 8 5 8 43.00 10 12.50 12.50 4 .. 0 5.0 0.48 0.66 0.168 -1.100 

210 1 1 A 49.58 12 o.28 9.61 t. 3 5.0 1.38 1.04 0.232 1.485 

210 1 2 A 49.50 12 6.28 9.61 t.~ 5.0 0.96 t. 04 0.232 -0.323 

210 1 3 A 49 .. 99 12 6-.28 9a6l t.3 s..o 1.20 1.04 o-.232 0.710 

210 1 4 A 49.09 12 6.28. 9.61 1.3 5.0 1.08 1. 04 0.232 0.193 

210 2 I A 49.~ 12 be28 9. bl 1.3 5.0 le20 t.04 0.232 0.710 

210 2 2 A 49.50 12 6.28 9. 61 1.3 5.0 1.38 1 .. 04 0.232 1.485 

210 2 3 A 49.00 12 6.28 9. bl. la3 ~.o 0.60 le04 Oe232 -1.872 

210 2 4 A 49.08 12 .6.2& 9.61 1.3 s.o 1.26 I. 04 0.232 0.968 

210 3 1 A 49.58 12 6.2.8 9ebl 1.3 s.o o.7s 1.04 0.232 -1.097 

210 3 2 A 50.00 12 b.28 9.61 1. 3 5.0 1.02 1. 04 0.232 -O.Oc4 

210 3 3 A 49.00 12 6.28 9.61 1.3 s.o t.oa t.04 0.232 o.t93 

210 3 4 A 49.t>8 12 6.26 9.61 1.3 5.0 0.72 1.04 0.232 -1.3~5 

210 4 1 A 49.58 12 6.28 9.61 1.3 5.0 0.72 t.04 0.232 -1.356 



I DENT SPAN BEAM SPAN STRANDS ECCE r.;TR ICIlY DESIGN **CAMBER STAT IS TICS** 
NMBR NMBR TYPt::. LGl'H (NMHR) END MIDOU::. FPCI/FPC ACTL. MEAN STO. T-VAL 

( FT) CINCHES) (KSI) DEV. 
210 4 2 A 49.04 12 6.28 9. 61 1.3 s.o 1.08 1. 04 0.232 o.t94 
210 4 3 A 49.99 12 6.28 9.61 1. 3 5.0 1.02 1. 04 0.232 -0.064 
210 4 4 A 49.58 12 6.28 ':1.-bl 1.3 5.0 1.08 la04 0.232 0.193 

211 1 1 A 40.00 10 7.34 7. 34 4.0 s.o 0.90 0.72 0.1 b8 0.9Ci4 
211 t 2 A 40.00 10 7.~4 7. 2A 4-.0 t>.o lel4 o. '72 0.188 2.239 
211 2 1 A 40.00 10 7.34 7.::.14 4.0 5.0 0.60 0.72 0.188 -0.630 
211 2 2 A 40.00 10 7.34 7. 34 4-.0 5.0 0.48 0.72 0.188 -1.269 
211 3 1 A 40.00 10 7.34 7. ::A 4.0 5.0 0.60 o. 72 0.188 -O.t-30 
211 3 2 A 40.00 10 7.34 7. 3J. 4.0 5.0 0.72 Oa72 o.taa 0.007 
211 4 t A 40.00 10 7.34 7 .. 34 4.0 s.o 0.54 0. 72 0.188 -0.949 
211 4 2 A 40.00 lO 7.34 7. :.-14 4.0 :>.0 0.78 0. 72 0 .J 88 0.326 
211 5 1 A 40.00 10 7.34 7. 34 4.C 5.0 0.60 0.72 0.188 -O.o30 
211 5 2 A 40.00 10 -7.34 7 .. 34 4.0 s.o 0•7'8 0.72 o.taa 0.326 
211 6 I A 40.00 10 7.34 7. ::A- 4.0 5.0 0.72 0.72 0.188 o. 00"7 
211 b 2 A 40.00 10 7.34 7- .. 34 4-.0 5.0 0.72: 0.72 0.188 o.oo7 
211 7 1 A 40.00 10 7.34 7. :-A 4.0 s.o 0.54 0.72 0.188 -0.950 
211 7 2 A 40.00 10 7.34- 7. -::A 4·0 5.0 Oa60 o. 72 o.t ss -0.630 

)> 211 1 3 A 40.00 to '7.34 7. 34- 4·.0 5.0 0.60 o.-72 0.188 -0.630 
I 211 1 4 A 40.00 10 7.34 7. ::!A- 4.0 s.o o.4e o. 72: 0.188 -1.2b9 

00 211 2 3 A 40.00 10 7.34 7. ::A 4.0 5.0 0.66 0. 72. 0.186 -o. 311 (X) 
211 2 4 A 40_. 00 10 7.34 7.~ 4.0 5.0 o.a4 0.72 0.188 Oeo44 
211 3 .j A 40.G0 1 ,---., 

J l. :; ,, 7 .. ,::;4 t.;.,C s.o 0.54 ;).72 c.}. 28 -0.950 
211 3 4 A 40.00 10 7.34- 7. :::A 4-.0 5.0 0.54 0.72 0.188 -0.949 
211 4 .3 A 40.00 10 7'a34 7. 34- 4.0 s.o 0.66 0.72 0.168 -o. 311 
211 4 4- A 40.00 10 7.34- 7.::14- 4.0 5.0 0.76 o. 72 0.188 o.32o 
2 J 1 5 3 A 40.00 10 7.34 7 • .:.34 4.0 5.0 0.78 0.72 o.tsa 0.326 
211 5 4 A 40.00 10 7.34· 7. :A 4-.0 s.o 0.72. 0.72 0.1 88 0.007 
211 6 3 A 40.00 10 7.34- 7. "34- 4.0 s.o 0.60 0.72. 0.188 -o. 630 
211 6 4 A 40.00 10 7.34 7. :A 4-.0 s.o 0.42 o.72 0. 1 88 -1 • 587 
211 7 3 A 40.00 10 7.34 7. '24- 4.0 s.o 0.54 0.72 0.188 -0.949 
211 7 4- A 40.00 10 7.34 7.: .. 4.0 5.0 0.30 0.72 0.188 -2.224 
211 1 1 A 40.00 10 7.34 7. :A 4.0 s.o 0.96 o. 72 0.1 bB 1.282 
211 1 2 A 40.00 10 7a34 7.34 4.0 s.o 0.96 Oe7c Oa188 •• ~82 
211 2 1 A 40.00 10 7•34 7. 34 4.0 s.o 0.4<8 0.72 0.188 -1.269 
211 2 2 A "40.00 10 7.34- 7. 34 4.0 ~.o 0.84 0.72 0.188 0.644 
211 3 1 A 40.00 10 7.34 7.34 4.0 5.0 0.90 0.72 0.188 0.964 
211 3 2 A 40.00 lO 7 • .34 7. :.:A ... o 5.0 Oa"l2 0•72 0.188 0.007 
211 4 1 A 40.00 10 7.34 7.~ 4-.0 5.0 0.84 o.72 0.188 0.645 
211 4 2 A 40.00 10 7.34 7. 34 4.0 s.o Oa96 o. 72 0.-1&8 la283 
211 5 1 A 40.00 10 7.34 7. 34 4.0 s.o t.02 0.72 0.188 1.602 
211 5 2 A 40.-00 10 7.34 -~. 34 4·0 5.0 0.96 o. 72 0.188 1.282 
211 6 1 A 40.00 to 7.34 7. 34 4.0 s.o 0.78 0.72 o.t88 0.326 
211 6 2 A 40.00 10 7.34 7.34 4.0 5.0 1.14 Oa72 Oel88 2.24-0 



,. 

I DENT SPAN BEAM SPAN STRANDS ECCENIR ICIlY OESIGN **CAMOER STAT IS TICS** 

NMBR NMtiR TYPE Lbl'H (NMBR) END MIDDLE FPCI/FPC ACTL• ME. AN STOe. T-VAL 

(Fl) ( INCHES J (I<SI l DEV. 

211 7 1 A 40.00 10 7.34 7.34 4.0 s.o 0.72 o.72 o.taa o.oo7 

211 7 2 A 40.00 10 7.34 7. 34 4.0 s.o 0.60 o.72 0.188 -0.630 

2 .. 11 8 1 A 40.00 10 7e34. 7.3t 4-eO 5e0 o.s4 o.72 o.taa 0.644-

211 8 2 A 40.00 10 7.34 7.34 4.0 5.0 0.72 0.72 0.188 o.oo7 

212 1 3 A 40.00 10 7e34 7. 34 4.0 s.o o.7a 0.76 0-.116 o.t95 

212. 1 4 A 40.00 10 7.34 7.34 4.0 5.0 0.66 0.76 0.116 -0.842 

212 2 3 A 40e00 10 7.34 7. ;:A 4.0 s.o 0.66 o. 76 o.t.to -o .844 

212 2 4 A 40.00 10 7.34 7.34 4.0 s.o 0.84 0.76 0.116 0.714 

212 3 3 A 40.00 10 7.34 7. 3ft. .... o 5.0 0.90 o.7o. o.t1o le23l 

212 3 4 A 40.00 10 7.34 7.34 4.0 s.o o.7a 0.76 0.116 0.195 

212 4 3 A 40.00 10 7.34 7.34 4.0 s.o Oe90 o. 76 o .Ito le231 

212 4 4 A 40.00 10 7.34 7 • .,34. 4.0 s.o 0.96 Oe76 Oall6 le751 

212 5 3 A 40.00 10 7.34 7.~ 4e0 s.o 0•78 o.7b o.ll6 0.195 

212 5 4 A 40.00 10 7.34 7.34 4 .. 0 s.o o.72 0•76 0.116 -o•325 

212 6 3 A 40.00 10 7.34 7.34 4.0 s.o 0.66 Oe7b Oallo -0.842 

212 6 4 A 40.00 10 7.34 7.~ 4.0 s.o 0.60 0.76 0.116 -t. 361 

212 7 3 A 40.00 10 7.34 7.34 4.0 5.0 Oe84 o.7b o.tt6 o.7t4 

:r 2.12 7 4 A 40.00 10 7.34 7.~ 4.0 s.o 0.78 0.76 0.116 o.t95 

212 8 3 A 40.00 10 7.34 7. 34- 4.0 s.o 0.72 o.7o 0.116 -0.325 
(X) 

212 8 4 A 40.00 10 7.34 7. 34 4.0 5.0 0.54 o.7b o.tt6 -t.ast 
fD 

213 1 1 A 40.00 10 7.39 7.~ 4.0 s.o 0.54 o.75 o.tt7 -t.763 

213 1 2 A 40.00 1'0 7.39 7. :¥} 4.0 s.o 0.66 0. 75 0.117 -0.737 

213 2 1 A 40.00 10 7.39 7 .:!»· .-.• o· ~.o 0•.72 o.7ti o.t17 -o.223 

213 2 2. A 40.00 10 7.39 7. ::R 4e0 5~0 0•78 0.75 0.117 0.288 

213 3 1 A 40.00 10 7.39 7.~ 4.0 s.o o.o6 o.75 o.tt7 ~o.737 

213 3 2 A 40.00 10 7.39 7.~ 4.0 s.o 0.84 o.75 o.tt7 0.801 

213 4 1 A 40.00 10 7.39 7.~ -..o 5-.0 o.72 o.75 o.t17 -o.22s 

213 4 2 A 40.00 10 7.39 7.39 4.0 s.o 0.66 o.Ts o.tt7 -0.738 

213 5 1 A 40.00 10 7.39 7.-:!» 4.0 5.0 0.66 0.75 0.117 -0.737 

213 5 2 A 40.00 10 7.39 7.~ 4e0 s.o 0.48 0.75 0.117 -2.275 

213 13 1 A 40.00 10 7.39 7 .:B 4.0 s.o 0.90 o.75 o.t17 le315 

213 13 2 A 40.00 lO 7.39 7. 7R 4.0 s.o 0.66 0.75 0.117 -o.738 

213 14 1 A 40.00 10 7.39 7.7£1 4e0 s.o ·o.72 o. 75 o • 1 1.7 -o. 223 

213 14 2 A 40.00 10 7.39 7.~ 4.0 s.o 0.72 o.75 o.tt7 -o.zzs 
213 15 1 A 40.00. 10 ·7 •. 39 7.~ ••o ·.~ .. o o.72 o. 7b o.t.l7 -o.22s 

213 15 2 A 4o.·oo 10 7.39 7.3:J ¢;..0 s;.o 0.78 o.75 o.tt7 0.288 

213 16 1 A 40.00 10 7e39 7. 3;J •• o s.o Oe66 o.75 o.tl7 -o.738 

213 16 2 A 40.00 10 7.39 7. '3J 4.0 s.o 0.78 o.75 o.tt7 0.288 

213 17 • A .o.oo 10 7.39 7.zs. 4.0 5•0 o.s.- o.75 o.Jt7 0.801 

213 17 2 A 40.00 10 7.39 7.39 4.0 5.0 0.90 o.75 o.tt7 1.313 

213 18 1 A 40.00 JO 7.39 7.-::» 4•0 5.0 o.72 o.75 o.t17 -o.223 



I DENT SPAN BEAM SPAN STRANDS ECCEf'..."TRIC I TV DESIGN **CAMBER STATISTICS** 
NMBR NMBR TYPE LGTH (NMBR) END MIDDLE FPCI/FPC ACTL. MEAN STD. T-VAL 

(FT) (INCHES) (KSt) DEV. 
213 18 2 A 4-0.00 10 ·7 .. 39 7. ::» 4.0 s.o 0.96 0.75 0.117 1.828 
213 19 1 A 40.00 10 7.39 7.~ 4.0 s.o 0.84 0.75 0.117 0.601 
213 19 2 A 40.00 10 7.39 7.~ 4-.0 s.o 0.72 o.75 o~tt7 -0.225 
213 20 1 A 40.00 10 7.39 7. 2R 4.0 s.o 0.60 o.75 0.117 -1.250 
213 20 2 A 40.00 10 7.39 7.39 4.0 5.0 0.90 o. 75 0.117 1.315 
213 21 1 A 40.00 10 7.39 7. ::B 4.0 s.o 0.72 0.75 0.117 -0.225 
213 21 2 A 40.00 10 7.39 7.39 4.0 s..o 0.90 o. 75 o.tt7 1.315 
213 22 1 A 40.00 10 7a3Y 7. ::£1 4.0 s.o 0.90 o.7s o.tt7 •• .313 
213 22 2 A 40.00 10 7.39 7. ::J;j 4.0 5.0 0.90 0.75 0.117 1.313 
213 23 l A 40.00 10 7.39 7. 2:1:# 4.0 s.o 0.60 0.75 0.117 -1.250 
213 23 2 A 4-0.00 to 7.39 7.::9 4.0 s.o 0.72 0.75 0.117 -0.223 

214 1 3 A 40.00 10 7 .. 39 7.39 4.0 s.o 0.66 0.61 o.toa 0.291 
214 1 4- A 40.00 10 7.39 7.~ 4.0 s.o 0.78 0.61 o.t68 1.006 
214 2 3 A 40.00 10 7.39 7. :JJ 4.0 5.0 0.72 0.61 0.168 0.648 
214 2 4 A 40.00 10 7.39 7.-:!» 4-.0 s.o 0.84· 0-.61 0.168 1 .. 362 
214 3 3 A 40.00 10 7.39 7. :£} 4.0 s.o 0.66 0.61 0.168 0.291 
214 3 4- A 40.00 10 7.39 7. :£} 4.0 5.0 Oe54 0.61 0.168 -0.425 

):::o 214 4 3 A 40.00 10 7.39 7. :!!B 4-.0 s.o 0.54 0.61 0.168 -0.424 
I 214 4 4 A 4·0· 00 10 7.39 7. 3;1 4.0 5.0 0.12 0.61 0.168 -2.925 \0 214 5 3 A 40.00 10 7.39 7. ::B 4.0 s.o 0.78 0.61 0.168 1.005 0 

214 5 4 A 40.00 10 7.39 7. ':?» 4.0 s.o 0.36 Oiibl 0.168 -J .495 
214 13 3 A 40.00 10 7.39 7. 39 4.0 5.0 0.60 0.61 o.t &a -G.C67 
214 13 4 A 40.00 10 7.39 7. 3:} 4.0 5.0 0.66 0.61 0.168 0.289 
214 14- 3 A 40.00 10 7 .. 39 7. 'J:i 4.0 s.o 0.78 0.61 0.168 t.oos 
214 14 4 A 40•00 10 7.39 7.:!9 lf. .. O s.o o.a4 0.61 O.ol68 1.302 
214 15 "3 A 40.00 10 7.39 7. 3:} 4.0 s.o 0.60 0.61 0.168 -0.067 
214 15 4 A 40.00 10 7.39 7. 3i!J 4.0 5.0 0.72 o.t>t 0.168 0.647 
214 16 3 A 40.00 10 7.39 7. 3":J 4.0 s.o 0.30 0.61 0 • 1 68 -1 • 853 
2.14- 16 4 A 40.00 10 7.39 7. 3:) 4.0 5.0 o.6o 0.61 0.168 0.289 
214 17 3 A 40.00 10 7.3Q 7.::9 4.0 5.0 0.42 0.61 0.168 -1. 139 
214 17 4 A 40.00 10 7.39 7. 3:1 4.0 s.o 0.60 0.61 0 • 1 68 -0 • 06 7 
214 18 3 A 40.00 10 7.39 7. ;;,;; 4.0 5.0 0.66 Oebl 0.168 0.291 
214 18 4 A 40.00 10 7.39 7.3) 4.0 s-.o o•oo o.61 0.168 -0.067 
214 19 3 A 40.00 10 7 .• 39 7.31 4.0 s.o 0.78 0.61 0.168 1.005 
214 19 4 A 40•00 10 7.39 7. :!9 4.0 s.o 0.48 0.61 o.t68 -o. 7Bt 
214 20 3 A 40.00 10 7.39 7. :£) 4.0 s.o 0.66 0.61 0.168 0.291 
214 20 4 A 40.00 10 7.39 7.?9 4.0 ~~d) Oti48 Ot.&l o.toa -o. 781 
214 21 3 A 40.00 to 7.39 7.::9 4.0 s•o 0e'48 0.61 0.168 -o.782 
214 .21 4 A 40.00 10 7.39 7. 3:} 4.0 s.o o.36 0.61 o.t68 -1.497 
214 22 3 A 40.00 10 7.39 7.~ 4.0 s.o 0.78 0.61 o.t68 t.oos 
214 22 4 A 40•00 10 7.39 7.39 4•0 f>eO 0•72 0•61 o.t68 0.648 
214 23 3 A 40.00 10 7.39 7. :?9 4.0 5.0 o.7z 0.61 0.168 0.647 
214 23 4 A 40.00 10 7.39 7.Z9 4.0 s.o 0.66 0.61 o.t68 0.291 

• ~ 



' . 

I DENT SPAN BEAM SPAN SlRANDS ECCE J\<IR I C I 1Y DESIGN **CAMBER STATISTICS** 
NMBR NMBR TYPE. LGTH (NMBRl END MIDDLE FPCl/FPC ACT.-Le MtAN STO. T-VAL 

(FT) (INCHES) (KSI J OEV. 
215 1 l A 40.00 12 7.28 9.28 4ab 5.0 0.18 o.ao 0.183 -3.409 
215 1 2 A 40.00 12 7.28 9.28 4.6 5.0 0.96 o.ao 0.183 0.852 
2;15 1 3 A 40.-00 12 7.28 9.28 •• 6 s.o 0.66 o.ao 0•183 -0.786 
215 1 4 A 40.00 12 7.-28 9.28 4.6 5.0 0.90 o.ao 0.183 0.525 
215 2 1 A 40.00 12 7.28 9.28 4e6 5.0 0.90 o.so 0.183 0.525 
215 2 2 A 40.00 12 7.28 9. 28 4.6 s.o 0.72 o.ao 0.183 -0.458 
2.15 2 3 A 40a00 12 7.28 9.28 4eb s.o 0.90 o.ao 0.183 0.525 
215 2 4 A 40.00 12 7.28 9.28 4.6 s.o 0.90 o.ao 0.183 0.524 
215 3 •• A 40.00 12 7.28 9.28 4.6 5··0 Oa84 o.ao o.183 0.196 
215 3 2 A 40.00 12 7.28 9. 28 4.6 s.o 0.84 o.so 0.183 0.197 
215 3 3 A 40.00 12 7.28 9.28 4.6 5••0 Oe66 o.so 0:.183 -o. 787 
215 3 4 A 40.00 12 7.28 9.28 4.6 s.o 0.84 OeBO 0.183 0.197 
215 4 1 A 40.00 12 7.28 9.28 4.6 s.o 0.66 o.ao 0.183 -0.787 
215 4 2 A 40.00 12 7.28 9.28· 4.6 s.o 0.78 o.ao o.1a3 -0.131 
215 4 3 A 40.00 12 7.28 9.28 4•6 s.o Oe78 o.ao 0•183 -o.13o 
215 4- 4 A 40e00 12 7.28 9. 25 4.6 s.o 0~90 o.ao o.t83 0.524 
215 5 1 A 40•00 12 7.28 9.28 4.6 5.0 0.96 o.ao 0.183 0.852 
215 5 2 A 40.00 12 7.28 9.28 4.6 5.0 o.72 o.so 0.183 -0.458 
215 5 3 A 40.00 12 7.2& 9.28 4.6 fhiO Oe.96 0•80 Oel83 o.as.:; 

)> 215 5 4 A 40.00 12 7.28 9.28 4.6 s.o 1.02 o.so 0.183 1.180 
I 
\0 - 216· l 1 A 40.00 12 7.28 9.26 4.6 s.o o •. 4a 0.73_0.137 -1.79~ 

216 1 2 A 40.00 12 7.28 9. 28 4.6 ~.o o.54 0.73 0.137 -1.358 

216 2 1 ·A 40.00 12 7.28 9.28 4.6 5.0 0.78 0.73 0.137 0.394 
216 2 2 A 40.00 12 7.28 9.28 4.6 s.o 0.90 0.73 0.137 1.271 

216 3 1 A •o·~ 12 7•28 9e28 ••• o .s.o 0·78' 0•73 o.t37 Oe394 
216 3 2 A 40t.OO 12 7.28 9. 2.8 4.6 s•o 0.78 0.73 0.137 0.394 
216 • 1 A 40.00 '"12 7.28 9.28 4.6 s.o o.oo o.73 0.137 -o.920 
216 4 2 A 40.00 12 7•28 9.28 4.6 s.o 0.78 0.73 o.t37 0.394 

216 5 1 A 40.00 12 7.28 9.28 4eb .o.o 0·84 0.73 Oel37 0.833 
216 5 2 A 40.00 12 7.28 9.28 4.6 s.o 0.78 o. 73 0.137 0.394 

~17 1 \ 1 A 40•00 12 7.28 9.28 4·6 s.o 1·.38 1•00 0•168 2.256 
217 1 2 A 40t.OO 12 7.28 9.28 4•6 5t.O o.s4 t.oo 0.168 -0.967 
217 1 3 A 40.00 12 7.28 9.28 4.6 s.o 0.96 t.oo o.t68 -o.2s1 

217 1 4 A 40.00 12 7.28 9. 26 4.6 s.o 1.02 t.oo 0.168 o.toa 
217 2 I A <40•00 12 .7.28 9•48. 4•6 ~ ... o 0•90 1 .oo o.toa -o.b09 
217 2 2 A 40 .. 00 12 7e28 9.28 4~6 ·s.o t.26 J. 00 0•168 1.540 

217 2 3 A 40.00 12 7.28 9.28 4.6 ~.o 1·26 t.oo o.t68 1.539 

217 2 4 A 40.00 12 7.28 9.28 4.6 s.o 1.20 t.oo o.t68 1.182 
217 3 I A 40.00 12 7.28 9.28 4•6 ·t;;•O Oa96 1.00 0.168 -o.2~2 
217 3 2 A 40.00 12 7.28 9.28 4.6 s.o 0.78 t.oo 0 .t68 -1.325 

217 3 3 A 40.00 12 7.28 9.28 4.6 ~.o 0.96 leOO 0.168 -0.251 



I DENT SPAN BEAM SPAN ST"RANDS E:.CCENTR IC I 1Y DESIGN **CAMBER STAT. IS Tl CS** 
NMBR NMbR TYPE LGTH {NMBR) END MIDDLE FPCI/FPC ACTL. MEAN sto. T-VAL 

CFT) (iNCHES) (KSI) DEV. 
217 3 4 A 40.00 12 7.28 9.28 4t.6 5.0 0.90 t.oo Oal68 -0.609 
217 4 I A 40.00 12 7.28 9. a3 4.6 s.o Oe96 1. 00 0.168 -0.251 
217 4 2 A 40.00 12 7.2a 9.28 4,.6 5•0 1·02 leOO 0.168 0.108 
217 4 3 A 40.00 12 7.28 9.28 4.6 5.0 1.08 t.oo o.t6a 0.466 
217 4 4 A 40.00 12 7.28 9. 28 4.6 s.o 1.08 t.oo o.t68 0.466 
217 5 1 A 40.00 12 7.28 9.28 4.6 5.0 0.78 leOO 0.168 -1.32~ 
217 5 2 A 40.00 12 7.2.8 9.28 4.6 5.0 Oa84 t.oo o. 1 68 -o. 966 
217 5 3 A 40.00 12 7.28 9 • .28 4.6 s.o 1.02 t.oo o.t 68 0.108 
217 5 4 A 40.00 12 7.28 9.28 4.6 5.0 0.84 t.oo o.t68 -0.966 

218 1 1 A 40.00 12 7.28 9. 28 4.6 s.o t.02 0.89 0 • I 22 1.071 
218 1 2 A 40.00 12 7.28 9 • .28 4.6 5.0 0.78 0.89 0.122 -0.888 
218 1 3 A 40.00 12 7.28 9.28 4.6 s.o o.72 0.89 0.122 -1.379 
218 1 4 A 40.00 12 7e28 9.28 4.6 s.o Oe90 o.89 o.122 0.093 
218 2 1 A 40.00 12 7.28 9. 28 4.6 5.0 0.78 0.89 0.122 -0.887 
218 2 2 A 40.00 12 7.28 9.28 4e6 s.o 0.96 0.89 0.122 0.582 
218 2 3 A 40.00 12 7.28 9.28 4.6 5.0 0.90 o.a9 o.t22 0.091 
218 2 4 A 40.00 12 7.28 9.28 4.-6 5.0 o.·9o o.a9 O•l22 Oe091 

)> 218 3 1 A 40.00 12 7.28 9.28 4.6 s.o 1.02 0.89 0.122 1.073 
I 218 3 2 A 40.00 12 7.28 9.28 4.6 s.o 0.72 0.89 0.122 -1.379 
~ 218 3 3 A 40.00 12 7.28 9. 28 4.6 s.o 1.08 0.89 0.122 1.562 

218 3 4 A 40.00 12 7.28 9.28 4.6 5.0 0.78 o.a9 0•122 -0.888 
218 4 1 A 40.00 12 7.28 9.a> 4.6 5.0 0.96 0.89 0.122 0.582 
218 4 2 A 40.00 12 7e28 9.28 4.6 s.o 0.96 0.89 0.122 0.583 
218 4 3 A 40.00 12 7.28 9. 28 4.6 5.0 0.72 0. 89 0. 1 22 -I • 379 
218 4 4 A 40•00 12 7.28 9.28 4.6 5.0 1·02 o.s9 0.122 1.073 

219 1 1 A 40.00 10 7.41 9. El 4.0 5.0 0.90 0. 81 0.171 0.515 
219 1 2 A 40.00 10 7•41 9e8l •• o s.o o.7s o.at Oal7l -O.lb7 
219 I 3 A 40.00 10 7.41 9. 61 4.0 s.o 0.54 0.81 0.171 -1.589 
219 2 J A 40.00 10 7.41 9.81 4.0 5.0 0.84 o.at 0.171 o.to4 
219 2 2 A 40.00 10 7.41 9.81 4.0 s.o 0.66 o.at 0.171 -0.888 
219 2 3 A 40.00 10 7.41 9.81 4.0 s.o Oe9b 0.81 0.171 0.865 
219 3 1 A 40.00 10 7.41 9.81 4.0 s.o t.02 o.st 0.171 1.217 
219 3 2 A 40.00 10 7.41 9.81 4.0 5.0 0.72 o.at 0.171 -0.538 
219 3 3 A 40.00 10 7.41 9.81 4.0 s.o 1.02 o.st 0.171 1.217 
219 4 I A 40.00 10 7.41 9e81 ••o s.o 0.78 o.at o.l71 -0.188 
219 4 2 A 40.00 10 7.41 9.81 4.0 s.o 0.84 o.at o.t71 0.163 
219 4 3 A 40.00 10 7.41 9.61 4.0 5.0 Oe66 0.81 o.t 71 -0.889 
219 5 1 A 40.00 10 7.41 9.81 4.0 s.o 0.60 o.at 0.171 -1.240 
219 5 2 A 40.00 10 7e41 9.81 •• o. s.o o.72 0.81 0.171 -0.~38 
219 5 3 A 40.00 10 7.41 9.81 4.0 s.o 1.14 o.at o •. t7t 1.918 

, i -~ • ... 
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I DENT SPAN 
NMBR 

220 1 
220 1 
220 l 
220 1 
220 2 
220 2 
220 2 
220 2 
220 3 
220 3 
220 3 
220 3 
220 4 
220 4 
220 4 
220 4 

221 1 
)> 221 1 
1 221 1 

c.o 221 1 
w 221 2 

221 2 
221 2 
221 2 
22:1 3 
221 3 
221 3 
221 3 

222 3 
222 3 
222 3 
222 3 
222 2 
222 2 
222 2 
222 2 
222 I 
222 1 
222 1 
222 1 

BEAM 
NMBR TYPE 

I A 
2 A 
3 A 
4- A 
1 A 
2 A 
3 A 
4 A 
l A 
2 A 
3 A 
4 A 
1 A 
2 A 
3 A 
4 A 

1 A 
2 A 
3 A 
4 A 
1 A ..... 

A c. 
3 A 
4 A 
I A 
2 A 
3 A 
4 A 

1 A 
2 A 
3 A 
4 A 
1 A 
2 A 
3 A 
4 A 
1 A 
2 A 
3 A 
4 A 

SPAN 
LGTH 
(FT) 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 

35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35•00 
35.00 

35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 

I .J 

'• 
1 

STRANDS 
(NMBRl 

10 
10 
10 
10 
10 
10 
JO 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 
10 
JO 

10 
10 
10 
lO 
10 
10 

.,,,1;0 
10 
10 
10 
lO 
10 

, 
'f._, 

ECCENT R ICI 1Y DESIGN **CAMBER STATISTICS** 
END MIDDLE. FPCI/FPC ACTL. ME. AN STD. T-VAL 

CINCHES) CKSI) DEV. 
6.61 9.01 4.0 5.0 0.78 0.59 0.109 1.716 
6.61 9.01 4.0 s.o 0.60 o. 59 0.109 0.068 
be61 9.01 4.0 s.o Oe48 o.s9 o.t09 -t.031 
6.61 9. 01 4.0 s.o 0.48 0.59 0.109 -1.031 
6.61 9. 01 4.0 s.o 0.60 0.59 0.109 0.068 
6.61 9. 01 4.0 s.o 0.84 0.59 0.109 2.265 
6.61 9.01 4.0 5.0 0.60 0.59 0.109 0.067 
6.61 9. 01 4.0 5.0 0.54 0.59 0.109 --0.479 
6.61 9.01 4.0 s.o 0.48 0.59 0.109 -1.029 
6.61 9. 01 4.0 5.0 0.54 o.59 o.t09 -0.479 
6.61 9.01 4.0 5.0 o.•s 0.59 0•109 -1.029 
6.61 9. 01 4.0 5.0 0.60 0.59 0.109 0.068 
6.61 9.01 4.0 s.o 0.48 0.59 0.109 -1.029 
6.61 9. 01 4.0 s.o 0.66 0.59 0 •• 09 0.618 
6.61 9.01 4.0 s.o 0.66 0•59 0.109 0.618 
6.61 9. 01 4.0 5.0 0.66 o.s9 o.t 09 Oe618 

6.61- 9.01 4.0 5.0 0.48 o.s2 o.t61 -0.217 
6.61 9. 01 4.0 5.0 o.ta 0.52 0.161 -2.085 
6.61 9. 01 4.0 5.0 0.66 0.52 0.161 0.903 
6e6l 9• 01 4.0 s.o 0.24 0.52 0.161 -1.711 
6.61 9.01 4.0 5.0 0•66 o.sz Oelol 0.901 
6.61 9. (iJ 4.0 5.0 0.72 0.52 0.161 1.276 
6.61 9. 01 4.0 s.o 0.60 o.s2 o.16t 0.529 
6.61 9. 01 4.0 5.0 0.54 o.s2 o.t6t o.Jss 
o.6t 9.01 4e0 s .. o o • .s~ o.s2 o.t6t 0.155 
.6.61 9.01 '4.0 s.o 0.54 o. 52 0.161 0.155 
6•61 9e0l 4.0 s.o 0.54 0.52 Oel61 0.155 
6e.61 9. OJ 4.0 s.o 0.48 0.52 0.161 -0.217 

6.61 9. 01 4-.0 5.0 0.60 0.66 0.133 -0.453 
6.61 9. 01 4.0 s.o 0.60 0.66 0.133 -0.451 
6.61 9.01 4e0 ::..o 0.72 0•66 o.J33 Oe451 
6.61 9.01 4.0 s.o 0.90 0.66 0.133 1.805 
6.61 9. 01 4.0 s.o 0.66 0.66 0.133 -0.001 
6.61 9.01 4.0 s.o 0.66 0.66 o.t 33 o.oot 
~·>f'>l 9e0l ... o 5•0·. 0•42 Oe66 0•133 -1.805 
6e:6t 9. Cl 4.0 s.o 0;.84 0~66 o.t33 1.355 
6.61 9.01 4.0 s.o 0.48 Oe66 Oal33 -1.354 
6.61 9.01 4.0 s.o 0.66 0.66 0.133 o.oot 
6•61 9.01 4.0 s.o 0•66. Oe66 Oel33 o.oot 
6.61 9.01 4.0 s.o 0.72 0.66 0.133 0.451 



... 



! 

! ... \ 

APPENDIX B 

WASTE FACTOR VALUES FOR STRUCTURES 

IN APPENDIX A 





IDf..NT 
NO. 

1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 t 
12 
13 
14 
t 5 
15 
16 
1 7 
18 
1 9 
20 
20 
21 
?t 
22 
23 
24 
25 
?6 
26 
27 
27 
28 
28 
2Q 
3C 
30 
31 
32 
32 
33 
33 
33 
33 
33 
34: 
35 
36 
36 
37 
38 
38 
38 
38 
39 
40 
41 

PROJECT DESCRIPTION 
I 10 6 (43) 662FM 2762 UNDERPAS 
I 10 6 (43) 662FM 2762 UNDERPAS 

C 2224 1 18 SOUTHBL LOOP 338 
C 2224 1 18 NORTHBL LOOP 338 

C 346-1-21 NAVIOAD RIVER 
CONNECTION A LOOP 820 

U 11 0 7 ( 1 8) LO 0 P 28 9 & Q U I~ T 
C 783-2-17 LOOP 289~34TH RT 
C 783-2-17 LOOP 289-34 TH L T 
C 783-2-17 289-N QUAKER RT 
C 783-2-17 289-N OUA~ER LT 
C 783-1-19 289-F' M 1730 II 42 
C 783-1-19 289-FM 1730 N 43 
C 783-1-19 289-QUAKER II 44 
C 783-1-19 269-QUAKER N 45 

518(25) FM 1162 
518( 25) F M 1162 

RF-509 (4) SAN MARCOS RIV 
CONNECTION A LOOP 820 

C 7 8 3- 1- 1 9 28 9- t N> t A NA II 4 8 
TUMBLEWEED TRAIL U NOERP LOOP 820 
I 45 1 (103) 019 CALDER DRIVE 
I 4 5 1 ( 10 3) 0 19 CALDER DR I VE 
F-OP 1009 (13) NOLA RUTH U 1 PASS 
F-OP 1009 (13) NOLA RUTH U1 PASS 
F-OP 1009 (13) US190-FT HOOD RT 
F-OP 1 009 ( 13) US190-FT HOOD RT 

U 11C7 (18) LOOP 289 & QUIRT 
U 1107 (18) LOOP 289 & QUIRT 

t-30-3 (37) 134 SILOAM U1 PASS 
I-30-3 (37) 134 SILOAM U•PASS 
1-30-3 (37) 134 MALTA ROAO 
I-30-3 (37) 134 MALTA ROAD 
1~30-3 (40) 128 EO'S CREEK ROAD 
I-30-3 (40) 128 ED'S CREEK ROAD 

U 1113 ( 22t AIRLlN RO OVERPA 
I 1 0 6 ( 4 3 ) 6 6 2 C OU N TV RO AD 
I 10 6 (43) 662 COUNTY ROAD 
I-30-3 (38) 121US 259 0 'PASS LT 
1...,.30-3 (40) 128 HARRIS FERRY RD 
I-30-3 (40) 128 HARRIS FERRY RD 
t-30-3 (37) 134 FM 1840 U 1 PASS 
1-30-3 (37) 134 FM 1840 U 1 PASS 
I-30-3 (40) 128 FM 561 
I-30-3 (40} 128 FM 561 
F 54 3( 2 t) ST HW 1 t 1 NE ST 0 V L T 
F 543(21)US 59 FM 822 OVER LEFT 
F543 (21) US59 NT EAST STOV RT 
t 10 2 ( 35) 275 STRUCTURE 103 
I 10 2 135)~ 275 STRUCTURE 103 

T 9094 (6) LOOP 287 OPASS 
F-FG 518 ( 30) L SPRR & US 59 
F-FG 518 (30) l SPRR & US 59 
F-FG 518 (30) R SPRR & US 59 
F-FG 518 ( 30) R SPRR & US 59 

U 1113 (22) CARROL LAN OVERP 
U 1 .113 ( 22) WEBER RD OVE RPAS 
U t 113 { 22) EVERHART. OVERPAS 

B-1 

DIST. 
NO. 
ll 
13 

0 
6 

13 
2 
5 
5 
5 
5 
5 
5 
5 
5 
5 

13 
13 
13 

2 
5 

20' 
12 
12 

t;J 
9 
9 
9 
5 
5 

19 
19 
19 
19 
19 
19 
16 
13 
13 
19 
19 
19 
19 
19 
19 
19 
13 
13 
13 
~ 
6 

11 
13 
13 
13 
13 
16 
15 
16 

MANUF • 
cooe 

5 
5 
7 
7 
5 
l 
1 
1 
1 
1 . 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
5 
5 

1 
1 
7 
7 

5 
5 
5 
5 
1 
1 
1 

SPAN 
NO. 

2 
3 
2 
2 
5 
4 
.~
:2 
2 
2 

._2 
2 
2 
2 
2 
2 
3 
7 
3 
2 
1 
3 

' 2 
3 
3 
2 
l 
3 
2 
4 
2 
4 
2 

. 4. 
;;z 
2 
3 
~-.--
2 

"' 2 
4-
2 
4 
3 
.2 
2 
2 
3 
2 
8 
9 
8 
g 
2: 
2 
2 

WASTE 
FACTOR 
o .ooee 
o.oo•s 
0.0012 
o.o342 
0.0148 
0 .o 162: 
0·02:$7 
o.ot3t 
0 •. 0143 
o.ot7a 
o.ot.3t 
o.otsa 
o.ot39 
o.ot35 
o.oo93 
o.ot3t 
0 .o 11 0 
o.ot37 
0.0110 
o.ooe9 
0.0225 
0 .0251 
0.0257 
o.ot43 
0 .0145 
o. 0206 
o.ots7 
o.ot96 
o.ooaa 
0.0324 
o.o7Ja 
0.0522 
0.0714 
0.0266 
o.Qo9o 
0•0490 
o. 0275 
o .ot33 
()_,()23.6 
o.otso 
o.o232 
o. 011 7 
o.o2a2 
0.0266 
0.0584 
0.0148 
o .• o.t63 
0.8299 
0.0181 
0.0212 
0.0282 
0.0049 
o.oot2 
0.0029 
Oe0098 
o.oaot 
0.0240 
o.ot78 



!DENT DIST. MANUF • SPAN WASTE 
NO• PROJECT DES CR I PT ION NO. CODE NO. FACTOR 
42 u 1113 ( 22) STAPLES ST OVE:RP 15 1 2 0 .0238 
43 u 1113 (22) KOSTORYZ RO 0\/PA 16 l 2 0.0200 
44 us 3063 {2) FW&D RR-US 287 3 1 o.otea 
45 F-OP 1009 ( 13) WILLOW SPRINGS 9 2 0.0230 
45 F-OP 1009 (13) WILL OW SPRINGS 9 3 0.0192 
46 I 10 6 (43) 662 COUNTY ROAD 13 5 2 0 .0267 
46 I 10 6 ( 43) 662 COUNTY ROAD 13 5 3 0 .012.0 
47 C9l5-41-2 KELLY-QUINT OV tS 2 1 0.0282 
47 C915-41-2 KELL Y-OU I NT ov 15 2 2 0 .oo 87 
47 C915-41-2 K ELL Y-QUIN T ov 15 2 3 0.0341 
48 C915-41-2 KELLY-QUINT ov .15 2 11 Oe071f.1 
49 F 514 ( 64) FM1960 s BRI OGE 12 3 0.0280 
50 F 514 ( 64) FM1960 N BRIDGE 12 3 o.oo6o 
51 F 543 (22) US 59SERVI CE RIGHT 13 1 2 0.0214 
52 F543 ( 21) US 59 RT OPASS 842-87 13 1 2. Oe0311 
53 F-OP 1009 ( 13) us 190-RM 440 LT 9 1 o.ooa• 
53 F-OP 1009 ( 13} us 190-RM 440 LT 9 2 0 .oo 37 
53 F-OP 1009 { 13} us t9o-RM 440 LT 9 3 0.0029 
53 F-OP 1009 ( 13) us 190-RM 440 RT 9 1. o. 011 g_ 
53 F-OP 1009 ( t 3) us t9o-RM 440 RT 9 2 o.ot68 
53 F-OP 1009 (13) us 190-RM 440 RT 9 3 0.0153 
54 RF 479 (3) u s 59 RED RIVER 19. 6 4 0.0103 
54 RF 479 ( 3) u s 59 RED Rl VER 19 6 5 Oe0081 
54 RF 479 (3) u s 59 RED RIVER 19 6 6\ o.ot29 
54 RF 479 ( 3) u 5 59 RED RIVER 19 6 7 0.0186 
54 RF 479 (3) u 5 5q RED RIVER 19 6 8 0.0095 
54 RF 479 { 3) u s 59 REO RIVER 1~ 6 9 0.0151 
54 RF 47Q ( 3) u s 59 RED RIVER .19 6 10 0.0250 
54 RF 479 (3) u s 59 RED RIVER 19 6 15 0.0127 
54 RF 479 ( 3) u s 59 REO RIVER 19 6 t6 0.0242 
54 RF 479 ( 3) u s 59 REO RIVER 19 6 17 0.0178 
54 RF 479 ( 3) u s 59 RED RIVER 19 6 20 Oe0161 
55 F 518 ( 28) R COLORADO RIVER 13 1 7 0 .oo 24 
55 F 518 ( 28) R COLORADO RIVER 13 l 8 o. 0090 
55 F 518 (28) R COLORADO RIVER . 13 1 9.-, 0 •. 0379 
56 F 518 ( 28) L COLORADO RIVER 13 l j' o.oot2 
56 F 518 (28) L COLORADO RIVER 13 1 8 Oe0147 
56 F 518 (28) L COLORADO RIVER 13 1 9 0.0074 
57 T 9094 (6) LOOP 287 OPASS 11 .~·· .o •. Q189 
58 F 543 (22) us 59 FM 710(RIGHT) 13 t 2 0•0069 
59 F 543 ( 22) us 59 FM 71 0 (LEFT) 13 1 2 0 .o 212 
60 T 9094 ( 6) LOOP 287 OPASS ll 1 0.0303 
61 E 163-3-24 TR.INITY R BRIDGE 10 8 1 Oa0231 
61 E 163-3-24 TR I Nl TY R BRIDGE 10 8 2 o.o2oo 
61 E 163-3-24 TRINITY R BRIDGE 10 8 3 o. 0364 
61 E 163-3-24 TRINITY R BRIDGE 10 8 4 0.0220 
61 E 163-3-24 TRINITY R BRIDGE 10 B 5 0.0121 
61 E 163-3-24 TRINITY R BRIDGE 10 8 6 o.Ot49 
61 E 163-3-24 TRI Nt TV R BRIDGE 10 8 7 0 .o 17 2 
61 E 163-3-24 TRINITY R BRIDGE 10 8 8 o. 0268 
61 E 163-3-24 TRINITY R BRIDGE 10 8 12 Oe0142 
61 E 163-3-24 TR [ Nl TY R BRIDGE 10 8 13 0.0961 
61 E 163-3-24 TRINITY R BRIDGE 10 8 14 o. 00 84 
61 E 163-3·-24 TRINITY R BRIDGE 10 8 15 0.0304 
61 E 163-3-24 TRINITY R BRIDGE 10 8 16 0.0210 
61 E 163-3-24 TRINITY R BR lOGE tO 8 17 Oe0167 
61 E 163-3-24 TRINITY R BRIDGE 10 8 18 0 .o 138 
61 E 163-3-24 TR IN I TV R BRIDGE 10 8 19 0.0176 
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I DENT DlST. MANUF • SPAN WASTE 

NO. PROJECT DES CR I PT ION NO. CODE NOe FACTOR 
61 E 163-3-24 TR 1 NI TV R BRIDGE 10 6 ?.0 0 .o 154 
61 E 163-3-24 TR INI TV R BRIDGE 10 8 P.l o.o111 
61 E 163-3-24 TRINITY R BRIDGE 10 8 22 Oe0157 
61 E 163-3-24 TRt Nl TV R BRIDGE 10 8 23 0 .o 134 
61 E 163-3-24 TR IN t TV R BRIDGE 10 8 24 o. 02 82 
61 E 163-3-24 TRINITY R BRIDGE 10 8 25 o.oto4 
61 E 163-3-24 TR l Nl TV R BRIDGE 10 26 Oe0079 
61 E 163-3-24 TRINITY R BRIDGE 10 8 27 o.ot74 
61 E 163-3-24 TRINITY R BRIDGE 10 8 28 0 .o 121 
61 E 163-3-24 TRINITY R BRIDGE 10 8 29 0.0204 
61 E 163-3-24 TR INITV R BR lOGE 10 8 3.0 .. 0.0123 
61 E 163-3-24 TRINt TV R BRIDGE 10 8 31 0.0173 
61 E 163-3-24 TRINITY R BRIDGE 10 8 32 0.0158 
61 E 163-3-24. TRINITY R BRIDGE 10 8 33 0.0157 
61 E 163-3-24 TRI Nl TV R BRIDGE 10 8 34 0 .0137 
61 E 163-3-24 TR IN.tTV R BRIDGE 10 8 35 0.0039 
61 E 163-3-24 TRINITY R BRIDGE lO 8 36 0 .o 108 
61 E 163-3-24 TRINITY R BRIDGE 10 8 37 0.0139 
61 E 163-3-24 TRINITY R BRIDGE to 8 ',,38. Oe0062 
61 E 163-3-24 TRtNITV R BRIDGE 10 8 39 0.0095 
61 E 163-3-24 TR IN I TV R BRIDGE 10 8 4-0 o. 0230 
62 RF 479 (3) u s 59 REO RIVER 19 6 1 o.o21 5 
62 RF 479 ( 3) u s 59 RED RIVER 19 6 .l a. Oe0091 
63 F 360 (14.) US 90·- NU ·EC ES MAIN 22 2 .I 0.0099 
63 F 360 ( 1 4) US90- NUE CES MAIN 22 2 2 0 .o 10 1 
63 F 360 ( 14) US9o- NUE CE S M41 N 22 2 ., 0.0121 
63 F 360 ( 14) US90-NUECES MAIN 22 2 .8 o.o2•1 
63 F 360 ( 14) US9o-NUECES MAIN 22 2 • 0.0232 
63 F 360 ( 1 4) US9o-NUECE S MAIN 22 2 10 o.ooss 
64 F 360 ( 14) us 90-NUECES REL 22 2 1 o.o120 
64 F 360 ( 1 4) us 90-NUECES REL 2'2 2 z Oe0180 
64 F 360 (14) us 90-NUECES REL 22 2 3 o.ot•t 
64 F 360 ( 1 4) us 90-.NUECE$ REL 22 2 4 0.0095 
64 F 360 ( 14) us 90-NUECES REL 22 2 5 0.0024 
64 F 360 ( 14) us 90-NUECES REL 22 2 ... 6. J)., 0099 
64 F 360 ( 14) us 90-NUECES REL 22 2 ·. <7. o.ot92 
64 F 360 ( 14} us 90-NUECES REL 22 2 8 o. 0145 
64 F 360 ( 1 4) us 90-NUECES REL 22 2 9 o •. ot49 
64 F 360 ( 14) us 90-NUECES REL 22 2 .l:O ..... ·"i:&Y.~ 64 F 360 (14) us 90-NUECES REL 22 2 11 
64 F 360 { 1 4) us 90-NUECES REL 22 2 12 0 .Qt32 
64 F 360 ( 14) us 90-NUECES REL 22 2 13 0.0231 
64 F 350 (14) us 90-NUECES REL 22 .2 14 o.ot .. 29. 
64 F 360 ( t 4) us 90·-NUECES REL 2~ 2 15 o .ott3 
64 F 360 ( 14) us 9G-NUECES REL 22 2 16 o.otss 
64 F 360 (14) us 90-NUECES REL 22 2 17 0•0095 
64 F 360 ( 14) us 90-NUECF.'S REL 22 2. l6 o.ooa2 
64 F 360 ( 14) us 90-NUECES REL 22 2 19. 0.0647 
64 F 360 ( 1 4) us 90-NUECES REL 2?. 2 2~ () .()099. 
65 I 10 6 ( 43) 662f=M 2'762 UNDERPAS 13 5 1 o.oo3a 
65 I 10 6 (4 3) 662FM 2762 UNOERPAS 13 5 4 .o. 0123 
66 F 518 ( 28) L COLORADO RIVER 13 1 l 0.0075 
66 F 518 ( 28) L COLORADO RIVER 13 1 2 o. 0104 
66 F 518 ( 2 8) L COLORADO RIVER 13 1 3 0.0131 
67 F 518 ( 28) R COLORADO Rl VER 13 l 1 Oe0158. 
67 F 518 (28) R COLORADO RIVER 13 l 2 o.ooat 

l ... 67 F 518 (28) R COLORADO R 'IVER 13 1 3 0.0097 

' 68 TURNER WARNELL RD OVERPASS 2 1 1 0.0052 

• 
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I DENT DIST • MANUFe SPAN WASTE 
NO. PROJECT DESCRIPTION NO. CODE NOe FACTOR 
6A TURNER WARNELL RD OVERPASS 2 1 3 o.o112 
69 FFG518( 26)LEFT SPRR+ US 59 EAST 13 1 4 0.0083 
69 FFG518 ( 26 )LEFT SPRR +US 59 EAST 13 1 5 0.0059 
70 FFG51 8( 26) RIGHT SPRR·+US 59 WEST 13 1 4 0.0096 
70 FFG518( 26)R IGHT SPRR+ US 59 WEST 13 1 5 0.0132 
70 FFG5l8(26)RIGHT SPRR+US 59 WEST 13 1 11 0.0230 
71 FFG518( 27) LEFT SPRR+US 59 EAST 13 1 11 0.0089 
71 FFG518(27) LEFT SPRR+US 59 EAST 13 1 12 o.ot43 
71 FFG51 8(27) CONT SPRR us 59 EAST 13 1 10 o.ot60 
71 FFG518( 27)CON"T SPRR us 59 EAST 13 1 11 o.o121 
7? KENNEDALE SUBLE RD OVERP LT LAN 2 1 1 Q.02l 0 
72 KENNEDALE SUBLE RD OVERP LT LAN 2 1 3 0.0197 
73 u 1 113 ( 22) AIRLI N RD OVERPA 16 1 3 0.0219 
74 F-DP 1009 (13) US 190-FT HOOD L T 9 1 o.ot•o 
74 F-OP 1009 ( 13) US 190-FT HOOD LT 9 4 0 ~0089 
75 F-OP 1009 ,, 13) US 190-FT HOOD RT 9 t o .• ot7a 
75 F-DP 1009 ( 13) US190-FT HOOD RT ~ 4 0.0184 
76 FFGS 1 8( 27) LEFT SPRR+US 59 EAST lJ l 5 o.oto6 
76 FFG5tf,3(27) LEFT SPRR+US 59 EAST 13 1." 6 o •. OQ72 
76 FFG5l8( 26) LEFT SPRR+US 59 EAST 13 l 10 0.0126 
76 FFG518( 26) LEFT SPRR+US 59 EAST 13 1 11 0.0093 
76 FFG51 8 ( 27 ) CONT SPRR us 59 EAST 13 1 4 Oe0125 
77 F-DP 1009 ( 13) WILLOW SPRINGS 9 1 0 .o 1 35 
77 F-OP 1009 ( 13} WILLOW SPRINGS 9 4 o. 0206 
78 u 11 13 ( 2?. ) CARROL LAN OVERP 16 1 1 0.0267 
78 u 11 13 ( 22) CARROL LAN OVERP 16 l 3 o .o1•2 
79 u 1 113 (22) WEBER RD OVERPAS 16 1 1 o.o~o7 
79 u 1113 (22) WEBER RO OVERPAS 16 1 3 o.ot9i 
80 u 1113 ( 22) EVERHART OVEPPAS 16 1 1 0.044-8 
80 u 1113 (22) EVERHART OVERPAS 16 1 3 o.ot62 
81 u 1113 ( 22) STAPLES ST OVERP 16 1 1 0.0125 
81 u 1113 (22) STAPLES ST 0 \IERP 16 1 3 OeG318 
82 u 1113 (22) KOSTORYZ RO OVPA 16 1 1 0.0174-
82 u 1113 ( 22) KOSTORVZ RO OVPA 16 1 3 0.0141 
83 FFG518(27)CONT SPRR us 59 EAST 13 1 .5 o.o11s 
84 I 10 6 {43) 662 COUNTY ROAD 13 5 I 0.0028 
84 I 10 6 ( 43) 662 COUNTY ROAD 13 5 4 o.oo37 
84 I 10 6 (43) 662 COUNTY ROAD 13 5 1 0.0147 
84 I 10 6 ( 43) 662 COUNTY ROAD 13 5. '+ o.oQs4 
AS FFG518(26)RIGHT SPRR+US 59 WEST 13 1 10 Ol.0074 
86 F 518 ( 2 8) RT ENTR RAMP 13 5 1 0.0024 
86 F 518 ( 28) RT ENTR R.b. MP 13 5 2 0 .oooo 
86 F 518 (28) RT ENTR RAMP 13 5 5. O·D264 
87 F-OP 1009 ( 13) COUNTY RO TIE-IN 9 1 0~0088 
87 F-OP 1009 ( 13) COUNTY RD Tl E-1 N 9 3· o.ooso 
88 c 783-2-17 LOOP 289-34TH RT 5 l 1 o.ooso 
88 c 783-2-17 LOOP 289-34TH RT 5 1 3 0 .02.14. 
89 c 783-2-17 LOOP 289-34TH LT 5 1 I 0•0248 . 
89 c 783-2-17 LOOP 289-34 TH L T 5 1 3 o. 0071 
90 c 78.3-2-17 289-N QUAKER RT 5 1 1 0.0074 
90 c 78 3;._,2-17 289-N QUAKER RT 5 1 3 o •. oo.37 
91 c 783-2-17 289-N QUAKER LT 5 1 1 o.oo9• 
91 c 783-2- 17 289-N QUAKER LT 5 1 3 0.0072. 
92 c 2224 1 tA SOUTHBL LOOP 338 6 7 l o.oota 
9? c 2224 l 18 SOUTHBL LOOP 338 6 7 3 0 .oo 14 
93 1~30-3 (37) 13-\ FM 990 19 2 0.0583 
94 F 642 (9) FM 1845 EAST 10 2 o. 0402 
94 F 642 ( 9) FM 1845 EAST 10 3 0.0310 

... 
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IDtNT DIST • MANUFe SPAN WASTE 
NC'Ie PRO.JEC T DESCRIPTION NO. CODE NOe FACTOR 
Q5 F 642 ( q) FM 1845 WEST 10 3 o. 0406 
QS F 642 ( 9) FM 1845 WEST 10 21 o.o29s 
q6 FG 1025(7) fl 54 SPTC OV SOUTH L 13 1 2 Oe0l79 
96 FG 1 02 5 ( 7) II 54 SPTC ov SOUTH L 13 l 3 0.0037 
97 FG 1025( 7) II 54 SPTC ov SOUTH L 13 1 1 Oe0204 
98 F518 { 25) EM 960 UNDERPASS 13 1 2 o.oo9t 
98 F518(25} EM 960 UNDERPASS 13 l 3 0 .. o 139 
98 F518( 25) EM 960 UNDERPASS 13 1 4 o. 0207 
99 I 4'5 1 (125) 018 HUGHES ROAD 12 1 3 o. 0191 

100 F 514 ( 64) us 59 SAN J.ACINTO 12 14 0.0233 
100 F 514 ( 64} us 59 SAN JACINTO 12 15 .0.06.96 .. 
10 0 F 514 ( 64) us 59 SAN JACINTO 12 16 0.0200 
toe F 514 ( 64) us 59 SAN JACINTO 12 17. 0.0246 
1 0 1 I 45 1 ( 103) 019FM 3002 UNOERPA S 12 3 0.0192 
1 01 I 45 1 (103) 019FM 3002 UNDERPAS 12 • O•l1.54 
l 0 2 F518(25) L T .LANE ST. HWY 71 13 t 2 0.0169 
10::1 c 346-1-21 NAV lOAD RIVER 13 5 2 o. 0118 
1 0'3 c 346-1-21 NAVIDAD RIVER 13 5 3 0.0090 
103 c 346-1-21 NAVI DAD RIVER 13 5 4_ .0.01.07 
103 c 346-1-21 NAVIOAO RIVER 13 5 6 o;. oo7e·. 
104 u 432 ' 12) F W&D-ALEXANDRI A 3 .. 0.0152 
105 u 110 7 (18) LOOP 289 & ASH 5 t 2 o. 0261 
105 u 1107 '1 a> LOOP 289 & ASH 5 1 3 0 .o 121 
106 U-UG 1107 ( 19) LOOP 289-AT& SFRR 5 l .. 0.0275 
106 U-UG 1107 (I 9) LOOP 289-A.T &SFRR 5 1 5 o. 0260 
107 T 9054 ( 2) MPRR o•PASS tO 9 tt o.o267 
108 T 9054 ( 2) MPRR O'PASS 10 9 5 0.:02 78 
109 u 432 ( 1 2) FW&O-ALEX ANDRIA 3 3 0.0224 
110 u 432 ( 1 2) F W&O-ALE XA NO Rl A 3 2 0.0161 
11:1 F~OP 1009 (13) CLOVERLEAF 19 4 o. 0393 
112 F518(25) LT a LANE FM. 1163 1.3 1 2 0 .02..22 
113 F 543 { 21 )US59 FM 530 OVER LEFT 13 1 2 0.0101 
1 1 4 I 10 6 (43) 662 LITTLE 5 MI LT 13 5 2 0.0084 
114 I 10 6 ( 43) 662 LITTLE 5 MI LT 13 5 3 0.0083 
115 I 10 6 (43) 662 LITTLE 5 MI RT 13 5 2 g·0109 
115 I 10 6 (43) 662 LITTLE 5 Ni RT 13 5 3. .0094 
1 16 I 45 1( 125) 018 HUGHES ROAD 12 1 2 0.0219 
11 6 I 45 1(125) 018 HUGHES ROAD 12 1 5 o. 0101 
11 7 c 346-l-21 NAVIOAO E RELIEF 13 5 l . 0 .0.275 
l 1 7 I 45 1 ( 125) 018 HUGHES ROAD 12 5 3 o.oo:24 
11 7 I 45 1 ( 125) 018 HUGHES ROAD 12 5 4 o. 0403 
117 c 346-1-21 N4VIOAO E RELIEF 13 5 t 0.0135 
117 c 346-l-21 NAV.lDAD E RELIEF 1.3 5 .2, o •. o~l-s 
117 c 346-1-21 NAVIOAD E REL lEF 13 1 3 . o.oaoo 
11 7 c 346-1-21 NAVIOAD E RELIEF 13 1 4 o .ot o 1 
117 c 346-1-21 NAVIDAO E RELIEF 13 1 5 o.ottt 
11 7 c 346-l-21 NAVI DAD E RELIEF 13 1 6 ... o ..• o.o.7o 
117 c 346-l-21 NAVIOAD e: RE:LIEF 13 I 7 ·· .. ······O·~:Ot48 
11 8 I 45 1 ( 10 3) 019 CALDER DRIVE 12 1 o. 0100 
t t 8 [ 45 t ( 10 3) 019 CALDER DRIVE 12 6 0 .o t 4-5 
119 U-UG 1107 ( 1 9) LOOP 289-AT& SFRR 5 1 6 Oe0178 
120 I 10 2 (51 ) :?10 cox DRAW BRO EBL 6 7 1 o.toa6 
120 I 10 2( 51) 210 cox DRAW BRO EBL 6 7 2 0.0763 
120 I 10 2 (51 ) ~10 cox DRAW BRD EBL 6 7 3 0.1086 
12 0 I 1 0 2 (51 ) 210 'COX DRAW BRD EBL 6. 7 4 o .to s7 
120 I 10 2( 51) 210 cox DRAW BRO EBl. 6 7 s 0.0763 
12 1 I-30-3 (37) 134 5 .ILOAM U 'PASS 19 1 Oe0156 
121 1-30-3 ( 37) 134 SILOAM u• PASS 19 5 o.ots7 

1 .. 
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I DENT DlST • MANUF. SPAN WASTE 
NO. PROJECT DESCRIPTION NO. CODE NO. FACTOR 

122· I-30-3 ( 37, 134 MALTA ROAD 19 1 0.0231 
122 1-30-3 (37) 134 MALTA ROAD 19 5 0.0289 
123 F<S 2790(3JNO 50CHOCOLATE BAYOU 13 1 1 0.0143 
123 RS 2790 (3) NO 50 CHOCOLATE BAYOU 13 l 2 0.0097 
121 RS 2 790 ( 3) NO 50 CHOCOLATE BAYOU 13 1 3 0 .o 115 
123 RS 2790(3)NO SOCHOCOLATE BAYOU 13 I 4 o.ots3 
123 RS 2 790 (3) NO SO CHOCOLATE BAYOJ 13 1 5 0.0105 
123 RS ?.790(3)NO SOCHOCOLATE BAYOU 13 I 6 0.0078 
123 RS 2790 {3 )NO 50 CHOCOLATE BAYOU . 13 1 7 4. 7945 
123 RS 2790(3) NO 50CHOCOLATE BAYW 13 l 8 o.ooso 
123 RS 2790( 3) NO SOCHOCOLATE BAYOU 13 l 9 0.0160 
12~ RS 2790 (3) NO 50 CHOCOLATE BAYOU 13 1 10 0.0097 
124 F 1025( 10) 11 53 us 59 OVERP VIC 13 1 2 0 .0094 
124 us 3063 ( 2) FW&D RR-US 287 3 1 3 o.o423 
125 F-FG 518 (30) L SPRR & us 59 13 5 1 o. 04-70 
125 F-FG 518 ( 30) L SPRR & us 59 13 5 2 0.0088 
125 F-FG 518 ( 30) L SPRR & us 59 13 5 3 o.oo49 
125 F-FG 518 (30) R SPRR & us 59 13 5 1 0.0029 
125 F-FG 518 ( 30.t R SPRR & us 59 13 5 2 o.oo•g 
125 F-FG 518 (.30 l R SPRR & us 59 13 5 3 o.ooaa 
126 F F G 5 1 8 ( 2 6) R 1 GH T SPRR+US 59 WEST 13 1 3 0 .ott 5 
127 u 432 ( 12) FW&D- ALEXANDRIA . ,3 l o. 0226 
127 u 432 ( 12) FW&D-ALEXANDRIA 3 6 0~0085 
128 1-30•3 ( 37) 134 FM 1840 U' PASS 19 l o.o2o• 
128 I-30-3 C37) 134 FM 1840 U 'PASS 19 5 0.0074 
129 T 9054 ( 2) MPRR 0' PASS 10 9 7 0.0154 
13 0 I 10 2 (45)284 TUNIS CREEK W8T 6 7 ,l 0.0148 
130 I 10 2 (45 )284 TUNI:S CREEK WBT 6 7 2 0.0148 
130 I 10 2 ( 45) 284 TUNIS CREEK WBT 5 7 3 0 .ooss 
130 I 10 2 (45)284 TUNIS CREEK WBT 6 7 4 o. 0253 
130 I 10 2 (45)284 TUNIS CREEK WBT 6 \., 7 5 0.0091 
130 I 10 2 ( 45} 284- TUNIS CREEK WBT 6 7 6 o.ooae 
130 I 10 2 (45)284 TUNIS CREEK W9T 6 7 7 0.0074 
130 I 1 0 2 (45) 284 TUNIS CREEK WBT 6 7 8 _0 .01 t 7 
130 I 10 2 (45)284 TUNlS CREEK WBT 6 7 9 0.0124 
130 I 10 2 (45)284 TUNIS CREEK WBT 6 7 tO o. 0092 
130 I 10 2 (45)284 'TUNIS CREEK WBT e; 7 11 0 .o 148 
130 .I 10 2 (45)284 TUN .IS CREEK WBT 6 7 12 o. 0082 
131 1 1 0 2 (45 )2 84 TUNIS CREEK EBT 6 7 1 0.0133 
131 I 10 2 ( 45) 284 TUNIS CREEK EBT () 7 2 o.ot3o 
1 3 1 I 10 2 (45)284 TUNIS CREEK E3T 6 7 3 0.0177 
1'31 I l 0 2 (45 )284 TUNIS CREEK EBT 6 7 4. 0.0089 
131 I 10 2 {45)284 TUNIS CREEK EBT 6 .7 5 0.0093 
1 3 I t .10 2 (4-5)284 TUNIS CREEK EBT 6 7 6 o. 0151 
1 3 1 I 10 2 ( 45) 284 TUNIS CREEK EBT Q 7 7 0.0189 
131 I 10 2 (45)284 TUN IS CREEK E3T 6 7 8 o.ott2 
131 .I 1 0 2 (45 )284 TUNIS CREEK EBT 6 7 9 0.0295 
131 I 10 2 (45)284 TUNIS CREEK EBT s 7 10 0.0236 
1 3 1 I 10 2 (45 )284 TUNIS CREEK EST 6 7 ll 0.0234 
131 I 1 0 2 (45 )284 TUNIS CREEK EBT 6 7 12 0 .o 116 
132 F-OP 1009 ( 13) CLOVERLEAF 9 .1 0.0134 
132 F-OP 1009 ( 13) CLOVERLEAF 9 2 0.0208 
133 I 45 l( 125) 018 HUGHES ROAD 12 1 6 0 .o 178 
134 F 514 ( 64) FM 1960 s BRIDGE 12 1 o.o120 
134 F 51 4 ( 64) FM19o0 s BRIDGE 12 2 o.ooao 
134 F 514 ( f4) FM1960 N BRIDGE 12 1 o.otos 
134 F 514 ( 64) F,._.1960 N BRIDGE 12 2 o. 0777_. 
135 I 45 1 ( 1 03) Ot 9 DICKINSON SOUTH 12 1 0.0098. 
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I DENT DIST • MANUF • SPAN WASTE 
NO. PROJECT OESCRIPTION NO. CODE NO. FACTOR 

135 1 45 .1 (103) 019 0 ICK IN SON SOUTH 12 2 o. 0084 
136 I 45 1 ( 1 03) 019 DICKINSON NORTH 12 3 o.ooa3 
136 I 45 1 ( 1 03 .• 019 DICKINSON NORTH 12 4 o.ooa3 
137 F-FG 518 ( 29) SFRR & FM 102 RT 13 5 5 0.0024 
137 F-FG 518 (29) SFRR & FM 102 RT 13 5 6 0 .oo 24 
1"37 F-FG 518 ( 29) SFRR & FM 102 L T 13 5 5 o.oooo 
137 F-FG 518 ( 29) SFRR & FM 102 L T 13 5 6 0.0012 
138 l 45 1( 125) 018 HUGHES ROAD 12 I t o.ot46 
139 F-FG 518 ( 30) L SPRR & us 59 13 5 10 o.oo12 
139 F-FG 518 (30) L SPRR & us 59 13 5 11 o.oooo 
139 F-FG 518 ( 30) R SPRR & us 59 13 5 10 o.o122 
139 F-FG 518 { 30) R SPRR & us 59 13 5 11 o.ooaa 
140 F-FG 518 (29) SFRR & FM 102 RT 13 5 1 0 .o 147 
140 F-FG 518 { 29) SFRR & FM 102 RT 13 5 2 0.0037 
140 F-FG 518 ( 29) SFRR & FM 102 RT 13 5 3 Oe0049 
140 F-FG 518 c 29) SFRA & FM 102 RT 13 5 4 0 .oo 12 
140 F-FG 518 ( 29) SFRR & FM 102 L T 13 5 1 o. 0135 
140 F-FG 518 (29) SFRR & FM 102 LT 13 5· 2 o. 0176 
140 F-FG 518 ( 29) SFRR & FM 102 LT 13 5 3 o.o11 o 
140 F-FG 518 ( 29) SFRR & FM 102 L T 13 5 • o.o029 
141 518(25) FM 1162 13 1 1 0 .oo 40 
141 518(25) FM 1162 13 1 4 o.oto9 
142 I 10 6 (43) 662 LITTLE 5 Mt LT 13 5 1 0.0054 
142 I 10 6 ( 43) 662 LITTLE 5 Nl LT 13 5 4 o .otto 
142 1 10 6 (43) 662 LITTLE 5 Ml RT 13 5 1 0.0068 
142 I 10 6 (43) 662 LITTLE 5 .· MI RT 13 5 • 0.0137 
143 F543 ( 21) US 59 LT OPASS 842-87 13 1 1 o.oo6s 
143 F543 (21) US 59 LT DPASS 842-87 13 1 3 o.ooss 
143 F543 (21) US59 RT OPASS 842-87 13 1 1 0.0182 
143 F543 ( 21) US 59 RT OPASS 842-87 13 1 3 o.oo7s 
144 F 10 25 ( 10 ) II 53 us 59 OVERP VIC 13 1 1 o •.. ooao 
144 F to2sc to a II 53 us 59 OVERP VIC 13 1 4 o .0122 
145 lJ-UG 1107 ( 19) LOOP 289-AT&SFRR 5 1 1 o. 0114 
146 us 3063 ( 2 ) FW&O RR-US 287 3 1 o.ot.23 
146 us 3063 ( 2) FW&O RR-US 287 3 2 o.oogz 
147 T 9054 ( 2) MPRR O'PASS 10 13 o.ot49 
148 RF 479 (3) u s 59 RED RIVER 19 6 2 0.0167 
148 RF 47Q ( 3) u s 59 RED Rl VER 19 6 19 0.0210 
149 I -30-3 (37) 134 FM 990 19 1 o.oo.-o 
149 t-30-3 ( 37) 134 FM 990 19 3 0.0224 
149 I-30-3 (37) 134 FM 990 19 1 Oe0122 
149 1-30-3 (37) 134 FM 990 19 3 o. 02.-0 
150 T 9054 ( 2) MPRR a• PASS 10 9 1 o .o.oat 
150 T 9054 ( 2) MPRR O'PASS 10 9 8 0.0225 
150 T 9054 ( 2 ) MPRR 0' PASS 10 9 12 0.0286 
151 I 45 1 ( 10 3) 019 CALDER ORI VE 12 2 0.0148 
151 I 45 1 ( 10 3) 019 CALDER DRIVE 12 5 o.ot•9 
152 F 514 ( f4) us 59 SAN JACINTO t2 ' o-.ota9 
152 F 514 ( 64) us 59 SAN JACINTO 12 2 o. 0265 
15 2 2 514 ( 64) us 59 SAN JACINTO 10 3 o.ot25 
152 F 514 ( 64) us 59 SAN JACINTO 12 " .J).0127 
152 2 514 ( 64) us 59 SAN JACINTO 10 5 0.0307 
152 F 514 ( 64) us 59 SAN JACINTO 12 6 0 .o 112 
152 F 514 ( 64) us 59 SAN JACINTO 12 7 o.oo9a 
152 F 514 ( 64) us 59 SAN JACINTO 12 8 o. 012.9~ 

.. 152 F 514 ( 6/i.) us 59 SAN JACINTO 12 9 o .oa9t 
152 F 5.14 ( 64) us 59 SAN JACINTO 12 10 0.0068 
15 2 F 514 ( 64) us 59 SAN JACINTO 12 tl o. 0168 
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I DENT OlST. MANUF. SPI\N WASTE 
NO. PROJECT DESCRtPT'tON 'NO. 'CODE No .• FACTOR 

1.52 F 514 ( 64) us 59 SAN JACINTO 12 12 Oe01Sl 
152 F 514 ( 64) us 59 SAN JACINTO 12 13 o.ol•t 
152 F 514 ( 64) us 59 SAN JACINTO 12 18 2.1734 
152 F 514 ( 64) us 59 SAN JACINTO 12 19 o. 0146 
15? F 514 ( 64) us 59 SAN JACINTO 12 20 0.0091 
152 F 514 ( 64) us 59 SAN JACl NTO 12 21 o .otto 
152 F 514 ( 64, us 59 SAN JACINTO 12 22 o.ola7 
152 F 514 ( 64) us 59 SAN JACl NTO 12 23 2.3934 
152 F 514 ( 64) us 59 SAN JACINTO 12 2t\ 0.0200 
152 F 514 ( 64) us 59 SAN JACINTO 12 25 2.1441 
153 c 346-1·-21 NAVIOAO RIVER 13 5 1 o .o.o ao 
153 c 346-1-21 NAVIDAD RIVER 13 s 7 o.oo21 
15'3 c 346-1 -21 NAV.IDAO RIVER 13 5 8 o.ooa3 
153 c 346-1-21 NAVlDAD RIVER 13 5 9 0.0.119 
154 RF-509 (4) SAN MARCOS RlV lJ l 8. 8tBi,ii 155 RF-509 (4) SAN NARC OS N EXT· 13 1 6 
155 RF-509 ( 4) SAN MARCOS N EXT 13 1 9 o.oQ73 
155 RF-509 {4) SAN MARCOS N EXT 13 t to 0.0037 
155 RF-509 ( 4) SAN MARCOS N EXT 13 1 ,l.l 0 .oo 12 
155 RF-509 ( 4) SAN MARCOS N EXT 13 1 12 o.O:OS9 
156 RF-509 (4) SAN MARCOS s EXT 13 1 6 0.0049 
156 RF-509 ( 4) SAN MARCOS s EXT 13 t 9 0.0012 
156 RF-509 (4) SAN MARCOS s EXT 13 1 10 o. 00,49 
156 RF'-509 (4) SAN MARCOS s EXT 13 1 It 0.0088 
156 RF-509 ( 4) SAN MARCOS s F-XT 13 1 12 0.0205 
157 F 543 (22) us 59SERV ICE RIGHT 13 l t 0.0022 
157 F 543 ( 22) us 59SERVI CE RIGHT ll 1 3 0.0109 
158 F 543 ( 22) us 59SERV.ICE LEFT 13 1 t 0.0076 
158 F 543 (22) us 59 SERVICE LEFT 13 1 .3 0.0053 
159 FFG518( 26)LEFT SPAR+ US 59 EAST 13 1 1 o.ota4 
159 FFG518(26)LEFT SPRR+US 59 EAST 13 1 2 .... o •.. o1 .. 1.1. '". 
159 FFGSI 8( 26) LEFT SPRR+US 59 EAST 13 t 12 o .oo.e• · 
159 FFG518( 26)LEFT SPRR .. US 59 EAST 13 1 13 o.o.t57 
159 FFG518(26)LEFT SPRR+US 59 EAST 13 1 14 0•0108 
159 FFG51 8( 26) LEF·r SPRR+US 59 EAST 13 1 15 o.o-tto 
160 FFG518(26lRIGHT SPRR+US 59 WEST 13 t 1' ••. 0095 
160 FFG518(26)RIGHT SPRR+US 59 WEST 13 1 2 Oa0113 
160 FFG51 8( 26)R IGHT SPRR+US 59 WEST 13 1 12 o.o2o3 
16(\ FF GS 1 8 { 2 6 ) R I GHT SPRR+US 59 WEST 13 1 1.1 ' .0.0169 
160 FFG5 t 8( 26) RIGHT SPRR+US 59 WEST 13 1 .,. o .oost 
161 FFG518( 27) LEt= T SPRR+US 59 EAST 13 1 1 Oe0024 
161 FFG518(27) LEFT SPRR+US 59 EAST 13 1 2 0.0135 
161 FFG51 8( 27) LEFT SPRR+US 59 EAST 13 l .3, 0.0119 
161 FFG518(27) LEFT SPRR+US 59 EAST 13 l .. o. 004? 
161 FFG51 8(27) LEFT SPRR+US 59 EAST 13 1 t• 0.0056 
161 FFG5l 8( 27) LEFT SPRR+ US 59 EAST 13 1 15 0.0052 
162 F F G5 1 8 ( 2 7 ) CON T SPRR us 59 EAST 13 l ,1. o. 0210 
162 FFG518(27)CONT SPAR us 59 EAST 13 t 2 0.0061 
162 FFG518( 27)CONT SPRR us 59 EAs·r 13 1 3 o.ooao 
162 FFG518 ( 27) CONT SPRR us 59 EAST 13 1 13 o.o2st 
162 FFG 518( 27) CONT SPRR us 59 EAST 13 1 14 0 .oo 83 
163 I 45 l (103) 019FM 3002 UNOERPA S 12 1 o.otss 
163 I 45 1 ( 1 03) 019FM 3002 UNDERPAS 12 2 o. 0265 
163 I lf.S t ( 10 3) 019FM 3002 UNDERPAS 12 5 0.0346 
163 I 45 1 ( 10 3) 0 19FM. 3002 UNDERPA S 12 6 0.0189 
164 FFGSl 8( 27) CONT SPRR us 59 EAST 13 t 12 o .ott& 
165 FFG518(27) LEFT SPRR+ US 59 EAST 13 1 13 o.otao ;. 

tF)6 I 610 7 (56) 787 HO~ES TEAD BR lOGE 12 2 0.0118 
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I DENT DIST. MANUF • SPAN WASTE 
NO. PROJECT DES CR I PT ION NO. cooe NO. FACTOR 

166 I 610 7 (56} 787HOMESTEAD BRIDGE 12 3 0.0022 
167 FFG518(27) LEFl SPRR+US 59 EAST 13 1 tO o. 0092 
168 FFG51 8( 26) LEFT SPRR+US 59 EAST 13 1 3 0.0093 
168 FFG518( 26lLEF T SPRR+US 59 EAST 13 1 6 0.0040 
169 FF G5 1 8 ( 2 6) R I GHT SPRR+US 59 WEST 13 1 6 Oe0037 
170 FFG51 8( 27) C ONT SPRR us 59 EAST 13 1 9 C) .oo 37 
171 c 346-1-21 NAVIDAO w RELIEF 13 5 1. 0.0131 
171 c 346-t-21 NAVIOAO w RELIEF 13 5 2 0.0062 
171 c 346-1-21 NAVIDAO w RELIEF 13 5 3 0.0052 
172 f"-FG 518 ( 30) R SPRR & us 59 13 5 6 0.0059 
172 F-FG 518 (30) R SPRR & us 59 13 5 7 0 .oo 24-

', 17 2 F-FG 518 ( 30) 'L SPAR & us 59 13 5 6 o.oooo 
g 172 F-FG 518 ( 30) L SPRR .& us 59 13 5 7 Oe0037 
0 173 F 543( 21t ST HW 1 l l N£ ST OV LT 13 1 2 0 .Ot54 
' ... 174 F 543E21) US 59 NT EAST ST 0\1 L T 13 1 .. 3. ••**** 1'75 FS43 (21) US59 NT EAST STOV -r 13 1 3 2.1892 

176 F 642 ( 9) FM 1845 EAST 10 t\ 0.0131 
177 F 642 (9) FM 1845 WEST 10 4 o. 01 90 
178 F-OP 1009 ( 13) CLOVERLEAF 9 3" 0 .0099 
178 F-OP 1009 ( 13) CLOVERLEAF 9 5 0.0122 
179 U-UG 1107 (19) LOOP 289-AT & SFR R 5 1 2 Oe0123 
180 FFG51 8( 26) LEFT SPRR+US 59 EAST 13 1 7 0 .o 120 
180 FFG518( 2t)) LEFT SPRR+US 59 EAST 13 1 8 Oe0048 
t 81 FFG51 8(26JRIGHT SPRR+US 59 WEST 13 1 1 o.oo99 
1 81 FF G5 1 8{ 26) R I GH T SPRR+US 59 WEST 13 1 a Oe0047 
1 81 FFG5 t 8( 26 )RIGHT SPRR+US 59 WEST 13 1 9 o. 0073 

'1 82 FFG518(27) LEFT SPRR+US 59 EAST lJ 1 8 o .o 11 a 
1A2 FFG518(27) LEFT SPAR'+ US 59 EAST 13 ' 9 0.0049 
183 F-FG 518 ( 30) L SPRR & us 59 13 5 4 o.oooo 
183 F-FG 518 ( 30) L SPAR & us 59 13 5 5 0.0049 
1A3 F-FG 518 ( 30) R SPRR & us 59 13 s· .4 o. OOOQ 
183 F-FG 518 (30} R SPRR & us 59 13 5 5 0.0012 

' 184 F518( 25) EM 960 UNDERPASS 13 1 1 o.ooa4 c 185 F 543(21) ST HW ltlNE ST OVP RT 13 1 1 o. 0254 
i 

185 F 543(21) ST HW lllNE ST OVP RT 13 l 4 •••••* 186 F 543(21) ST HW lll 1'£ ST OV LT 13 1 I 0.2281 
t 8A F 543(21) ST HW 1 t 1 NE ST ov LT 13 I 4 0.0102 

J 187 F 543 (2l)US59 FM 530 OVER LEFT 13 1 1 0.0033 
187 F 543 ( 21 )US59 FM 530 OVER LEFT 13 1 .J, o.oQ.95 
188 F 543 (21 )US59 FM 530 OVE RIGHT t:3 1 I o..oo6t i -. 188 F 543 ( 21) US59 FM 530 OVE RIGHT 13 1 3 Oe0061 
189 F 543(21lUS 59 MILBY RO ov RIGH 13 1 I o.oos1 
189 F 543(21)US 59 MILBY RO ov ~IGH 13 1 3 o .ooaa 
190 F 543(21)US 59 MILBY RO OV LEFT .13 1 1 0.0087 
190 F 543(21)US 59 MILBY RO OV LEFT 13 1 3 0.0031 

[2 191 F 543( 21) us 59 FM 822 ave RIGHT 13 1 I 0.0078 
191 F 543(21)US 59 FM 822 OVE R: IGH T 13 1 3 0.0097 

! ~ 192 F 543(21)US 59 FN 822 OVER LEFT 13 1 1 o.oo7e 
iS 192 F 543( 21) us 59 FM 822 OVER LEFT 13 1 3 0.0075 
if 193 F 543(21) US 59 NT EAST ST ov !...T 13 1 t 0.0068 

193 F 54 3( 21) US59 NT EAST ST ov LT 13 1 4 0.0089 
194 F543 ( 21) US 59 NT EAST STOV RT 1.3 1 1 0.0054 

i9 194 F543 ( 21 ) US 59 NT EAST STOV RT 13 1 4 Oe0056 
10 195 F518( 25) RT.LANE FM. 1163 13 1 t 0.0104 

19 5 F518(25) RT .LANE FM. .116.3 13 1 3 o. 02 00 
195 F518(25) LT .LANE FMe 1163 13 1 1 0.0041 

13 196 F518( 25) R T .LANE ST. HWY 71 13 1 1 o.oost 
,4 196 F518 ( 25) RT eLANE ST • HWY 71 t:J 1 3 o. 00 78 
" 

If _, 

i8 
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I DENT DIST. MANUF • SPAN WASTE 
NO. PROJECT DES CR IPT tON NO. COOE NO. FACTOR 

196 F518(25) L T • LANE ST. HWV 71 ll l 1 0 .oo 73 
196 F518(25) L T eLANE ST. HWY 71 13 l 3 o. 01 4 t 
1 97 U-UG 11 07 ( 1 9) LOOP ~89-AT&SFRR 5 1 7 0. 0215 
197 U-UG l .1 0 7 ( l 9) LOOP 289-AT& SFR R 5 1 8 Oe0l?7 
198 T 9054 ( 2) MPR R O'PASS 10 9 2 o. 0211 
198 T 9054 (2) MPRR 0 1 PASS 10 9 3 0 e0119 
1913 r 9054 ( 2) MPRR 0 1 PASS 10 9 4 0.004-2 
198 T 905-\ (2) MPRR O'PASS 10 9 6 o.o12o 
198 T 9054 ( 2) MPRR O'PASS 10 9 9 0.0076 
19B T 9054 (2) MPRR 0 ''PASS 10 9 tO 0.0082 
199 F 543 (22) us 59 FM 710(RIGHT) 13 1 1. 0.0075 
199 F 54.3 ( 22) us 59 FM 71 Of RIGHT) 13 1 3 0.006'0 
199 F 543 ( 22) us 59 FM 710(LEFT) 13 1 1 0.0049 
199 F 543 (22) us 59 FM 710(LEFT) 13 1 3 0.0106 
200 I 610 7 (56) 787 FULTON BRIDGE 12 1 .l o.oo32 
200 I 610 7 (56) 187 FULTON BR.IOGE 12 1 2 o. 0090 
200 I 610 7 (56) 787 FULTON BRIDGE 12 1 3 0 .o 112 
200 I 610 7 (56) 787 FULTON BRIDGE 12 1 4 o.ot 03 
200 I 610 7 (56) 787 FULTON BR lOGE 12 1 5. o.oo92 
200 I 610 7 (56) 187 FULTON BRIDGE 12 1 6 0.0068 
201 U-UG 1107 (19) LOOP 289- AT &SFR R 5 1 3 o. 0113 
202 I 1 0 2 (51 ) 2.10 s·r 17 OVERPA EBT 6 7 t 0.0049 
202 I 10 2( 51-, 210 ST 17 OVERPA EBT 6 7 3 o.oo61 
202 I 10 2 (51 ) 210 ST 17 0\IERPA WBL 6 .7 1 o. 0059 
202 t 10 2( 51) 210 ST 17 0\IERPA WBL 6 7 3 0 .oo 24 
203 u 432 ( 12) FW&D-ALEXANORIA 3 5 o. 0168 
20 4- F 642 (9) FM 1845 WEST 10 1 0.0155 
205 u 1107 ( 18) LOOP 289 & ASH 5 1 l 0.0148 
205 u 1101 ( 18) LOOP 289 & ASH 5 1 4- o. 0092 
206 FFG51 8( 27) LEFT SPRR+US 59 EAST 13 l 7 0.0086 
206 FFG518( 26)LEFT SPRR+US 59 EAST 13 1 9 .. , o.ooaJ 
207 us 3063 ( 2) FW&O RR-US 287 3 a o. 0.06 
208 us 3063 ( 2) FW&O RR-US 287 3 4 0.0222 
208 us 3063 ( 2) FW&O RR-US 287 3 5 0.0209 
208 us 3063 (2) FW&O RR-US 287 3 .(>..' Oe0104 
209 us 3063 ( 1 ., WICHt TA R.l VER 3 I o.ot64. 
209 us 3063 ( 1 ) WICHITA RIVER 3 2 o.oo•6 
209 us 3063 ( 1 ) WICHITA RIVER 3 3 0 .o 131 
209 us 3063 ( 1 ) WICHITA Rl VER 3 4-... o.ot56 
2C9 us 3063 ( 1 ) WICHITA RIVER 3 5 o.ott9 
209 us 306'3 ( 1) WICHITA RIVER 3 6 0 .o 100 
209 us 3063 ( 1 ) WICHITA RIVER 3 7 o. 0051 
209 us 3 063 ( 1 ) WtCHlT A RIVER 3 a 0.0077 
210 c- t35-tt~9 us 380 & STLSF& T 18 I 0.0112 
210 C-135-11-9 us 380 & STLSF&T 18 2 0.0137 
210 C-135-11-9 us 380 & STLSF&T 18 3 0.0073 
210 C-135-11-9 us 380 & STLSF& T 18 4 0 •. 0044 
211 RF-509 (4) s M REL Ml N EXT 1.3 1 1 0•·0049 
211 RF-509 ( 4) s ,.. REL Nl N EXT 13 1 2 0.0059 
211 RF-SOq ( 4, s M REL Ml N EXT 13 1 3 0.0024-
211 RF-509 (4) s h1 REL fll N EXT 13 1 4 o.o049 
21 t RF-509 ( 4) s M REL •t N EXT 13 1 5 o.oo37 
211 RF-509 ( 4 ) s M REL #1 N EXT 13 1 6 o. 0000 
211 RF-509 (4) s M REL •t N EXT 13 1 7 0 .oo t 2 
211 RF-509 ( 4) s M REL Ill s EXT 13 1 1 0.0059 
211 RF-509 (4) s M REL *' s EXT 13 1 2 0.0037 
21 t RF-509 ( 4) s M REL Ill s EXT 13 1 3 0 .oooo 
211 RF-509 ( 4) s M REL Mt s EXT 13 1 4 o. 0024 

B-10 



I OENT otsr. MANUF. SPAN WASTE 
NO. PROJECT DES CR IPT 10 N NO. CODE NO. FACTOR 

21 l RF-509 (4) s M REL •t s EXT 13 1 5 0 .oo 29 
211 RF-509 ( 4.) s M REL ,, s EXT 13 1 6 o.ooss 
21 1 RF-509 (4) s M REL ll s EXT 13 1 7 o. 0117 
211 RF-509 ( 4) s M REL 112 N ex·r 13 1 1 0 .oooo 
211 RF-509 (4) s M REL 112 N EXT 13 l 2 Oe0073 
211 RF-509 (4) s M REL N2 N EXT 13 I 3 o.ooea 
211 RF- 509 ( 4) s M REL fl2 N EXT 13 1 4 Oe0024 
211 RF-509 ( 4) s M REL M2 N ex·r 13 1 5 0.0029 
211 RF-509 (4) s M REL 112 N EXT 13 t 6 o .oo.73 
211 RF-509 ( 4) ,s N REL 112 N EXT 13 1 7 0.0059 
211 RF-509 ( 4) s M REL 112 N EXT 13 1 8 o. 0059. 
212 RF-509 ( 4) s M RE·L 112 s EXT 13 l t 0.0059 
212 RF-509 (4) s M REL 112 s EXT 13 1 2 o. 0037 
212 RF-509 (4) s M REL N2 s EXT 13 1 3 0.0059 
21~ RF-509 ( 4J s M REL 112 s EXT l,l 1 1\ .0.0012 
212 RF-509 (4) s MREL 112 s EXT ·13 1 5 0.0029 
212 RF-509 (4) s M REL 112 s EXT 13 1 6 0 .oo 29 
212 RF-509 ( 4) s M REL 12 s EXT 13 1 7 o.oo29 
212 RF-509 (4) s M REL 112 s EXT 13 1 e o.ooaa 
213 RF-509 ( 4.) SAN MARCOS N EXT 13 t t 0.0024 
213 nF-509 {4) SAN MARCOS N EXT 13 1 2 0.0012 
213 RF-509 (4) SAN MARCOS N EXT 13 1 3 o.oo37 
213 RF-509 ( 4) SAN MARCOS N EXT 13 1 ... o.oQ29 
213 RF-509 (4) SAN MARCOS N EXT 13 I 5 o.ooea 
213 RF-509 ( 4) SAN MARCOS N EXT 13 l 13 o.o.tta 
213 RF-509 ( 4) SAN MARCOS N exT 13 l 14 o.oooo 
213 RF-509 (4) SAN MARCOS N EXT ,13 1 1 .. 5 0.0012 
~13 RF-509 ( 4) SAN MARCOS N EXT 13 1 16 0 .oo 24 
213 RF-509 ( 4) SAN MARCOS N EXT. 13 1 17 0.0012 
213 RF-509 (4) SAN MARCOS N ext 13 1 18 0.0049 
213 RF-509 ' 4) SAN MARCOS N EX1 1~. 1 1,9 0 .• 0059 
213 RF-509 (4) SAN MARCOS N EXT 13 I 20 o.oottt 
213 RF-509 ( 4) SAN MARCOS N EXT 13 1 ~~ 0.0037 
213 RF-509 ( 4) SAN MARCOS N EXT 13 1 22 o.oooo 
213 RF-509 (4) SAN MARCOS N EXT 13 1 .23,, 0 .• 0024 
214 RF-509 ( 4) SAN MARCOS s EXT 13 I 1 .o.oo24 
214 RF-509 ( 4) SAN MARCOS s EXT 13 1 2 o.oo24 
214 RF-509 ( 4) SAN MARCOS s EXT 13 l 3 o.oas9 
214 RF-509 ( 4) SAN MARCOS s EXT L3 1 •.w_ •• ,,:::•·o 0 .• 0205 
214 RF-509 ( 4- ., SAN MARCOS s EXT 13 1 \'5>•. ·.o.oaos 
214. RF-509 (4) SAN MARCOS s EXT 13 1 13 0 .oo 12 
214 RF-509 ( 4) SAN MARCOS 5 EXT 13 l 14 0.()012 
214 RF-509 (4) SAN MARCOS s EXT 1.3 1 ..... ,15-. .... () •. 0024. 
2t4 RF-509 ( 4) SAN MARCOS s EXT t1 I 16·· .-0.0073 
214 R.F-509 ( 4) SAN MARCOS s EXT 13 1 17 o. 0037 
214 RF-509 (4) SAN MARCOS s EXT 13 l 18 0.0029 
214 RF-509 ( 4) SAN MARCOS s EXT 13 1 .19 Oe0147 
214 Rf-"-509 (4) SAN MARCOS s EXT 13 1 20 o.ooaa 
214 RF-509 (4) SAN MARCOS s EXT 13 1 21 0.0059 
214 RF-509 ( 4) SAN MARCOS s EXT 13 l 22 o.oo29 
214 RF-509 ( 4, SAN MARCOS s EXT lJ 1 23 0.0029 
215 s 3236 ( t) ROCKEY CREEK 13 5 t 0 .01'24 
215 5 3236 ( 1 ) ROCKEY CREEK 13 5 2 Oe0025 
215 s 3236 ( 1 ) ROCKEY CREEK 13 5 3 0.0025 
215 s 3236 ( 1) ROCKEY CREEK 13 5 4 o.oo57 
215 s 3236 ( 1 ., ROCKEY CREEK 13 5 5 o.ooss 
216 s 3236 ( 1 ) BOGGY CREEK LT 13 5 1 0 .oo 12 
216 5 3236 ( 1) ROGGY CREEK LT 13 5 2 o.oo2• 

a ... ,, 



I DENT DlST • MANUF .• SPAN ~ASTE 
NO. PROJECT Of'SCR [PT tON NO. CODE NO• FACTDA 

216 s 3236 ( t ) BOGGY CREEK LT 13 5 3 o.oooo 
216 s .3236 ( 1 ) BOGGY CREEK LT 13 5 • O.e0037 
216 s 3236 ( 1 ) BOGGY CREEK LT 13 5 ~. ... o ..• o.02.9 
217 s 3236 ( 1 ) PONTON CREEK 13 5 I .. ; •... ., 
217 s '3236 ( 1) PONTON CREEK 13 5 2 Q.004.1 
217 s 3.236 ( 1 ) PONTON CREEK 13 5 3 0¥0031 
217 s 3236 ( 1 ) PONTON CREEK 13 5 4 i:iifi 217 s 3236 ( 1 ) PONTON CREEK 13 5 5 
218 s 3236 ( 1 ) N MUSTANG CREEK 1J 5 1 0.0086 
218 s 3236 ( 1) N MUSTANG CREEK 13 5 2 0.0032 
218 s '3236 ( 1 ) N MUSTANG CREEK 13 5 3 o. 0085 
218 s 3236 ( t ) N MUSTANG CREEK 13 5 4 •• 0055 
219 s 3236 ( 1 ) BOGGY CREEK RT 13 5 1 0 .• 0070 
219 s 3236 ( l ) BOGGY CREEK RT 13 5 2 o. 0072 
219 s ~236 ( l ) BOGGY CREEK RT 13 5 3 o.oos6 
219 s 3236 ( l ) BOGGY CREEK RT 13 5 4 o. 0()32 
219 s .3236 ( 1 ) BOGGY CREEK RT 13 5 5 o. 0150 
220 s 3236 ( t , s LAVACA Rt VeR 13 5 l 0.0095 
220 s 3236 ( 1 , s LAVACA RIVE~ 13 5 2 .o. 0086 
220 s 3?36 ( l ) s LAVACA RtVER 13 5 3 0.0036 
220 s 3236 ( 1 ) s LAVACA Rl VER 13 5 4 o.oote 
221 s 3236 ( t ) N LAVACA RIVER 13 5 t o.ot25 
221 s 3236 ( 1) N LAVACA RIVER 13 5 2 0.0040 
221 s 3236 ( 1 ) N LAVACA Rl VEI:t 13 5 3 0.0006 
222 s 3236 ( 1 ) KUEHN CREEK 13 5 3 0.0095 
222 s 32.36 ( l ) KUEHN CREEK 13 5 2 o.oaoo 
222 s 3236 ( 1 ) KUEHN CREEK 13 5 1 0.0040 

"' 
~ 
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APPENDIX C 

MANUFACTURING AND CAMBER DATA 

FoR SDHPT BEAMS 





PROJECT No. vs~z3S9(J4) DISTRICT l? COUNTY B.'"d v 
BEAM TYPE AASJIO IV 

SPAN LENGTH JZ4- ft. MANUFACTURER z 

STRAND PATTERN 

ROW No.: A2 A4 A6 AS A tO Al2 Al4 Al6. AIS A20 

No. STRANDS: /2 /2 /2 10 
DRAPING ; RAISE 6 STRANDS. TO ROW A 52 HARPING OIST. /J,(:;) ft. 

ECCENTRICITY t: .Itt. SS in. ECCE-NTRICITY END: J 2. Z 3 in. 

CASTING INFORMATION . 

TIME 
AGE AT RELEASE SU8SEQUENT STRESSING TEMP. AGE AT 

ERECTION .RELEASE STRENGTH STRENGTH CASTING DIFF. SHIPPING c·AMBERS 
MARK (hrs.) (psi) (psi) (hrs.) (OF) (daJs) CURING (in.) 

'J 
2 

fV-1A ~3 ,5'17 750b (7) 47 -13 ZZ7 w /. 74-
-·-·--·--

IV- ZA tlz 6~84- 74-IS(ze) 'Z1 -7 Z/4- w /.5, 
--·------- --

3 
4 

5 

65 5'159 1409{7) 2.4- -) Zla w 
/.'6h, /.~B) 

1v~ 3A 
,, II 

,, 
" II II ,, ,., 6B97 . 1?0b(1) +l -13 ZZ7 w /,14-, 1/}6 

6~ 
7 

•• ,, ,, 
" tt " II 

7a.t~{zs) 
••·~----.. ..... r-.- --

IV- 4A qz. bb04 Z7 •7 Z/4- w 2,1p 

8 t..Y.. ~-~ I:L_ __ b5. 5t.J59 741)9(1_) Z4 -I zzo w z,J,+ __ . ....__·-··--

9 

10 

II 

12 

13 

i - 14 
i 

f5 ' 

16 

17 

18 

19 , 

20 

21 

22 

23 
24 . 
25 
26 ' 
27 

28 

TABLE Cl. 124FT. AASHTO IV BEAMS, SINGLE SPAN, MANUFACTURER 2 

C-1 



I 

2 
3 
4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 
27 
28 

PROJECT No. US -Z'$59 (14-) DISTRICT JS COUNTY Bexar'" 

BEAM TYPE 54- SPAN LENGTH /OZ ft. MANUFACTURER z.. 

STRAND PATTERN 

ROW No.: A2 A4 A6 AS AIO At2 Al4 Al6 AIS A20 

No. STRANDS: b ~ ' " 4- z 2 

DRAPING ; RAISE I~ STRANDS TO ROW ~14 HARPING DIST. 
s,o 

ft. 

ECCENTRICITY t :. lB. CJo in. ECCENTRICITY END: /e>./6 in. 
·. 

CASTING INFORMATION 

TIME 
AGE AT RELEASE SUBSEQUENT STRESSING TEMP. AGE AT 

ERECTION RELEASE STRENGTH STRENGTH CASTING DIFF. SHIPPING CAMBERS 
MARK ""'·) (psi) (psi) (hrs.) (OF) ·(days) CURfNG (in.) 

54-4A 47 5b4-l 70bi> {7) 23 +J IBI w 3.:Ji> 
27 57~0 7S5(:, (7) 45 .,.. 3 164- 'N 

_-,,3D, Z., 7/,, 
54-- 5A ,, 

" II ,, 'I ' -,, h It It ,, 'I 
,, '3, bo; 2./14-

,. 
t\ II 

,, ., ,, II 

-~.-bA IPb 'i9tf5 6777(7}. ·b -3 /5o w 3-e>& 
~~~·-··----·-~-~ __ :..,..._____ . 

54-7A 47 5b~l 10ht?f1) 23 • I I 8 I w 3,0, 
·····- ·-·:·-···-----··-·-··--

. 

-

' 

. TABLE C2. 102 FT. TYPE 54 BEAMS, SINGL.E SPAN, MANUFACTURER 2. 
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• 

I, 

2 I 

3 
4' 

5, 

6 

7 

8 
9 

I 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 
27 
28 

PROJECT No. C-301..- {z- 2- DISTRICT lS'" COUNTY F'"'"'i~ 

BEAM TYPE 5"4 SPAN LENGTH 'l:oo ft. MANUFACTURER 1. 

STRANO PATTERN 

ROW No.: A2 A4 A6 A8 AIO Al2 Al4 Al6 Al8 A20 

No. STRANDS: b " G c; '+ 1.-

DRAPING : RAISE \t STRANDS TO ROW A-34- HARPtNG DIST. s ft. 

ECCE NT RIC I TY t : \9 • 4-0 in. ECCENTRICITY END: lo • (,0 in. 

CASTING INFORMATION 

TIME 
AGE AT RELEA.SE SU&S£0U£NT STRESSING TEMP. AGE AT 

ERECTION .RELEASE. -sTR£NGTH STRENGTH CASTING DIFF. SHIPPING CAMBERS 
MARK (hrs.) (psi) (psi) (hrs.) (OF_) {days) CURftfG (Jn.) 

/ ?4- G,C. '-+5 5'195 1 G.o"3 c.e) .z.t. + i. Bo ~w '3 .. '30 

'~Y.-7·c Lt3.S ss~cs c,~ 15 (1) z.q -3 '86 w . -z.as·,'l.lf."L·· 
~3.5 ~~3S _{.,5\ ~(1\ t.'t - :1_ Bb w 

5+-..~ BC . f'::) 5CJ'IS 7b03(B) ~-z -+ I 2>0 w :r, .,0 
........ 

b'51:J ( 7 )_ 
'54-- qc 

43.5 55'35 2'1 • .:5 A& w 
,,~·4, 3-4-Z 

43.~)- 5535 6515171 2'1 .. 3 66 w 
54- !OC 45 59'15 7 bo,lf;) Z.z. -1- 1 ~0 .. w 3.,1Z.. 

... 

.. 

. 
.. . 

' 

. TABLE C3. · 100FT.· TYPE 54 BEAMS, SINGLE SPAN, MANUFACTURER 2. 
~ 

.. · . 
. . 
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I 

2 

3 
4 

5 

6 

7 

8 
9 

10 

II 

12 
. 13 

14 

15 

16 

1
17 

18 

19 

I 

20 

~ 
22 

23 
24 

25 
26 
27 
28 

PROJECT No. e- 3ol- b ~ 2. DISTRICT 15 COUNTY Er(~ 

BEAM TYPE ~4- SPAN LENGTH rj_o ft. MANUFACTURER z 

STRAND . PATTERN 

ROW No.: A2 A4 AS AS AIO Al2 Al4 AIS Af8 

No. STRANDS: b b b b 

DRAPING : RAISE f2 STRANDS TO ROW A~l:. HARPING OIST. 
S,o 

ECCENTRICITY t : 1P. 53 in. ECCENTRICITY END: II .2oin. 

CASTING INFORMATION 
; 

TIME 
AGE AT RELEASE SUBSEQUENT STRESSING TEMP. AGE AT 

ERECTION 'RELEASE STRENGTH STRENGTH CASTING DIFF. SHIPPING 
MARK (hrs.) (psi) (psi) (hrs.) (OF) (dCJS) CURtNG 

67 5252 6 '85'3 (7) 46. ·Jo t:t7 w 
54-lC " " 

,, 
" II " II 

h " 
,, ,, ., h ,, 

II " " 
,, ,, .. .. 

f.---·-···--·····.·----· 
27 4(,b'O · 733'D(B) qs 1' 7 -g~, w 
" 

,, 
" 

,, ,, 
" 

.. 

It ,, ,, .. ,, If ,, 
. ' 

II " " ., . , 
" 

.. 
45 5Z/b 7oz5{?) 15 4 l 0€> w 54- 2C ,, II II 1! ,, 

'• 
... 

" 
,, ,, ,, ,, ,, ,, 

,, . )I ,, ,, 
" " 

,, 

24- 4544- 1343{7) '27 -3 q~ W. 
,, .. , II 

II ., 
" 

... 

. , .. ,, ,, . 
•I 

,, .. 
.. ,, .. ,, h ,, 

II II 

6q 5'14.2 7~ 26 {7) ZS' .. 5. ss ,y.) 
.. " h ., . ,, 

54-3C 
,, 

'• .. It 

" 
., ., ,, It 

II . ,, .. 
" h h • 

f--.. ·----··-·- . 

43 $4-11 1+'i3 (7) Jltb +I~ 7b w 
.. ,, n ,, , . ,, .. .. 

. ~ , . 
" 'I II ,, ,, 

" 
?4-4C IJ ~ ,, ,, ,, ,, 

It 

z' 4bb~ 7trtJ5{7) z" -5 4-9 w 
-. ti ,, 

~ II 't ., 
" ,, ,, ,, ., I• ,, ,, 

., .. ,. 
I; 

,. . . ,, 

TABLE C4. 90 FT. TYPE 54 BEAMS, MULTIPLE SPANS, MANUFACTURER 2 

C-4 

A20 

ft. 

CAMB£RS 
(in,) 

. z.-zB ,2..~4-, 
z.+o, 1.eb 

··-·--.......,---~·- : 

z.o+, z.ez. 
2.4:'0, t.~o, 

z .. z.g, z..~a, 

2;1/t.,, z.1o 

. /.'tS I z. 04-

z.4o, z.ze 

-- . 

z.zz., Z·1b) 

2di., -z.4) 

· :, te,o} t.~l., 

2.34-)Z.Z8 

' .· 

~: 



'29 

30 
31 

32 
33 
3t1 

35 
36 

37 

38 
30 <J 

I 

40 
4 

42 
'2. 4 ... 

4~ 

45 

46 
47 

48 

49 

5 0 

5 
5 
5 

I 

2 
3 

4 5 

55 
5 6 

5 

5 

5 

6 

6 

6 
6 

6 

6 

7 

8 

9 

0 

I 

2 
3 

4 
5 

6 6 

6 7 

ERECTION 

MARK 

?4--5C 

t---

--

CASTING INFORMATION 

TIME 
AGE AT RELEASE 'SUBSEQUENT STRESSING TEMP. AGE 'AT 

RELEASE STRENGTH STRENGTH CASTING DIFF; SHIPPING CAMBERS 
(hrs.) (psi) (psi) (hrs.) (OF) (days) CURING (in.) 

"Z5 4b~'3 7q 3tf ( 1) 2'1 -I 1B w z.z.z,z.z.z, 
h ,, 

" " . " 
It ,, '• It II '• " 

J,f;to ,z.~s 

~ . .. 
" '• h " --

TABLE C4 CONTINUED. .;-
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I 

2 

3 
4 

5 

6 

7 

8 
9 

JO 
II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2t 

22 

23 
24 

2.5 

26 

27 
28 

' c- '301-&- z. PROJECT No. DISTRICT 15 COUNTY l=r/o 

BEAM TYPE 54 
SPAN LENGTH 85 ft. MANUFACTURER z 

STRANO PATTERN 

ROW No.: "A2 A4 A6 · AS AIO Al2 Al4 Al6 AIS A20 

No. STRANDS: 6 b ' 4 

DRAPING : RAIS.E a STRANDS TO ROW A_z.z HARPING DIST. 
s,o 

ft~ 

ECCENTRICITY t : .Zo .&o in. ECCENTRICITY END: 12.of> in. 

CASTINI INFOR:MATION 

TIME 
AGE AT RELEASE SUitKOUEMT STRESSING TEMP. AGE AT. 

ERECTION 'RELEASE STRENGTH STRENGTH 'CASTING DIFF. SHIPPING CAMBERS 
MARK (Ius.) (psi) (pal) (bra.) (OF) (days) CURfNG (in.) 

27 5225. 755o(S) 1;,7 -+2. /78 w z.zz, 2. z.s J 
'2.1 4-~ZB 7bf'Z.{7) 4-5 .. /;. /65 w 

54-1A It ,, ,. ,, " 
,, ,, , 'Z ,04, 2.10, 

,, '• I! " ,, ,. ,. z. z..$l /.OZ.. 

'I \1 
; 

,, ,, ,, ., ., 
,, " .. ,, 

" 
,. ., 

-----···-~---·-·· ---~ ---.. -.,..-
1...7 ?225 75?o te) 1;7 ... z 147 w 

2. 04-, I. '18 J 
II ·'' II II ,, II ~ 

" 
II ,, ,, I ,, 

II 
I, 't z., '2.4·0, 

,, ~ ,, " 
, ... ,, Z.ll:,, Z.l/:;, 1 

54 .. zA Z3 430(, 1011 11) 27 ... 14-Z w. L0b,"Z.IO.l 
II i• ~ ,, ,, , ,. 

,, J.'t z., ·z.1o, ,, ,, ,, II ,, ,, 
,, " 

,, / r&o 2,04-
" 

rt . ,, ,, } . 

h ,, .. •( .. .. ,, 

4Z. 5/b3 7411 {I+) zs -15 134- w 
" ~ 

,,. II ~ ,, .. 
.. ,, 

II " '• 
,, 

II " -:-·~-~----....,;._ .. ____ ,_ ... ·--.--·-
"' 42. s1o.l 7417 {14-) Zf, ... ,~ .L34 w 

Z.22 2 .ZS, 
II " .. " .. h ,, ) 

1.7 5SI7 0c cJ I et. -r4- /28 w z,o4- z.o.,.. · 
"·54-3A ' ) 

Jl ., " ,. " 
,, II Z.J~) l.'fZ 

,, ll I! 
., .. 11 " 

" I• ,, f! II ,, 
" 

27 5'5(7 Soil · es f-4- 'ze. vJ 
l.'1t.J.,t) 

IS 4b'Ob 7314- /01 -t+ IZ 2 w 54-:-4-A /~'f2, J,f->6,. 'II ,, II " • , 
" 

II II " II It .. It 

TABLE CS. 85 FT. TYPE 54 BEAMS, MULTIPLE SPANS, MANUFACTURER 2 
. . 

. 



'' .. 

0 

·29 

3 
.3 
32 
• 

3 
3 

3 
3 

3 

4 

5 
6 

.3 7 

8 

9. 

3 

3 

4 

4 

4 

0 
I 

2 
3 

4 

.4 

4 

4 

4 
4 

5 
6 
7 

8 4 

4 

5 
9 

c 
I 

2 
3 
4 

5 

5 
5 

5 
5 
5 

5 
6 

7 

8 

9 
;c 

5 

5 

5 

6 

6 

6 
G 

6 

6 

I 

i2 
:; 

4 

5· 

iE 6 

6 7 

. 

AGE AT 

ERECTION .RELEASE 
MARK (Ins.) 

,, 

" 
21 

~+-4~ It 
. ' 

I 

II 

" 
IS 
1'0 ,, 

.. 

54-'iA ,, 
,, 

.. 
2.0 

l• 

' . 

--

TABLE C5. 

CASTING INFORMATION 

TIME 
RELEASE 'SUBSEQUENT STRESSINGTEMP. AGE 'AT 
STRENGTH STRENGTH CASTING DIFF. SHIPPING CAMBERS 

(psi) (psi) (hrs.) (Of) (days) CURING (in.) 

" M • II 11 II 

-~ h M 

" II " L'i /,44., 
41b'6 7!18(~- -~ IJS w ,1 ,, 

! z,zz, z,Jo, 
II II It II tt " 
,, ~ II II II ,, I ~~t8> Z d t., 

It II " II II II 't,o+,·z. ze. 
,. .. " 

,, )I ll 

i 

42~, 7o'51(J4l Z1 -15 liZ w .,., ___ ;;_ ____________ 
4ZIB 10IJ3/J4.} '21 -IS liZ. 'AI z,zsJ 2. '3~, 

II II " Ill ., , 
If ,, ,, ,, ,, ,, f· ~4-, z. '-B) 

" ,, ,, ,. .. .. .Z.34,1·kZ 

4ZSS '5789{1+) A4. -'=- lo'l . ""' .. ~ )I I' 
,, II 

---

.. ,, .. 

' 

: 
I 

I 

; 

CONTINUED. 

C-7 



I 

2 
3 
4 

5 

6 

7 

8 

9 

0 

I 

2 

3 
4; 

5 

6 

7 

8 I 

19 

0 

I 

2 

3 

·2 

2 

2 

2 
2 

2 

2 

2 

2 

4 

5 
6 
7 
A 

! C! .. '301 - 6 - z 15 r:r/o PROJECT No. DISTRICT COUNTY 

BEAM TYPE 54- SPAN LENGTH 75 ft. MANUFACTURER z 

STRAND PATTERN 
' 

: 

ROW. No~: A2 A4 A6 AS AIO At2 At4 Al6 Al8 A20 
,I 

N~. STR:ANOS: b l ' DRAPING ; RAISE b STRANDS TO ROW. AZl HARPING DIST. 
s;o. 

ft. 

·• ECCE,.TRtCITY t : Zf. 53 in. ECCENTRICITY END: /6, • z.o in. 

CASTING INFORMATION . 
TIME. 

AGE: AT RELEASE $U8ROUINT STRESSING TEMP. AGE AT 

ERECTION .·REL£ASE. . STRENGTH ·sTRf!NGTH CASTING OtFF. · SHIPPING . CAMBERS 
MARK (brt.) (pti) (psi) (hra.) (Of) (days) CURING (in.) 

71 ,,_ 31 74 77 ( 1) 48 -I lZ:4 W' /.14, 1.zo, 
II~ 6207 14.51(~) . 2& -t 1 133 w 

'34·- 1 B .. , It " 
,. jl /I '· '5b) I I b 2 ) 

.. .. ' " • , ,, 
II II /. 3 2, I. '32 

" .. " II ., 
" " 

.. " 
,, /I " .. ,, 

---~-~-· ·-
14 4-509 11/0 (J) '2.'=' '7 1/'2. w 

/I II II " ~ 
,, 

I' /, ?o.
1 

/, ?o, 

II II II ~ 
,, II II /, i?Z, /,flo, 

64- 6454- bS,9J{7) 72. .. ;3 117 w 
/, 5b i. h>Z 

" 
ll .. 

" II It II , ' 
54-28 " " 

,, '• I• 
,, 

11 /. ~P_1 J,l/-4-). 
,, II. II .. . .. ,, 

" /, 7,, ,, 14-) 

" .. " " II ~ .. 
71 

'" 31 
747.7(7) 48 -I IZ4 w l.io, l.bi 

II ,, ,, ,, ,. 
~ ,, 

. ,, 
" " ., ,, , 

" I> .. ,, 
11 ·~ II 

.. I~ 4'?o9 1110 (?.) ·t£ -7 liZ .'vJ 
/,r;,, /.So, 

II •. ,, It It 
,, 

h u 

. ?4-:38 IS ~1139 "S/4-{7) it>o -15 107 w /.'66, J, 14-, 
,, /I " 

, I! ,, II /, Zo ·' J, St> 
i 

" li , , 
" " ·'' 

i ,, If ,, ,, 
" " 

., 

Z'Z. 4'1 '9 71&tl {?) Zl. -3 qz. w 
54:- 4-B .Z2 4-J, '33 7_4'$t:>l1) 'l5 ..,.q 91 w' lt•Z .- /, 14-, 

+ k II /I II " ,,,,J J,'St:J, ,, 
It 

,, I• ,, II : ,, 
" 

TABLE C6. 75 FT. TYPE 54 B:EAMS, MULTIPLE SPANS, MANUFACTURER 2 . . .. 
' . .. 

C-8 



29 

3 
.3 

0 
I 

.3 

3 

3 

3 
3 

3 

2 
3 
4 

5 
6 

7 

3 

3 

4 

4 
4 
4 

4 

.4 

. 4 

8 

9 

0 
I 

2 

3 
4. 

5 
6 . 

.4 7 

8 4 

4 

.5 

5 

9 

0 

I 
·s 2 

3 

4 

5 

5 
5 
5 

5 
6 

7 

8 

9 

5 

5 

5 

6 

6 

6 

6 

iC 

I 

i2 

€ 

6 

3 

4 

5 

.e 6 

6 7 

ERECTION 
MARK 

-54~46 

54~55 

CASTING INFORMATION 

TIME 
AGE AT RELEASE 'SUBSEQUENT STRESSING TEMP. 

RELEASE STRENGTH STRENGTH CASTING OIFF. 
(hrs.) (psi) (psi) (brs.) (Of) 

h .. II " h 

" 
,, II " " 

s~ /,'132 JZS3{7) '2!J -4 
II ,, .. ,, ,, 
,, II II -

,, 
n ,, " " I~ 

II " ,, ,, II 

18 $()31 b'OJIJ.(7) '"" -IS 
zz. 44-3o 73b1( 7) Z4- +3 

II h " " " 
2Z 4CfM 7/ ~q (7) zr, -; 
" 

,, ,, ,, ,, 
,, ~ ,, II ,, 
,, 

" It ,, ,, 

TABLE C6 CONTINUED. 

AGE 'AT 

SHIPPING CAMBERS 
· (days) CURING (in.) 

,, II 

II " lt60, /, 7~) 

}03 w· 1, 'iz, 1. 4~, .. ,, 
., ., I • 3 2, /, 'Jl J 

.. ,, J, 14 I.Bo 
~ 

,. ,. 
}0 7 w 
qo w ,, '8 /.b& 

h .. .1 , 

qz w t~b,, z.o4
1 

,, ,, 
.. ,, 1.1~, ,,,6 
. , .. 

,. 



I 

2 
3 
4 

5 

6 

7 

8 
9 

0 

I 

2 

3 

4 

5 

6 

7 

8 
9 I 

2 

2 

2 

2 
2 

2 
'2 

0 

I 

2 

3 
4 

s 
6 

2 7 

_,_ .. 2 .. 

PROJECT No. S\0~1-5) DISTRICT \~ COUNTY Wh i\o--totl 

BEAM TYPE ~ bS\:\ 0 J¥:. SPAN LENGTH l:LQamft. MANUFACTURER .1 

STRANO PATTERN 

ROW No.: A2 A4 A6 A8 AIO Al2 Al4 Al6 A'l8 A20 

No. STRANDS: \'L l'L \'L It_ ' 
DRAPING : RAISE iO STRANDS TO ROW. Al5't HARPING OIST. G.O ft •. 

ECCENTRICITY ·t ; .\q •. \1 in. ECCENTRICITY END: i1, ~'\- in. 

... 
CASTING INFORMATION 

TIME 
AGE AT RELEASE SUBSEQUENT STRESSING TEMP. AGE AT 

ERECTION 'RE~EASE STRENGttT STRENGHT .. . CASTING. DIFF. SHIPPING CAMBERS 
MARK (hrs.) (psi) (psi) (t"s.) (Of) (days) CURfNG . (ia.) 

(9 6'T9?> e·7 "3 {1!+1 Cft;" +ct 1.'5~ ~\\.S' 
3. \7..' 3.1.~ 'N-to Z.\ ~c.~~ fA '7 l.:Z. ( J 4-'I '23 ·. () . 'Z. 4-q Sfl5" 

~~ "c, "g ~'lilf4-' 1.1.}7.,, -\0 l.W.C. P>S ttn.w S.4-S)3.'78' 
\Ct., s'1~s B " ~ 1 LJ ij.\ 1)_1.,0 .-?_ ? 's- 1<"11""' . 
J(.., 5'133 ~ C.11 (J4-I 1 'LO -'1. ..., /_ r:: <. II c:::- 5. 48 l '3 .• '\-2: . w- 1..1 4-t> &'+31.. 8~c,q {t~~ q~ -I~ f.~ 2 i'A~IIOW 
\L, -SF,~o 5Cff»h u I+) \ 'Vo -~ 2-' I l~ll~ · ~ ·1-f-8 3 .'f6 J 

lt. ~~c.n ~'fl?>t. (1'+\ lto -~ ~" l $119 

\N-t1-
3'7 c,~o~ 69(, l LtY1 . 11;, +1. 7~b litSUI:f-W 
'37 toM~ l~q~' JJiij lC, I+ -z. ?S(, ll ~Ill+ \AI 

~ .1._1f) ~.,0 

.. 

-
--.._ -

•. 

. 

TABLE C7. 120 FT. AASHTO IV BEAMS, MULTIPlE SPANS, MANUFACTURER 1 
.. 

C-10 
•.· .. 



• 

• 

I 

.2 
3 
4 

5 

6 

7 

8 

.9 

0 

1. 

2 
3 
4 

5 
6 

7 

8 
9 I 

2 

2 

2 

2 
2 

2 

2 

2 
2 

o· 
I 

2 

3 

4 
5 
6 

7 

8 

PROJECT Nor- t;4 ~ ( "2"'2 OISTRI CT \1. COUNT'l ~~~'.:: lg~ 
BEAM TYPE ~~ SPAN LENGTH 9Q1 

ft. MANUFACTURER 1 

STRAND PATTERN 

ROW No.: A2 A4 A6 A8 AIO Al2 AJ4 Al6 Kt8 A20 

No. STRANDS: G, ~ G. Co 2. 
DRAPING : RAISE 1o S1RANDS TO ROW. A :fl.(·.';~ HARPING OIST. 

r; 
ft. 

ECCENTRICITY t :at> .1~ in. ECCENTRICITY 
I 

END: \\ J~ in. 

-~· 

CASTING tNFORMATION 

TIME 
AGE AT RELEAS£ SU8SEQUENT STRESSING TEMP. AGE AT 

ERECTION 'RELEASE STRENGHT STRENGHT CASTING DIFF. SHIPPtNG CAMBERS 
MARK (hrs.) (psi) (psi) (hrs.) (OF) (days) CURING (ia.) 

l'l lo4zx ·S7bs \4 . ~I ... [~ I~"' s l ~~ -
,q k>4Zi ~7Dl l-\4 21 . ~~ 112..'1 ~llR z.c.c.r, '·"8 
\C1 ~LIZ& . ~'76! \4 !}J \~ ').'1 ~n& 
I~ t La~ s( .,01' tl 21 .\~ lfl.'l ~10 t.4o) z.tJ. 
\'i ~uz-~ ·~ 7~ \~. \ ~~ ~1~ \IJ.JJ S\l ~ 
lr. ~l'i~ :lA l,?1q~ 2/1. b ~'Q.4' S\ll. ~ , l"i ) 't. t.~ 
,, ,, 11 ,, 

" , 1\ 

~r.-·r~ 
l' ,, 'I I " If " 'Z.. 10 (Z .s$ 
t\ ~ ,, ,, 

\J h It 
I\ ., 11 ,, ,, 

" \\ ~.1.. t. ) t...ss 
Ja ~~'7~ ~,;2 t~) s tl \~t; S\23 
II ,, ,, 

" 
,, ,, ,, z..Bt.> !.5"8 

It u ,, 
" II h u 

~ \I " 1\ l\ ,, It 'l.1tt, z.\~ 

·-··--

.. 
.. 

.. 

TABLE CS. 90 FT. TYPE 54 BEAMS, MULTIPLE SPANS, MANUFACTURER 1 

C-11 



I 

2 

3 
4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 
26 

27 
28 

PROJECT No. F54-3 (zz) DISTRICT 13 COUNTY Jat:kscn 

BEAM TYPE ?4- SPAN LENGTH 85 ft. MANUFACTURER 

STRANO PATTERN 

ROW No.: A2 A4 A6 AS AIO Al2 Al4 Al6 AIS 

No. STRANDS : b' t::. b (:, 4 

DRAPING : RAISE /0 STRANDS TO ROW A 3o HARPING DIST. so 

ECCENTRICITY t · /9 8o · . . '"· ECCENTRICITY END: IZ • J, 7 in. 

CASTING INFORMATION 

TIME 
AGE AT RELEASE SUBSEQUENT STRESSING TEMP. AGE AT 

ERECTION REL,.EASE STRENGTH STRENGTH CASTING DIFF. SHIPPING 

MARK (hrs.) (psi) (psi) (hrs.) (OF) (days) CURING 

'ZO bZib 618 3(/f.) Zo .. z 11'0 S/2 'i 
,, 

" 
,, " I• " 

,, I• ., " " 
.. 

" 
,; /• .. " ,, 

" " ., ,, 
" 

AF- 14-
IC6 6'357 f>ob4 (!4-) 24- - 3 !Zt> s { Z.4-
,, ,, " " 

" " 
,, " 

,, ,, ,, 
" " " 

" ,, ,, ., ,, ,, 
-·--·· ·-·----.. -·---· 

2.1 ~4-54- f;5{)3 {14) 22 0 12o Sl2..o 
AF- /5 I• .. ., . ,, ,, 

----

TABLE C9. 85 FT. TYPE 54 BEAMS, MULTIPLE.SPANS, MANUFACTURER 1 

C-12 

1 

A20 

ft. 

CAMBERS 

(in.) 

Z/5z.Z.?B, 
z~,z..;o, · 
2,1>4-, z .4-b_, 

2.4-o,z.zz) 

2./1>, z.sz 

z.<f..D,z.+o 
··-

• 



PROJECT No. FSJ't> (zs) DISTRICT /3 COUNTY ~ h q t' .fon. 

BEAM TYPE c. SPAN LENGTH 85 ft. MANUFACTURER 1 

STRAND PATTERN 

ROW No.:· A2 A4 A6 A8 AIO Al2 Al4 Al6 A'l8 A20 

No. STRANDS: lo /0 IO 8 
DRA.PING : RAISE 8 STRANDS TO ROW A3B HARPING DIST. s.o ft. 

ECCENTRICITY t :I Z • 25 in. ECCENTRICITY END: S . 13 in. 

CASTING INFORMATION 

TIME 
AGE AT RELEASE SUR€QU£NT STRESSING TEMP. AGE AT 

ERECTION .RELEASE STR£NGHT STRENGHT CASTING OIFF. SHIPPING CAMBERS 
MARK (hrs.) (psi) (psi) (hrs.) (Of) (day•) CURING Un.) 

/7 5553 Sl4-S (/+:) 12. +2 IS3 SIZo -

2 11 55'S? 8145 {14-) 7Z. +2 /83 Sl2o /,/1.4-} 2. lk) 

3 
4 

5 

17 555"3 B/45 {f4..) 7Z "~l /0_~ 5'.' zo J,S'-,Z.2.B, 
17 5553 SliPS (It~-) 7Z +Z. 183 $( 'Z 0 

Z.lo>l.'ll, 5'55'3 Bt4? (14J 16_3_ ·--
W-27 11 1'2. t-z 5/Zo 

6 17 S78B 7'tbl {t~J 41 + 12. 187 S!Zo z.zz, ./.6&,. 
7 
8 

/7 578B 71b' (J'f) 41 + I'Z. 1'31 S lz.o 
Z.?S>t,IO 

17 $7~8 71b/ {/4-) 4f tiZ. 187 $120 

9 t7 ~788 11bl (/4-) 4.1 +J2 161 S/Zo 
. -

to 17 6788 7ib/ (J~) 4L + 12. IB1 . s 1?0 

II 

. 12 

• r3 

17 58Z4 7'5Z5( 14-) "24 -21. lSI Sl20 

17 5_8_24- 7'JZ5ft4-) 24 -:ZI ,g, 5Jzo z:lb,2.4-o, 
W-28 17 5624 151'5{1~)' 24 -·ZI 1131 . s 12.() ~ .l"' z ,4(,, 

14 17 ?~24- 7SZ5/!4-) J.4. -z• l~l s 12,0 .. 2.. 10 

15 _ ..... ,,........, ____ 17 562+ . 15Z~(Ji.) 24- -:z• 181 Sl2o 

16 

17 . ·-

18 . ·-._ 
19 

20 . .. 
21 

22 

23 
24 
25 
26 

• 27 
28 

TABLE ClO. 85 FT. TYPE C BEAMS, MULTIPLE SPANS, MANUFACTURER 1 
·•· 

-'lit;,.,· ..... •. -··-·' .. 
C-13 



I 

'2 

3 
4 

5 

6 

7 

8 
9 

~ 
I 

2 

3 

4 

5 

6 

7 

8 

9 

0 

I 

2 

3 
4 

PROJECT No. ESIS (7..5) DISTRICT /3 

BEAM TYPE c.. SPAN LENGTH Bo ft. 

STRAND PATTERN 

ROW No.: A2 A4 A6 AS AIO A12 

No. STRANDS: /0 /0 /0 " 
DRAPING : RAISE e STRANDS TO ROW A34 

ECCENTRICITY t:IZ • 25 in. ECCENTRICITY END: 

CASTING INFORMATION 

TIME 
AGE AT RELEASE SU8SEOUENT STRESSING TEMP. 

ERECTION RELEASE. STRENGHT STRENGHT CASTING DIFF. · 
MARK (hrs.) (psi) (psi) (hrs.) (Of) 

17 59~B 8333(<t)' 24 -+I \J- 34 
15 5579 8YJS(J7) 24 0 

~--. __ ...;.. ............... -.•. 

\tJ- :,5 
/7 5988 6 ~33('1) 24 ;- I 

15 557CJ .P,(,?f- (17) Z4 0 
~--------.... -· 

17 5'186 '. ~313{'/) 24- t I 

W-3& 17 5'JS8 6'333/tt )' 24- +I 
/S 5571 969fJ(f7) ;]4 C> 

/'5 557Ci &i-lJ'Dbr) L4- 0 

·W- 37 
/7 5'1 f>S ~~'JJ(9) 2.4- +I 
15 5579 "b6:-?~(17) 24- 0 

W- 38 
/'I 5BtJ1 62/bl/4) Z7 +5 
Itt 58(/7 62/b{/1(-) .27 +S 

-' 

·-·--' -

.. 

I 

2 

2 

2 

2 
2 

2 
2 
2 
2 

5. 

6 
7 
t:l 

COUNTY Wharton 

MANUFACTURER 
, 

Al4 Al6 A'l8 A20 

HARPING DIST. s.o ft. 

t:. . 77 in . 

AGE AT 

SHI.PPING CAMBERS 
(dOJI) CURING Ua.) 
4b S'/25" -
51 5118 

z.zz, 2.2.8 
~~.1~' .... m --- - -··-··· • •• 4••-

4-~ SJ25 z..zs,z.-zz 
51 S/IB 

-~ ... -----~--- ---~·-----

4~ S/25 

41.. 51~5 
2,ZS ,2.1o, 

51 SIIB -z., ss, 2. o+ 
5"1 5118 

~--~-~--- ... - ... -.... 

46 s /25 z I 2. 2. ) ~ • 04 
5/ S/IS 

41 s 123 

4/ s 123 
2.'~4-,Z.40 

....... , •... . ~ . ···-·- ·'·· . 

. 

TABLE Cll • 80 FT. TYPE C BEAMS, MULTIPLE SPANS, MANUFACTURER 1 
.. 

C-14 



PROJECT No. /=543(zz2 DISTRICT /3 COUNTY Ja ~lcsorz 

BEAM TYPE c SPAN LENGTH (po ft. MANUFACTURER ~ 

STRANO PATTERN 

ROW No.: A2 A4 A6 AS AIO Al2 Al4 Al6 A'l8 A20 

No. STRANDS: \,o B G:> 

DRAPING·: RAISE -- STRANDS TO ROW - HARPING DIST. s ft. 

ECCENTRICITY t : :·~ .~'IJ in. ECCENTRICITY END: q .4 0 in. 
.. 

.. 
.,.. 

CASTING INFORMATION 

TIME 
AGE AT RELEASE sueHOUENT. STRESSING TEMP. AGE AT 

ERECTION 'RELEASE. STRENGHT STRENGH.T CASTING D~·FF. SHIPPING CAMBERS 
MARK (hrs.) (psi) (psi) (hrs.) (Of_) (days) CU.RINQ (Ia.) 

I l7 ~?s7 lf!?4\ { \4\ qs -~ ,~ .S\24 ·-

2 lf 
,, , ,, 

1\ \I o.q~,O.t4 1 ll . \1 

3 

;.j 4 

' 5 

II ,, 
" 

t( II If II 0,9.,, o, B~, 
\I ,, II h II t1 11 ,, \, II {f 11 ll 

. ,, o,q,, o, qt,, 

6 'I ,, ~ ~ If \I ,, . ,, o,qt,, /,oz, 
7 

8 

1! 'I 1\ ., ,, q II o.CJo) /,o8) ,, \\ It 
,, 

'I I\ 
,, 

9 \b (o44Gt src?4.~ ~41 ~I .\-~ ~~~ ·. S.\24 .. /.Z.6> O.CI6, 

10 
" I I 

12 

13 

'I . \l ,, '\ " ll \! {,oz.) o. '*') 
\l q " H \I lr !r 

/./4., o. 9o, t 
1\ ~t- 22 \1 ~I tr l ~ 

,, 
· lr 

! ~ lr t1. \l H 1\ It /. "z. , o.~+ 
1.4 1' \( 

,, 
\f l~ \I· I\ ./.02;0.9C_~ 

15 

16 

17 

,, 
II t\ 1\ "" \1 " 

,, 
0.40) o. f>4--, 

•.· ll lt ,, _\t 1\ \! 

ts ~""Lqs· 1e~41 ( \4l b. lJ 11'1 c:;..\7-o 
- . 0.'10 o.cu, . ) 

18 \1 ,, II ·----~ ~ \1 \I 
~ 

19 
,, 1\ \1 ,, 

\\ \\ II 

20 l,l 11. lJ 11 \1 11 tt . 
21 ,, . l! \! r, \1. \1 !I 

22 . l'-. \! 1( Jr 11 ~ l \!• 

23 II tr 'I t! l' 11 ·ll 

24 \\ 'I·' \I ,, 1\ II \I 

25 

26 
• 27 

28 

TABLE Cl2. 60 FT. TYPE C BEAMS, MULTIPLE SPANS, MANUFACTURER 1 
-·. 

C-15 



2 

3 
4 

5 

6 

7 

8 

9 

10 

II 

12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PRO-JECT No. F 5±3 (z z) DISTRICT l~ COUNT~ .J =! c.kso;1 

BEAM TYPE c . SPAN LENGTH !J-0 ft. MANUFACTURER 1 

STRAND PATTERN 

ROW No.: A2 A4 A6 AS AJO Al2 Al4 At6 Af8 

No. STRANDS: + z. 4 z z z. 
DRAPING : RAISE 0 STRANDS TO ROW HARPING DIST. 

~0 

ECCENTRICITY t : /0. U in. ECCENTRICITY END: /0 .84-in. 

CASTfNG INFORMATION 

TfME 
AGE AT RELEASE SUBSEQUENT STRESSING TEMP. AGE AT 

ERECTION RELEASE STRENGTH STRENGTH CASTING OIFF. SHIPPING 
MARK (hrs.) (psi) (psi) (hrs.) (OF) {days) CURJN(i 

Z2. 55BS 76~7(14) Zl • I o /54 'SIZ;, 

Ar: -Jo 
14- 44~:J 7zq7(14) z -+4 lbo SJ'Z'1. 
/4 448~ 7 zq7(14-) 2 -+-4- lbo 512.'1 

22 537b 117CJ( I+) 44 +26 /b I Sl2b 
Zl 'S~BS 7 ~ 31(11-) Zl + lo 15~ c::;/Z3 

2Z 5'558 1b37(!4) Zl + /P !54> $123 .. 

l.2 55Si> 71>3764) 21 .,..,() 15:-i Stzg 

22 ?58& 7i.~1fi4} 2J .,...,&> 1?.+ SJZ3 

/4- 54-91 8 Z93Ci4-) 74- +S lSI S'IZ.4 

14- 5~'1'1 ~2~3(J4) '74 tS ISIJ SIZ4-

I~ . ~4-9'1 82~.3(14) 74 "f>8 lt56 SIZ4 
AF-11 14 4-4-S3 1Z17 (14-J z •4 tbo 'SI2tf 

,, ,, ,, ,, 
II ,, 

/( 'I ,, II ,, ,, 
,, 

" II I ' II " ,, 
II ,, II 

,, 
II 

2Z s 311J 717tff I+) 44- +-Z8 /it, I s /1.' . 
,, ., ,, I• /I II 

II 
" " 

,, 
II II 

,, ,, 
II II II ,, 

22 55~8 71. 3111+) 21 4}0 1';)4- S.l2 J 
.. '• '• 

,, .. 
AF -1l 'l2. ~~ J,j, 1111 u"'> 44 +2'[3 /~/ SIZ/, 

It !• ' .. .. ·-----~~- ~·- ···------

TABLE Cl3. 50 FT. TYPE C BEAMS, MULTIPLE. SPANS, MANUFACTURER 1 

C-16 

A20 

ft. 

CAMB.ERS 
( i n.l· 

· o.l:., J o.bo, 

·o.4-z ~.rs 
} 

--
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PROJECT No. l-ID -t,(t~) bb 2. DISTRICT 13 COUMTY. ~e~n2Aif.s 1 1=A~~-+4s. 
BEAM TYPE , I~ 11SHo IV SPAN LENGTH J3Z ft. MANUFACTURER 5 

·sTRAND PATTERN 

ROW No.: A2 A4 A6 A8 AIO Al2 Al4 At& A'l8 A20 
I 

No. STRANDS: 12 1'2.. 12 ,, ~ 

DRAPING : RAISE /.0 STRANDS· TO ROW ~52 HARPING DIST. ~-0 ft. 

ECCENTRfCITY t : /q •. 2o in. ECCENTRtCITY END: 11 • 4o in. 

CASTING INFOitltATION 

T1ME 
AGE AT RELEASE ~UOU£NT STRESSING TEMP; . AGE AT 

ERECTION 'RELEASE STRENOMT STRENGHT CASTING OfF F. SHIPPtNG . CAMBERS 
MAR·K (hrs.) , (psi) (psi) (hrs.) (OF) (dayl) CURING (ln.) 

12 b 4-59' B3o6(t~ qz -~'II- 177 s /38 
.-

F 1 Dl 
. 22. ,188 ~VJ2{tS) ++ -7 2/1. s 139 

1.zo, t. ~a 
'2 2. ,, 71 B71B{I+) sa -7 lb+ SI3D 

(J. 18, /. DIJ 
4o 6 34/ 6314 {14) z~ -q J1o S IJS 

Fl Dl Z.'L 624-1 ft, 'J ~ 1 (14) 31 -31 11+ s 121 ;, f) 2 I II z. ') 
45 ,315 719" (!4-)' 41 -II 18'1 s 131 /,U,J,_,S 
47 b54'f 7/,lo tza) 61 -I 11+ s 13'1 

3'1 bZ73 ?757(/4) 2~ +3 t.os s /~9 

F1 D3 
I 'I bt,4b 6~33 (14-) Z/ +II . ./~Z. 5118 

/.()8, /.I+ 
2.8 b/1/ B'1'9 (14) 4-5 +'3 /67. Sl3'f 

--·------:··-~ 

·-

... ...._._ .. 

.. 

.. 
. .. 

. 
! --

TABLE C14. 132 FT. AASHTO IV BEAMS, MULTIPLE SPANS, MANUFACTURER-S 
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2 
3 
4 

5 

6 

7 
8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 

23 
~4 

25 
26 
27 

28 

PROJECT No.1-\0·~ \4~)~,~ DISTRICT 1:5 COUNTY."OJJZM,.i.~ ~lo::t!\\i.. 
BEAM TYPE .SA= SPAN LENGTH lQ~ ft. MANUFACTURER s 

-
STRAND PATTERN 

ROW No.: A2 A4 A6 AS AIO Al2 Al4 Al6 /(18 A20 

No. -STRANDS: '" G. ' ~ 4 ~ ~ z ~ 
DRAPING : RAISE I~ STRANDS TO ROW -6 ,~ HARPING DIST.- 5 ft.· 

ECCENTRICITY t : 17.7 -s in. ECCENTRICITY END: B .7'i in. 

CASTING INFORMATION 
,. 

TIME 
AGE AT RELEASE SU.SEQUENT STRESSING TEMP. AGE AT 

ERECTION -RELEASE STRENGHT STRENGHT .CASTING DIF .. F. SHfPPfNG CAMBERS-
MARK (hrs.) (psi) (psi) (h~a.) (Of) (dG_JI) CUI.'iNG (ia.) 

20 bO~Cf ']C 27 J~ lB _ 0- lq Sl~~-
" 

E--7 
2~ {.o~£? ~ 1-0 l4 '1?:> '.\- ~ c ~. . t;' ?o' z.ss) z..CJ4-

\q ~hqO !too u~~ 7o -~ 8G. 1:.2. 
.. 

_S 
z. z z.·, z .s2. , 

~-~ 
2o huo~ -~f-!>2, (l~ ·~ 0 Cit s l~~ ,, ~~'11 ' '1'\1~ {J_~ ~~ . 4 Rl q-s s ~s: ·2. '32) z. ~ z 
2,~ ~0~~ ~t;o .\U ( 3 +} -~ .S\~ ,.......-.,..-----·-----
lct "2. ~0_ 8(Q)i ''o -'3 i(. C::.\~'2. ~-q '" 3. l.4) Z.7& 2."2. ~'571 7~ Ill tt, +t <tt; s ';r; 

.. 
... . --

.. 

-,.._ 
* 

.. 
•' 

·-•. 
.-

·--. 

TABLE ClS. :U08 FT. TYPE 54 BEAMS, MULTIPLE SPANS, MANUFACTURER 5 
.. 

.• ... 't·· ., 
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PROJECT No. I ID- b{4-'3)hbZ DISTRICT 13 COUNTY 6-nzale.t:. 

BEAM TYPE 54-
SPAN LENGTH Bo ft. MANUFACTURER 5 

STRAND PATTERN 

ROW No. : A2 A4 A6 AS AIO Al2 Al4 Al6 A18 A 20 J "Z"Z J 1.'1 
No. STRANDS: b ' "Z.. 2. '2. 

DRAPING : RAISE -o STRANDS TO ROW HARPING _ OIST. 5 ft. 

ECCENTRICITY · t :I+ .f.o+tn. ECCENTRICITY END: 14- .~n. 

--
CASTING INFORMATION 

• TIME • 
. . ,. 

AGE AT RELEASE SU8S£0UENT STRESSING TEMP ... · lGE AT 

ERECTION -~ELEASE STR.ENGHT STRENGHT CASTING OIFF. S.HIPPING CAM-BERS -
MARK (hrs.) (psi) (psi) (hrs.) (OF) (days) CURING (ln.) 

I 

2 
E--10 

I~ /,lZO . B4-13{tif' _ z.o -7 14-5 5132 
· :J.f.JI>, D, 78 1'1 ''ZO 64-13 zo -7 l4-S Sl3~ 

3 
4 

zo Sf'lz 94-Z?. 2:1. +7 14-1 Sll"l.. o.'l6., o.tJo, 
E-11 2.t> 914!J 2. 84-ZZ. 'Z3 +7 I 4,. l S.l~2... 

5 20 47Z' . 119'1 13b +S l+7 Sl 3t 0,{?, ,1•08 

6 

7 

8 

20 4-1Z' 11'1'1 1'36. t-5" 1+1 ~" 3' !"-'"'"- -

s1qz fi+-zz /4-j £-/2 zo 23 +7 SI'J'Z.. 
"2.0 4 7 Z.b 1141#1 {lifo) IJ~ +~ 1~1 Sill o. (,' , 0,1Z. 

-~-----·--~,,-._ __ .~ .. --··. 

9 

10 

II 

12 

• 13 

14 

15 

16 

17 

18 ··-~-. -
19 

20 
"' 21 

22 

23 
\." 

24 

25 
,. 

. -

26 

"' 27 
28 

TABLE Cl6. 80FT. TYPE 54 BEAMS, MULTIPLE SPANS, MANUFACTURER 5 
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APPENDIX D . 

ExTENSOMETER DATA FRoM MoDuLus TEsTs 

• 

.. 

r 





Load C_vl-i nder: 01-1 C_vl inder·: 01-2· Cylinder:· Dl-3 
(kips) 1 2 3 4 1 2 3 4 1 2 3 4 

10 6 13 -5 -5 11 3 -7 2 1 2 0 4 
20 17 23 -10 -8 22 7 -10. 5 5 5 2 8 

: .. 30 24 32 -13 -9 
40 30 39 -13 -7 

28 12 -11! 10 
35 16 -12' 14 

8 7 4 15 
11 9 . 7 18 

50 35 45 -13 -5 40 21 -11: 16 15 12 11 25 
60 41 51 -12. -4 46 25 -lt' 27 18 15 14 28 
70 46 58 -11 0 
80 51 64 -10 3 

51 30 -to: 25 
57 34 -9: 31 

21 17 17 35 
25 20 21 38 

90 55 70 -7 6 62 38 -7: 35 ' 28 22 24 46 
100 61 .]6 -4 10 68 43 -5; 40 32 25 27 50 
110 
120 
.f'c 6740 psi 6670 psi 7890 psi 

Load Cylinder: 02-1 C_vlinder: 02-2 ' Cylinder: 02-3 

• 
(kips) 1 2 ' 3 4 1. 2 3 4 1 2 3 •4 

10 9 11 0 -3 
20 13 20 2 -4 

.. -2 12 18 '-5 
-2 19 15 -5 

2 i 2 2 5 
5 4 4 10 

·30 19 26 6 -1 
40- 23 32 11 0 
50 . 28 38 16 7 
60 32 43 21 11 
70 37 48 27 16 
80 42 53 33 20 
90 48 58 39 28 

100 54 64 43 31 

-2 23 21 -1 
1 26 24 3 
5 29 28 10 

10 32 33 17 
14 33 37 23 
20 35 42 31 
25 38 46 38 
30 40 52 44 

9 7 8 15 
13 10 13 20 
16 13 18 26 
20 17 23 30 
24 20 28 .36 
27 23 33 40 
31 28 37 47 
35 32 43 50 

110 
120 
f'c 5840 psi 6000 psi 6800 psi 

Load C_vlinder: 03-1 Cylinder: 03-2 C_vlinder: 03-3 
(kips) 1 '2 3 4 1 2 3 4 1 2 3 4. 

10 -5 19 8 -:-12 -11 6 16 1 . 0 . 5 1 2 
20 -4 38 17 -23 -15 11 27 3 4 9 4 4 
30 -4 53 24 -29 ' -16 16 34 6 8 15 11 4 
40 -5 64 28 -29 ..;16 20 39 9 10 21 15 9 
50 -2 73 34 -29 -16 25 44 13 I 13 27 22 10 
60 3 80 38 -28 -18 26 49 19 ' 15 33 27 12 
10 7 87 41 -14 -18 31 54 23 18 39 32 14 
80 12 92 45 -19 -15 35 58 26 21 47 39 14 
90 18 98 48 :.13 -13 40 63 30 24 54 45 16 

100 22 104 53 -9 -9 45 67 35 26 61 50 19 
110 
120 
f'c 5610 psi 5980 psi . 6770 psi 

r TABLE 01. EXTENSOMETER READINGS (in. x 10-4) FOR MODULUS TESTS AT DALLAS. 

D-1 



Load Cylinder: D4-1 Cylinder: D4-2 Cylinder: D4-3 
(kips) 1 2 3 4 1 2 3 4 1 2 3 4 

10 9 -5 -3 8 -5 11 10 -4 3 3 1 2 
20 18 -7 . -4 23 -5 18 18 -5 7 7 3 8 
30 26 -7 -4 32 -5 25 24 -7 10 10 7 11 
40 32 -5 -3 38 -4 30 29 1 14 14 10 17 
50 38 -1 -1 43 0 35 34 5 17 18 13 20 
60 44 4 3 1 51 5 39 38 10 20 21 17 ~6 
70 51 7 3 56 
80 57 12 6 62 

10 43 43 14 
15 47 46 21 

23 25 19 ~0 
27 ~0 20 38 

90 63 17 10 67 20 51 51 26 30 34 22 44 
100 69 22 13 72 26 56 55 31 33 38 23 ~0 

. 110 
120 
f'c 5aop psi 6000 psi 6780 psi 

Load Cylinder: D5-1 Cylinder: D5-2 ·cylinder: D5-3 
(kips) 1 2 3 4 1 2 3 4 1 2 3 4 

10 10 -3 -1 7 0 16 5 -9 3 5 1 3 
20 20 -3 -2 17 3 27 12 1-12 7 9 3 5 
30 27 -1 -2 22 
40 31 3 1 27 

8 35 16 ~12 
12 42 21 ~11 

11 13 6 ~1 
15 ~8 10 l3 

50 37 7 3 32 17 47 25 -9 18 ~2 13 8 
60 42 11 6 37 22 53 29 -5 22 27 17 22 
70 48 16 11 42 
80 53 20 15 47 
90 57 25 20 52 

27 58 34 -4 
32 63 37 2 
37 68 42 7 

25 32 22 ~4 
28 36 25 60 
31 41 31 32 

100 62 30 24 57 42 74 45 10 35 46 35 38 
110 
120 ·. 

f'c 6540 psi 6760 spi 7220 osi 

Load Cylinder: Cylinder: Cvlinder: 
{kips) 1 2 3 4 1 2 3 4 1 2 3 4. 

10 
20 
30 
40 
50 

- 60 
70 
80 
90 

100 
110 
120 
f'c 

TABLE D1. (CONTINUED) 
. EXTENSOMETER READINGS (in. x 10-4) FOR,MODULUS TESTS AT DALLAS. 
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• 

Load Cylinder: S1-1 Cylinder: Sl-2 Cylinder: S2-1 
{kips) 1 2 3 4 1 2 3 4 1 2 3 4 

10 0 0 0 0 0 0 0 0 0 0 0 0 
20 1 3 8 5 14 3 -5 10 0 -3 8 15 
30 4 7 12 11 24 8 -6 16 2 -5 13 28 
40 6 10 19 18 34 14 -6 21 5 -5 19 38 
50 9 13 24 25 42 19 -5 25 a -4 22 48 
60 14 16 30 32 49 25 -3 29 12 ;..2 26 57 
70 18 19 36 39 56 ·32 1 32 16 : 1 30 65 
80 24 23 42 48 63 38 4 36 21 4 33 73 
90 27 26 48 57 70 47 9 39 26 8 36 83 

100 32 26 54 58 78 5'5 13 43 32 11 40 88 
110 • 
120 
t•c 53~0 psi 6050 psi 5640 psi 

Load Cylinder: S2-2 
{kips) 1 2 3 4 

Cylinder: S3-1 
1 2 3 4 

Cylinder: S3-2 
1 2 3 4 

10 0 0 0 0 0 0 0 0 0 0 0 0 
20 11 6 0 5 4 12 4 -1 .o 10 2 -2 
30 18 12 1 11 8 20 8 -1 3 18 8 -1 
40 21 15 1 15 13 28 14 1 6 25 13 2 
50 26 21 4 20 18 35 18 4 9 30 18 6 
60 31 28 8 25 28 41 23 8 12 35 21 11 
70 35 33 11 30 28 47 27 12 16 40 26 16 
80 39 38 14 35 33 54 32 17 20 45 30 22 
90 44 45 20 40 38 60 36 22 24 50 36 28 

100 48 51 24 45 44· 67 42 28 28 55 40 33 
110 
120 
f'c 5570 psi 5520 psi 6010 psi 

Load Cylinder: S3-3 
(kips) 1 2 3 4 

Cylinder: S4-1 
1 2 3 4 

Cylinder: S4-2 . 
1 2 3 4 

10 0 0 0 0 0 0 0 0 0 0 0 0 
20 -3 -1 10 11 12 1 -1 13 -1 1 5 9 
30 -4 -1 20 21 23 2 -3 21 -1 4 12 16 
40 -4 1 26 28 31 5 -3 29 2 8 17 22 
50 -3 4 31 35· 39 8 -3 36 7 13 20 28 
60 0 7 38 40 45 11 -1 42 12 18 24 33 
70 2 12 42 46 51 15 1 49 18 23 26 38 
80 6 16 49 53 57 19 4 55 25 28 28 44 
90 10 21 53 58 62 24 9 62 32 34 30 49 

100 14 26 60 64 68 28 14 68 38 40 32 54 
110 
120 
t•c 6050 PSi 5020 p_si 6010 psi 

TABLE 02. EXTENSOMETER READINGS (in. x 10-4) FOR MODULUS 
TESTS AT SAN ANTONIO 
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Load Cylinder: S4-3 Cylinder: S5-1 Cylinder: S5-2 
(kips) 1 2 3 4 1 2 3 4 1 2 3 4 

10 0 0 0 0 0 0 0 0 0 0 0 0 
20 -4 7 6 3 12 5 0 12 0 0 8 10 
30 -4 13 15 6 23 10 3 16 1 2 15 18 
40 -4 18 22 9 27 13 .. 2 19 5 5 ·23 25 
50 -1 23 26 13 34 19 4 25 9 8 29 31 
60 2 28 32 17 39 24 6 29 12 11 36 38 
70 7 34 36 21 47 30 9 33 15 15 43 44 
80 12 40 43 26 54 36 12 39 19 18 49 51 
90 17 41 46 32 61 42 14 43 23 23 55 59 

100 22 52 52 36 68 48 15 48 27 27 62 66 
110 
120 
f•c 6000 psi 5940 psi 5850 psi 

Load Cylinder: S6-1 - Cylinder: S6-2 Cylinder: 
(kips) 1 2 3 4 1 2 3 4 1 2 3 4 

10 0 . 0 0 0 0 0 0 0 
20 12 6 -2 5 0 9 8 0 
30 20 12 -3 9 0 15 15 3 
40 27 18 -3 12 2 20 23 6 
50 . 33 23 -3 16 4 25 29 10 
60 39 30 -3 19 7 30 35 15 
70 43 36 0 23. 10 35 41 20 
80 .48 42 4 27 13 39 46 26 
90 52 48 7 31 16 45 53 32 

100 57 55 13 35 20 49 59 38 
110 
120 
f•c 6230 psi 6160 psi 

Load Cylinder: 
{kips) 1 2 3 4 

Cylinder: 
1 2 3 4 

Cylinder: 
1 2 3 4 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 

··f•c 

TABLE D2. (CONTINUED) EXTENSOMETER READINGS (in. x 10-4) FOR MODULUS 
TESTS AT SAN ANTONIO~ 
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• 

• 

• 

Load Cylinder: V1-1 Cylinder: V1-2 Cylinder:· V2-1 
(kips) · 1 2· 3 4 1 2 3 4 1 ·2 3 4' 

10 0 .0 0 0 0' 0· 0· 0 0 ·0 0 0 
20 4 4 5 4 3 3 4 4 3 3 5 5 
30 7 8 9 8 7 7 8 8 7 7 9 9 
40 11 13 13 12 11 11 11 12 11 10 14 14 
50 15 17 17 16 16' 15 13 17 15 15 17 18 
60 19 22 21 22 
70. 24 27 25 24 
80 28 31 29 28 
90 32 36 33 33 

100 36 41 . 36 37 
110 41 46 39 41 
120 47 51 44' 46 

20 ' 19 17 22 
25 : 23 20 27 
29 27 22 29 
34 31 24 36 
40 36 27 41 
45 40 30 46 
50 44 32 51 

19 19 21 23 
23 23 25 28 
27 28 28 33 
32 32 33 37 
37 37 36 42 
42 41 39 46 
47 46 44 52 

f 1 C ~038 psi 7286 psi 6685 psi 

Load Cylinder: V2-2 Cylinder: V3-1 Cylinder: V3-2 
(kips) 1 2 3 4 1 2 3 4 1 2 3 4 

10 0 0 0 0 0 0 0 0 0 0 0 0 
20. 3 3 3 5 1 4 4 2 3 4 2 3 
30 6 6 6 10 5 10 8 6 7 9 5 8. 
40 10 10 8 15 8 14 13 9 11 13 7 11 
50 14 13 11 20 13 20 17 12 14 16 10 16 
60 19 17 15 25 
70 23 21 17 29 

17 25 22 16 
21 31 26 19 

20 22 13 21 
24 26 15 26 

80 27 25 21 35 25 37 30 22 28 30 18 30 
90 32 30 24 40 29 42 34 26 34 35 20 35 

100 37 34 27 45 33 47 39 29 40 39 . 23 40 
110 42 38 30 51 46 44 26 45 
120 48 43 34 56 41 59 48 36 52 48 29 50 

t•c 6897 psi 6?43 psi 6760 psi 

Load C.vl inder: V4-1 Cvl inder: V4-2 · C_yl inder: VS-1 
(kips) 1 . 2 3 4 1 2 3 4 1 2 3 4 

10 0 0 0 0 0 0 0 0 0 0 0 0 
20 3 3 5 5 1 4 4 3 2 4 4 3 
30 7 6 10 10 3 8 9 7 5 8 9 7 
40 12 11 13 14 6 13 13 10 8 13 12 11 
50 16 14 17 19 9 18 18 14 13 17 17 16 
60 21 18 21 24 13 23 22 18 17 21 22 20 
70 25 22 25 29 16 27 26 23 22 26 27 25 
80 30 26 29 34 20 32 30 26 26 30 32 29 
90 34 30 32 40 24 37 33 30 30 35 36 34 

100 39 34 36 45 27 42 38 35 . 35 39 40 39 
110 44 38 41 50 31 47 42 39 39 44 44 43 
120 50 43 44 56 35 52 45 44 44 48 50 49 

· t•c 7300 psi 7220 psi 7130 psi 

TABLE 03. EXTENSOMETER READINGS {in. x 10-4) FOR MODULUS TESTS 
AT VICTORIA 
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Load C linder: V5-2 C 1 inder: V5-3 C linder: 
·(kips) l 2 3 4 1 2 3 4 1 2 3 4 

10 0 0 0 0 0 0 0 0 
20 2 4 4 4 1 4 6 4 
30 5 8 9 7 3 7 11 8 
40 7 12 11 11 5 11 16 12 
50 11 17 14 14 8 16 22 17 
60 15 22 18 18 10 20 27 22 • 

I 

70 19 27 22 22 13 23 33 26 

I 

80 22 32 25 25 16 27 39 31 
I 

90 26 37 29 29 18 31 44 35 
100 30 4-1 32 33 22 35 49 40 

I 110 34 4-7 35 37 24 39 56 45 
120 39 52 38 42 27 44 61 50 
f'c ?220 psi 6970 psi 

Load Cylinder: Cylinder: Cylinder: 
(kips) 1 2 3 4 1 2 3 4 1 2 3 4 J• 

10 ~ 

20 
30 • 40 
50 
60 

' 

70 
80 
90 

100 
110 
120 
f'c 

.... 
Load Cylinder: Cylinder: Cylinder: . 

(kips) 1 2 3 4 1 2 3 4 1 2 3 4 
10 -t. 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 ..; 

f'c 

TABLE D3. (CONTINUED) EXTENSOMETER READINGS (in. x 10-4) ~ 

FOR MODULUS TESTS AT VICTORIA. 
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