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ABSTRACT

A computer program has been developed in this study to perform
iterative type calculations necessary for the design of simple span
I-shaped beams of pretensioned prestressed concrete for use iﬁ high-
way and railroad bridges. Specifications for the designs produced
are those that are currently acceptable by the Texas Highway Departf

ment.

A complete listing of the computer program, detailed flow
charts, definitions of terms used in the program, and descriptions

of the input and output forms are presented.

The opinions, findings, and conclusions expressed in this report
are those of the authors and not necessarily those of the Federal
Highway Administration.




SUMMARY

Automated design procedures are very beneficial in the design
of structural'members which require iterative types of calculationms.
The prestressed concrete beam, as”?n element in a structural system,
is one member which requires such calculations.

As a part of this study, a computer program to perform the neces-
sary calculations for the design of simple span I-shaped beams of
pretensioned prestressed concrete for use in highway and railroad

bridges has been developed. A detailed explanation of the program

and its usage are presented.
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RECOMMENDATION FOR IMPLEMENTATION

A computer program was developed in this study to make iterative
type célculations for the design of preteﬁsionéd prestressed concrete
beams.

This program is being used by the Texas Highway Department,

and its continued;use is recommended.
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I. INTRODUCTION

Automated design procedures are very beneficial in the désign of
structural members which require iterative types of calculations. The
prestressed concrete beam, as an elemeﬁt in a structural system, is
one member which requires such calculations. The different structural
layouts, geometric and material properties of the member, and service
requirements make it necessary to make seyeral trial designs before
the most desirable one is accepted. The digital computer can be pro-
grammed to perform the requisite calculations for the best design of
such a structural member.

In this study a computer program has been developed to perform
the necessary calculations for the design of simple span beams of
pretensioned prestressed concrete for use in highway and railroad
bridges. The purpose of this report is to describe that program so
that the method will be understood, and to make it readily applicable
to problems of design. Definitions of terms, flow diagrams, and a
complete listing are included with example problems which illustrate

the uses of the program.



II. COMPUTER PROGRAM

The Prestressed Concrete Beam Design Program is written in
FORTRAN IV language for IBM 360/50 and 360/65 computers. The program
is comprised of one main calling routine, twenty-three subroutines,
and one Block Data set. Compilé time for a FORTRAN version of the
program is approximately three minutes and the required storage is
approximately 100,000 bytes.

Two types of data input forms are provided for use with this
program which i1s written so that these forms may be used independently
or together. One form is for use when a "standard" beam is to be
designed while the other is to be used when a 'mon~standard" beam is
to be designed. A "standard" beam is defined as one having the prop-
erties and dimensions shown in Table I and is designed using the design
criteria shown in Table II. Any beam not in this category is consid-
ered to ba a '"non-standard" beam.

All the data in Tables I and II are contained in the Block Data
set and Subroutine Indata; therefore additions and/or modifications to
the 'standard" beams may be made quite easily.

Two types of output are also provided for users of this program.
One is a brief, one-page output, which contains input data and details
of the designed beam. The other type is a multi-page output which
contains all the above information plus summaries of moments, shears,
stresses, etc., tabulated at various points along the beam for the

different stages of loading.



TABLE I. PROPERTIES AND DIMENSIONS FOR STANDARD BEAMS

Section Dimensions

Beam Moment of Are$ Yy e Depth B c E WD A H
Type Inertia (in.%) in. in. in. in. in. in. in. in. in. in
A 22,658 275.44 12.61  15.39 28 16.0 5.0 5.0 6.0 12.0 4.0
B 43,177 360.31 14.93 19.07 34 18.0 6.0 5.75 6.5 12.0 -~ 5.5
C 82,602 494.94 17.09 22.91 40 22.0 7.0 7.5 7.0 14.0 6.0
48 101,950 403.44 22.87  25.13 48 14.0 7.0 4,0 6.0 14.0 3.5
54 164,022 493.44  25.53 28.47 54 16.0 8.0 5.0 6.0 16.0 4.0
60 255,319 628.44 28.41  31.59 60 18.0 9.0 5.5 7.0 18.0 4.5
66 374,688 740.94  31.07  34.93 66 20.0 10.0 6.5 7.0 20.0 5.0
72 532,060 863.44 33.73  38.27 72 22.0 11.0 7.5 7.0 22.0 5.5
IV 260,403 788.44  24.75  29.25 54 26.0 8.0 9.0 8.0 20.0 8.0
v 521,180 1013.00 31.96 31.04 63 28.0 8.0 10.0 8.0 42.0 5.0
VI 733,320 1085.00 36.38 35.62 72 28.0 8.0 10.0 8.0 42.0 5.0

Beam Types A — 72 -~ THD standard beams

Types IV, V, VI - AASHO standard beams

Depth




TABLE I. PROPERTIES AND DIMENSIONS FOR STANDARD BEAMS

Section Dimensions

Beam Moment of Are Yy yt Depth B C E WD A H
Type Imertia (in.%) in. in in. in. in. in. in. in. in. in
A 22,658 275.44 12.61  15.39 28 16.0 5.0 5.0 6.0 12.0 4.0
B 43,177 360.31  14.93  19.07 34 18.0 6.0 5.75 6.5 12.0 - 5.5
C 82,602 494.94 17.09 22.91 40 22.0 7.0 7.5 7.0 14.0 6.0
48 101,950 403.44  22.87  25.13 48 14.0 7.0 4,0 6.0 14.0 3.5
54 164,022 493.44  25.53  28.47 54 16.0 8.0 5.0 6.0 16.0 4.0
60 255,319 628.44 28.41  31.59 60 18.0 9.0 5.5 7.0 18.0 4.5
66 374,688 740.94  31.07  34.93 66 20.0 10.0 6.5 7.0 20.0 5.0
72 532,060 863.44 33.73  38.27 72 22.0 11.0 7.5 7.0 22.0 5.5
v 260,403 788.44  24.75 29.25 . 54 26.0 8.0 9.0 8.0 20.0 8.0
' 521,180 1013.00 31.96 31.04 63 28.0 8.0 10.0 8.0 42.0 5.0
VI 733,320 1085.00 36.38 35.62 72 28.0 8.0 10.0 8.0 42.0 5.0

Beam Types A - 72 -~ THD standard beams

Types IV, V, VI - AASHO standard beams

L
te

Depth




10.

11.

TABLE II. DESIGN CRITERIA FOR STANDARD BEAMS

Live load distribution factor = beam spacing + 11
Strand diameter = 1/2 in.

Strand area = 0.153 sq. in.

Unit weight of beam and slab = 150 pcf

Compressive strength of slab concrete = 3,600 psi
Modulus of elasticity for beam and slab concrete =
Modulus éf elasticity for steel = 28 x lO6 psi

Ultimate strength of strand = 270,000 psi

Yield point stress for web reinforcement = 40,000 psi

Dead load applied to the composite section = zero

Number of strands to be draped in the web = 2 (A design for

three strands in the web is also provided for AASHO IV beams.)

5 x lO6 psi



A section entitled INPUT/OUTPUT is included later in this report

which contains instructions for completing both types of input forms,

|

discussion of both types of output, and examplés of each.

Use of this program is limited to simply-supported I-shaped beams

which are similar in shape to the Texas Highwaﬁ Department and AASHO

standard sections. By use of the appropriate type of output, the

following information may be obtained from this program:

l‘

10.

Vertical shears, moments, and stresses at tenth points and

‘hold-down points in the beam.

Maximum ultimate horizontal shear between slab and girders at
tenth points.

Stirrup spacing, based on ACI Specifications, at tenth points.
Stiriuﬁ spacing, based on AASHO Specifications, at midspan
and quarter points.

Ultimate moment required for design loads and provided by the
designed section.

Dead load deflections at midspan and quarter points due to
slab and diaphragms. |

Predicted maximum camber.

Predicted loss of prestress.

Arrangement of prestressing strands at ends and center line of
beam.

Required concrete strengths (release and 28-day).



In outline form, the basic steps of the program are:

Read in input data.

Determine

Calculate

Calculate

Determine

Calculate

Determine

-Calculate

Calculate

Print out

composite and noncomposite section properties.
moments and shears due to all loads.

dead load deflections.

allowable stresses.

stresses due to all loads.

number and location of prestressing strands.
required web reinforcement;“ |
ultimate moments (required and provided).

results.



IITI. DESIGN CONSIDERATIONS

Procedures and Specifications

The designs produced by this computer program are based on cur-
rently acceptable design procedures as used by the Texas Highwéy
Department and the following spécifications:

1. 1969 AASHO Specifications for Highway Bridges (1).%*

2. 1968 American Railway Engineering Association Specifications (2).

3. 1963 American Standard Building Code Requirements for Rein-—

forced Concrete, ACI (318-63)(3).

Concrete strengths

The required concrete release strength is determined from the mid-
span bottom fiber stress conditions at the time of release. The required
28-day concrete strength is determined from the midspan top fiber stress

conditions under full working loads.

Number of Strands

The number of prestressing strands is dependent upon the algebraic
sum of the allowable tension in the concrete and the bottom fiber stress
at midspan due to all loads. A trial design is made assuming the midspan
eccentricity equal to the distance from the centroid of the beam to the
bottom fiber. The initial trial temporary prestressing force, which is
subject to change later, and the corresponding number of strands are

found from Equations 1 and 2, respectively.

*Numbers in parentheses refer to corresponding items in the list
of references.



where PF
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PF = — Eq. 1)
}:.+ eC.l. ( q
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Ns = &2 (Eq. 2)

= trial prestressing force
= gtress in the bottom fiber due to all ioads plus allowable
tensile stress divided by (1 - prestress loss)
= prestressing force per strand -
= number of strands
= eccentricity of steel at midspan
= gross cross-sectional area of the Beam

= gection modulus at bottom of beam

minimum number of strands is given by Equation 3.

_ 0.003 x A

A
s

NS (Eq. 3)

minimum number of strands

gross cross—-sectional area of the beam .

cross—sectional area of one prestressing strand

The larger number of strands calculated by Equation 2 or Equation 3 is

selected

duced by

for the first trial. If the midspan bottom fiber stress pro-

prestress is less than fb, the number of strands is increased

in increments of two.



Location and Placement of Strands

‘Figure 1 shows typical grid systems for placement of the prestress-—
ing strands. The strands are placed as low as possible on this grid
beginning in row 2, then proceeding to row 4, then to row 6, etc.,
beginning each row in the "A" position and working outward until the

required number of strands is reached.

Strand Pattern Modification

Modifications to the trial pattern are made when required by
moments or stresses. Such situation is one in which top fiber ten-
sion at midspan exceeds the allowable, although botfom fiber stress is
satisfactory. The modification is made by moving strands from a lower
level to a higher level, thus reducing the midspan eccentricity and
top tensile stress.

By way of illustration, consider a beam and loading conditions
that require ten prestressing strands to satisfy the bottom fiber
stress at midspan. The strand arrangement for the illustration uses
six strands to fill the bottom layer, and the remaining four strands
are positioned in the next, second, layer. The midspan eccentricity
for this strand pattern may cause the midspan top fiber stress to
exceed the allowable stress for concrete in tension. For this case,
two strands from the bottom layer would be moved to form a third layer
since the number of strands in the bottom layer is greater than the
four used in the second layer. The strand pattern then would be four

strands in the first layer, four strands in the second layer, and two
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strands in the third layer. The top fiber stress would be recomputed
using the eccentricity of the revised pattern of strands to determine
if that stress falls within the allowable limits. If the top fiber
stress still exceeds the allowable stress, two strands from the second
layer would be moved up to make a fourth layer since it is the next
layer below the third layer containing more strands than the third
layer. The stfand pattern then would be four strands in the first
layer and two strands in each of the remaining three layers. The top
fiber stress would be recomputed using the revised pattern of strands

to determine if that stress falls within the allowable limits.

End Eccentriéity

The required end eccentricity is determined from the top and
bottom fiber stress conditions in the end of the beam at the time of
release. This eccentricity is obtained by draping all of the strands
in the two middle columns of strands, or, in the case of a three strand
web design, the three central columns of strands in each horizontal row
to a position that will furnish the required end eccentricity. The
maximum position to which these strands can be raised is one that pro-
vides a minimum of two inches of cover to the center of the top strands.

If the end eccentricity required to accommodate the midspan
release strength necessitates placement of the strands above the maxi-
mum position allowed, the program will place the strands at the maximum
position and a beam design with release strength based on this end

eccentricity will be printed out.

11



Ultimate Moment

The ultimate moments, required and provided, are determined in
accordance with AASHO specifications for highway beams or in accord~
ance with AREA specifications for railway beams. If the ultimate
resisting moment is less than that required, additional prestressed
strands are added in increments of two until required resistance is

attained.

Camber and Prestress Loss

Maximum camber and prestress loss are predicted by the hyperbolic
function method developed by Sinno (4). However, the prestress loss

actually used in the program is 20 percent of the initial stress.

Hold-down Locations

Strand hold-down points are located as follows:

1. Five feet on each side of midspan for beam lengths less than
120 feet.

2. Six feet on each side of midspan for beam lengths equal to
or greater than 120 feet and less than 140 feet.

3. Seven feet on each side of midspan for beam lengths equal to
or greater than 140 feet and less than 160 feet.

4. Eight feet on each side of midspan for beam lengths equal to
160 feet and less than 180 feet.

No provisions are made for beam lengths of 180 feet or longer.

12



Diaphragm Location

For "standard" beams, interior diaphragms are located as follows:

1.

One located at midspan for span lengths less than or equal
to 50 feet.

Two located at one-third points for span lengths between
50,01 and 90.00 feet.

Three located at one—-fourth points for span lengths between
90.01 and 130.00 feet.

Four located at one-fifth points for span lengths between

130.01 and 170.00 feet.

For "nonstandard" beams interior diaphragms must be entered as

concentrated static loads applied to the composite section.

No provisions are made for span lengths greater than 170.00 feet.

13



1v. INPUT/OUTPUT

Input Form for '"Standard' Beams

As previously discussed in the section describing the computer
program (Section II), this input form is to be used when a "standard"
beam is to be designed. The first three cards of this form are for

information purposes and must be filled in one time, and one time

only, for each run of the program. These cards are programmed for any
alphameric information; therefore, data may be arranged in any form
convenient to the user.

The three information cards are followed by one card for each
beam to be designed. Data required for this card are: type of beam
(any type shown in Table I), span length (between centers of bearing),
beam spacing, type of live loading (H-15, H-20, HS-20, or Cooper's
E loadings). The two columns headed Span Designation and Beam Desig-
nation are for beam identification purposes only and may be left blank
if desired.

There is no limit on the number of beams that may be stacked and
run at one time. The program continues execution until design of the

last beam is completed.

Input Form for "Noustandard' Beams

As previously discussed, this form is to be used for beams which
do not fit in the "standard" beam category. When this form is used

all problem data must be input by the user.

14



This form may be used in lieu of, or in conjunction with, the
form for "standard" beams. When used in conjunctionm with the form
for "standard" beams, only one set of identification cards is to be
used.

In addition to three identification cards, which may or may not
be required, the input data set for the design of a '"nmonstandard"
beam is made up of nine cards, all of which must be included for
each problem. The first three cards of this set contain the design
requirements, section properties of the beam being designed, and
the physical properties of the concrete and prestressing steel being
used. Note that Beam Type on this form must be designated NS. 1If
a live loading other than the standard AASHO and Railroad loadings is
used, the columns headed AASHO L.L. and R.R. L.L. should be left
blank. The live loading must then be entered on card type 5, i.e.,
cérds with the numbers 05 in columns 1 and 2. ©Note that only con-
centrated live loads may be entered on these cards.

The next six cards are used to describe concentrated loads which
can be applied to the beam being designed. All these cards must be
included in the data set with the card types punched in Columns 1 and
2, even if no further data appears on the cards. Card type 03
is used to describe concentrated static loads applied to a noncom-
posite section, card type 04 is used to describe concentrated static
loads applied to a composite section, and card type 05 is used to

describe a concentrated live load pattern applied to a composite

15



section which is moved across the beam to determine the maximum stress
conditions at the previously discussed locations.

Whenever a load is input on a load card it must be accompanied
by a corresponding distance on the distance card of the same card type
which immediately follows the load card. For static loads the number
of distances is equal to the number of loads, however for live loads,
the number of distances is one less than the number of loads. This
is illustrated in Figure 2.

If there is an inconsistency between the number of loads and
the number of distances input, execution of the'problem is stopped,
an error message is printed out, and execution of the next problem

begins.

Program Output

Users of this program may choose between a brief one-page output
which contains only input data and details of>the designed beam and
an extended multipage form which contains the above information plus
summaries of moments, shears, stresses, etc., tabulated at various
points along the beam for the different stages of loading.

There are two informative messages output in conjunction with
the ultimate moments. The first tells whether the section used for
calculating the ultimate moment provided is flanged or rectangular.
The second message tells whether the output beam design is based on

stress requirements or ultimate moment requirements.

16
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When the topmost draped strands are placed in the maximum

upper allowable position and the release strength, based on center-

line conditions, is not adequate, a message is printed out indicating

that the concrete release strength shown was calculated from end

eccentricity based on that maximum draped position.
When the beam being designed is an AASHO IV beam, designs for

both 2 and 3 strands in the web of the beam will be made and the

results printed out. r «
Examples of the input and output forms are shown in Figures 3, 4,

5, and 6, respectively.

18
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DISTRICT l4

TRAVIS COUNTY HIGHWAY NO. LP 275 SUBMITTED

CONTROL NO. 151-6 1PE 228 DATE NOV 2 1970
LOCP 275 OVERPASS US 183 SPANS NO 1-6
SPAN 1 BEAM 1
*¥%% INPUT DATA *¥*x%
BEAM TYPE = 54 UNIT WT. BEAM CONC. = 150. PCF Leble
SPAN LENGTH = T7.25 FT UNIT WT. SLAB CONC. = 150. PCF COMP
BEAM SPACING = 7.54 FT 28-DAY ST.(SLAB CONC.) = 3600. PSI comp
SLAB THICKNESS = 7.50 IN E{(BM. CONC.) = 5.00 E(06)PSI BEAM
STRAND SIZE = 1/72 IN E{SLB.CONC.) = 5.00 E(06)PSI BEAM
STRAND ULT. STR. = 270K E{PSRR. STL.) = 28.00 El06)PSI BEAM
NJ.OF WEB STRNS. = 2 AASHO L.L. = HS—-20 BEAM
GRID SI1ZE = 2. IN RAILROAD L.l. = E- 0. BEAM
#%% BEAM DESIGN ¥**
TYPE OF BEAM = 54 DeLo DEFLECTION AT MID-SPAN = 0.058
NO. JF STRANDS = 22« D.L. DEFLECTION AT 1/4 PT. = 0.041
SI1ZE OF STRANDS = 172
TYPE OF STRANDS = 270K ULT IMATE MOMENT REQUIRED = 3806. FT—
ECCENTRICITY AT C.l. = 20.80 IN ULT. MOMENT PROVIDED = 4161, FT-
ECCENTRICITY AT END = 13.53 IN
Nd. OF DEPRESSED STRANDS = -8 STIRRUP SPAC. (MIDDLE 1/2 SPAN) = NO
DEPRESS TOP 2 STRANDS TO POSITION A-28 STIRRUP SPAC. (EXT. 1/4 SPAN) = NO

CINCRETE RELEASE STRENGTH =
CINCRETE 28-DAY STRENGTH =

t

4425,
5000.

PSI
PSI

*%k% STRAND PATTERN *#x%

RUwW
ROw
ROwW
RIW

(C.L. OF BEAM)
HAS 6.
HAS 6.
HAS 6.
HAS 4.

STRANDS
STRANDS
STRANDS
STRANDS

SN

TOP FIBER DESIGN STRESS (C.L.)
BOTTOM FIBER DESIGN STRESS (C.lL.)

1.80 IN
17.16 PERCENT

MAXIMUM CAMBER
PRESTRESS LOSS

won

Figure 5. Typical Output, One-Page

BY BR WINN

DIST., FACYOR = 0.69

« SLAB WIDTH = 90.48 IN
« DEAD LOAD = 0.0 KLF
INERTIA = 164023. IN4
AREA = 493.44 IN2
DEPTH = 54.00 IN

Y8 = 25.53 1IN

Y7 = 28.47 IN
FT (SLAB) 0.007 FT (DIAF)
FT (SLAB) 0.005 FT (DIAF)
KIPS

KIPS UNDER REINF. RECT. SECT.

« 4 AT 24.00 IN
« 4 AT 16.43 IN

2231. PSI
2869. PSI



DISTRICTY 14 TRAVIS COUNTY HIGHWAY NO. LP 275 SUBMITTED B8Y BR WINN
CONTROL NO. 1%1-6 IPE 228 OATE NOV 2 1970
LOOP 275 CVERPASS US 183 SPANS NO 1-6
SPAN 5 BEAM NO. ALL
INPUT DATA
BEAM TYPE = 564 UNIT WT. BEAM CONC. = 150. PCF Lele .DIST. FACTOR = 0.58
SPAN LENGTH = 96.42 FT UNIT WT. SLAB CONC. = 150. PCF "COMP, SLAB WIDTH = 75.96
3EAM SPACING = 6.33 FT 28—-DAY ST.(SLAB CONC.}) = 3600. PSI COMP. DEAD LODAD = 0.0
SLAB THICKNESS = 7.25 IN E{BM. CONC.) = 5.00 E(06)PSI BEAM INERTIA = 164023,
STHAND SIZE = 172 IN E(SLB. CONC.) = 5.00 E(06)PSI BEAM AREA = 493,644
STRAND ULT. STR. = 270K E(PSTR. STL.) = 28.00 E(06)PS] BEAM DEPTH = 54.00
NO. OF wiEB STRNS. = 2 AASHO L.L. = HS-20 .BEAM YB = 25.53
GRID SIZE = 2. IN RAILROAD L.L. = €~ 0. BEAM YT = 28,47
MOMENT SUMMARY {FY-KIPS) SHEAR  SUMMARY (KIPS)
SECTION DEAD LOAD Lel.¢l. TOTAL DEAD LOAD Lal.+1. TOTAL
o 0.0 0.0 0.0 . 45.9 101.2
1 479.7 393.3 873.1 4442 40.8 85.0
2 852.9 688.7 1541.6 33.2 35.7 68.9
3 1119.4 886.2 2005.6 22.1 30.6 52.8
4 1279.3 1001.5 2280.8 11.1 25.6 36.6
5 1332.6 1€26.8 2359.4 -0.0 20.5 20.5
& 1279.3 1001.5 2280.8 Il.1 25.6 36.6
7 1119.4 886.2 2005.6 22.1 30.6 52.8
8 £852.9 688.7 1541.6 33,2 35.7 68.9
9 479.7 393.3 873.1 44.2 40.8 85.0
10 0.0 0.0 0.0 55.3 45.9 101.2
HOLO-U0OWN 1318.3 1¢25.9 2344.1 S.7 18.0 23.7
LOOP 275 OVERPASS US 183 SPANS NO 1-6
STRESSES IN EXTREME FIBERS DUE YO EXTERNAL LOADS (LBS PER SQ. IN.)
TOTAL D.L. DEAD LOAD LIVE LOAD
SECTION BEAM SLAB NCN-COMP SEC. COMP SEC. PLUS IMPACT TOTAL
0P BOT 100 BOT TOP 80T Tor sovT TOP 8aT TopP aalT
Q 0. Q. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1 448, 402. 551. 494 . 999. 896. 0. Q. 125. 461, 1125. 1357.
2 796. 71l4. 960. 879. 1776, 1593. Q. 0. 220. 808, 1996. 2401.
3 1045, 937. 1286. 1154. 2332, 2091. 0. 0. 292. 1039. 2614, 3130,
4 1194, 1071. 1470. 1318, 2665, 2389. 0. 0. 319. 1174, 2984, 3564,
5 1244, 1116. 1532, 1373, 2776. 2489, [+ 2% 0. 327. 1204. 3103, 3693,
3 1194, 1071. 1470, 1318. 2665, 2389. 0. 0. 319, 1174, 2984, 3564,
7 1045, 937. 1286. 1154, 2332. 2091, 0. 0. 282. 1039, 2614, 3130.
8 796. T14. 980. 879. 1776. 1593. 0. 0. 220. 808. 1996. 2401,
9 448, 402. 551. 494, 999, 896. 0. 0. 125. 461. 1125, 1357.
10 0. 0. Q. O. 0. 0. 0. 0. 0. 0. 0. 0.
HOLO-DOWN 1231. 1104. 1515. 1359. 2746. 2462. 0. 0. 327. 1203, 3073. 3665,
STRESSES DUE TGO EXTERNAL LOADS PLUS PRESTRESS (LBS PER SQ. IN.)
BEAM PLUS FINAL PREST. PLUS ALL LNADS PLUS
INITIAL PREST. INITIAL PREST. TOY. D.L.(N/C SEC.) FINAL PREST,
ToP 80T T0P B8ar T0P 807 TQP aeT
3 164, 3210. 164. 3210. 131. 2568, 131. 2568.
i -134. 3477. 314, 3075. 832, 1885, 1017. 1424,
Z -432. 3744, 365. 3029. la431. 1402. 1651, 594,
3 -72S. 4010. 316. 3073. 1748, 1118, 2031. 79.
“ -1027. 42177, 167. 3206, 1843, 1032, 2162. -142
S -1170. 4606, T4. 3290. 1839. 1036, 2167, -168
[ -1027. “277. 167. 3206. 18413, 1032. 2162. =142
7 -729. 4310, 3l6. 3073, 1748, 1118, 2031. 79.
= -432, 3744, 365. 3029. 1431, 1402, 1651, 594,
R -134, 1477, 3l4. 3075. 892. 1885, 1017, 1424,
1o l1e6. 3210, l64. 3210. 131. 2568, 131, 2568,
HULO-JUNN -1170, 4606, &6l. 3302, 1810. 1062. 21137, -4,
vt s
Figure é. Typical Cutput, Multi-page
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LJuP 2795 UVERPASS Us 183 SPANS NJ 1-6

STIRRUP SPACING IN EXTERIOR 1/4 SPAN (AASHO SPECS.)  NO. 4 AT 16.8 IN.
STIRRUP SPACING IN MIODLE 1/2 SPAN (AASHO SPECS.) NCO. 4 AT 24.0 IN.

STIRRUP SPACING BASED ON ACI SPECS.

SECTION
0 ND. 4 AT 4.6 IN.
1 NO. 4 AT 17.4 IN.
2 NC. 4 AT 16.7 IN.
3 NO. 4 AT 17.0 IN.
4 NO. 4 AT 1T7.4 IN.
5 NO. 4 AT 1744 IN.
o NO. 4 AT 17.4 IN.
7 NC. 4 AT 17.0 IN.
8 NO. 4 AT 1647 IN.
9 NO. & AT 17.4 IN.
10 NO. 4 AT 4.6 IN.

MAXIMUM ULTIMATE HORIZONTAL SHEAR BETWEEN SLAB AND GIRDER FLANGE (VQ/I)
SECTION

223.2 Ps!
188.0 PSI
152.8 PSI
117.6 PSI
82.4 PSI
61.5 PSI
82.4 PSI
117.6 PSI
152.8 PSI
138.0 PSI
223.2 PSI

CODNOC VP WN—~O

-

L30P 275 OVERPASS US 183 SPANS NO 1-6

ULTIMATE MOMENT REQUIRED
ULTIMATE MOMENT PROVIDED

4565.8 FT-KIPS
5396.9 FT-KIPS UNDER REINFORCED RECTANGULAR SECTION
DESIGN BASED ON STRESSES

"o

DEAU LJAD DEFLECTIONS SLA8 DIAPHRAM COMP DEAD LOAD
MIDSPAN 0.113 FT 0.016 FT 0.0 FT
wUARTER POINT 0.081 FT 0.011 FT 0.0 ET

MAXIMUM CAMBER
PREDTRESS LOSS

2.85 IN.
19.22 PERCENT

TYPE UF OEAM = 54

NO. JF STRANDS = 30.

3IZE OF STRANDS .= 1/2

ULT. STRENGTH OF STRANDS = 270K
ECCENTRICITY AT Cul, = 19.40 IN.
ECCENTRICITY AT END = 10.60 IN.
LINCRETE RELEASE STRENGTH = 5490, PSI
CIONCRETE 28-DAY STRENGTH = 5490. PSI

NUMSER OF DRAPED STRANDS 12
DEPRESS TOP STRANDS TO POSITION A-34

STRAND PATTERN AT CENTERLINE OF BEAM
KJw 1 HAS 6 STRANDS
RJW 2 HAS 6 STRANDS
RJW 3 HAS 6 STRANDS
RIm @ HAS & STRANDS
Ruw > ridd> 4 STRANDS

RIw o HAS 2 STRANDS

Figure 6, cont'd.
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APPENDIX A
Summaries, Definitions, Flow Charts

A summary of steps, definitions of terms, and flow charts, in

that order, are presented,

25



Routine: BLOCK DATA

Subroutine BLOCK DATA stores properties of the 11 standard beams

and zeros out arrays.

Definition of Terms:

. , 2
array of beam cross-sectional areas (in. )

AR -

BB - array of bottom flange widths (in.) (see sketch)

BEAM - list of 11 beam sections

BPRIME - array of web thicknesses (in.) (see sketch)

cC - array of depths of the bottom flanges (see sketch)

DI - array of beam depths (in.)

EE - array of vertical depths of the sloped portion of the
bottom flanges (in.) (see skeétch)

HH - array of depths of the top flanges (in.) (see sketches)

IBI - array of beam moments of inertia (in.4)

WTFL - array of widths of the top flanges (in.) (see éketch)

YBI - array of the distances for the sections from the cg to
the bottom of the beam (in.)

YTI - array of the distances for the sections from the cg to

the top of the beam (in.)

26



Routine: MAIN

A summary of the steps for routine MAIN is divided into two parts.
The parts consist of steps pertaining to the input form for "standard"
beams or to the input form for 'nonstandard'beams.

Steps for input form for '"'standard" beams are:

a. Call INPUT1

b. Call REREAD

c. Read input data

d. Call INDATA to complete the input data set

e. Define LTYPE

f. Define KODE

g. Call PROPTY

h. Call HELP

i. Call PSTRES

j. Call LOPUT or SHPUT to print results

k. 1If BTYPE = IV change the number of strands lifted from each

row to three, call CHANGE, and repeat steps h, i, and j.

Steps for input form for '"nonstandard'" beams are:

a. Call INPUT1

b. Call REREAD

c. Read input data and check for inconsistencies in data. If

inconsistencies are found, the data set will be déstroyed, an

error message printed, and the next set of data initiated.
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d. Define LTYPE

e. Define KODE

f. Call PROPTY

g. Call HELP

h. Call PSTRES

i. Call LOPUT or SHPUT to print results

j. 1If BTYPE = IV change the number of strands lifted from each

row to three, call CHANGE, and repeat steps h, i, and j.

Definition of Terms:

A ~ see sketch

AREA — beam cross-sectional area (in.z)

ASTRN - defined as SAREAl or SAREA2

B - see sketch

BLANKA  , VBLANK - stored data for comparative purposes to eliminate
confusion when using beam types A, B, C, and V

BNSTD - term defined as 'NS' to compare with BTYPE

BSPAC -~ beam spacing (ft)

BTYPE - beam designation such as B, C, 54, etc.

C - see sketch

CCD(I) -~ distance(s) from left reaction to location of CCP(I)
beginning with the CCD(2). CCD(k) is set to zero
internally.

CCP(I) - concentrated live load(s) applied to the composite section

to simulate truck loads (kips)

28



CNCD(I)

CNCP (1)

DIA
DIAl
DFACT
E

EC, ECSL

EFW

ES

FPS

IB

IBMNO

ICARD(I)

IOPUT

Iw
KODE

LTYPE

NCDL

NTYPE

distance(s) from left reaction to the location of the
concentrated load(s) (ft)

concentrated static load(s) applied to the noncomposite
section (kips)

beam depth (in.)

nominal strand diameter (1/2..., etc.)
stored sizes of prestressing strands
live load distribution factor

see sketch

elastic modulii of beam concrete, slab concrete, and
prestressing steel, respectively (106 psi)

effective flange width (ft)

elastic modulii of beam concrete, slab concrete, and
prestressing steel, respectively (106 psi)

ultimate strength of prestressing strand (ksi)
see sketch

beam moment of inertia (in.a)

number of the beam

alphameric array that contains design data that can
later be read using specified format

designates the type of output selected. The number 1
gives the extended output; the number O gives the
short output.

number of parallel strands in the web

number of diaphragms as a function of the span length
indicator of the type live load selected and used for
direction to the proper routine to generate live

shears and moments

uniformly distributed dead load applied to the
composite section (kips/ft)

term that determines the direction of the routine when
the long input form is used .
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RROAD - magnitude of Cooper's E-loading selected (E-72, etc.)

SAREAl, SAREA2 - cross—sectional area corresponding to the input
diameter and 270k or 250k prestressing strand

SCNCD(I) - distance from left reaction to location of SCNCP(I) (ft)
SCNCP(I) =~ concentrated static load(s) applied to the composite
section (kips)
SFPC - compressive strength of slab concrete (psi)
SMBOL1 - combination of numbers and letters to designate the
type of highway loading ('HS-2', 'H-1")
SMBOL2 - the last number that completes SMBOLL

SPAN1, SPAN2 - terms for span identification

SPANL - span length (ft)
TS - slab thickness (in.)
UWB, UWS - unit weight of beam and slab concrete, respectively
(1b/£t3)
WD - see sketch
YB - distance from cgc to bottom of beam (in.)
YT - distance from cgc to top of beam (in.)
H
i A
WD
K 3
=
c
i I
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CALL INPUT1

CALL READRE

READ BTYPE, SPANL, BSPAC, TS,
SMBOLL, SMBOL2 , RROAD, SPANL
SPAN2, TBMNO, TOPUT

BTYPE=ABLANK

BTYPE=BBLANK

BTYPE=CBLANK

BTYPE=BLANKV

OR

BTYPE=VBLANK

BTYPE=VBLANK

THLAREA D VB YT, 0 WL CL R, ALK, W

31

GO TO 22

]

DIA,FPS,UWB,UWS,SFPC,EC,

7

ECSL,ES, EFW,NCDL,DFACT

(]

FPS=FPS*1000

FPY=40000

CONTINUE

NCL=I-1

0

CONTINUE

NCD=I-1

0
WRLTE ERROR MESSAGE




SCNCP(I),I=1,10

SCNCD(1),1=1,10

CONTINUE
NSP=1-1
YES
NO
CONTINUE
NSD=1-1
()
NO

WRITE ERROR MESSAGE

!

GO TO 500

32

CCP(I),I=1,1C

\

f’ CCD(1),I=1,10

\

I=1,10

NO

CONTINUE

— |

NL=I~1

YES

NO

CONTINUE

NO

WRITE ERROR MESSAGE l




NTYPE, ICARD

END=333

GO TO ( )NTYPE

DIA=DIAL(IN)

CONTINUE

FPS=270000.

NO

ASTRN=SAREA2(IN)

GO TO 603

WRITE MESSAGE

ASTRN=SAREAL (IN)

01 CONTINUE

5

90

33

GO TO 21

1 CALL INDATA

e CONTINUE

MBOL1=~CHRCTR{1)

SMBOL1=CHRCTR(2)
OR
SMBOL1=CHRCTR(3)

SMBOL1=CHRCTR(4)
OR
MBOL1=CHRCTR(5)

IF

RROAD¥O. 0

YES

LTYPE=4

O o |

YES

YES

LTYPE=1

LTYPE=2

LTYPE=3

KODE=1

KUDE=2




90. “SPANL<130.

130.<SPANLS170.

NO

CALL PROPTY

CALL HELP

!

CALL PSTRES

IF

IOPUT#0

N0

IF

BTIYPE # BEAM(9)

G To 103

¥

BIYPE # BNSTD

NO

YE

E.

CALL SHPUT

CALL ZERO

34

GO TO 104



Subroutine: PSTRES

A summary of steps for subroutine PSTRES is:

a.

b.

Set minimum concrete strengths

Call ALLOW to calculate allowable stresses

Calculate stresses due to loads

Calculate the bottom fiber stress at midspan to be overcome

by prestress

Determine a temporary prestress force and eccentricity

Call MILLER to place strands at midspan

Calculate midspan eccentricity

Calculate stresses in extreme fibers at midspan due to prestress
Compare the bottom fiber stress of step h to that of step d.
If the stress from step d is greater than that from step h,
increase the number of strands by two and repeat steps f, g,
h, and 1i.

Calculate extreme fiber stresses at midspan before and after
losses

Determine concrete release strength required. If the required
release is greater than 4000 psi, call ALLOW to define allowable
stresses and repeat steps d, i, j, and k.

Compare the midspan release stress in the top fibers to the
allowable stress. If the allowable is exceeded, call STRMOD
to modify the midspan strand pattern and repeat steps d, g, h,

i, j, k, and 1.
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m. Compare the midspan top fiber stress after losses to the
allowable. If the allowable is exceeded, redefine fé, call
ALLOW to défine allowable stresses, and repeat steps d, i, j,
k, 1, and m.

n. Call MOMENT to determine ultimate and resisting moments. If
the resisting moment is less than the ultimate moment required,
define MSTATE equal to two, increase the number of strands by
two, and repeat steps d, f, g, h, i, j, k, 1, m, and n.

o. Determine the maximum end eccentricity permitted.

p. Call ECCEND to determine the position of the topmost draped
strands and determine the end eccentricity. If IWCH is greater
than one, calculate a release strength using the eccentricity
calculated when the topmost strands are placed two inches below
the top surface. This release strength is controlled by the
initial top or bottom fiber tension.

q. Calculate stresses at the tenth points.

r. Call CAMBER

s. Call SHEAR

Definition of Terms:

DECC - vertical distance from the end eccentricity to the cgs
of the strand pattern (in.)

E(I) - eccentricity at 1/10 points along beam (in.)

ECC - temporary eccentricity. Used as a starting point to
determine the required number of strands (in.)
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ECCL - eccentricity of the strand pattern at the center line of
the beam measured from the cg (in.)

END1, END2 - possible maximum allowable end eccentricities (in.)
ENDMAX ~ maximum allowable end eccentricity (in.)

FB(I) — stress at tenth points in bottom fibers of the beam due to
prestress plus all loads (psi)

FBBM(I) ~ stress at tenth points in the bottom fibers of the beam
due to beam weight (psi)

FBDL(I) - stress at tenth points in the bottom fibers of the beam
due to beam plus slab weights (psi)

FBFIN - final stress in the bottom of the beam at midspan due
to all loads plus prestress (psi)

FBFOG - stress in the bottom of the beam at midspan due to
prestress plus beam weight (psi)

FBI(I) - stress at tenth points in bottom fibers of the beam due
to initial prestress (psi)

FBIB(I) - stress at tenth points in bottom fibers of the beam due
to initial prestress plus beam weight (psi)

FBIBSN(I) ~ stress at tenth points in bottom fibers of the beam due
to prestress plus all dead load (psi)

FBLL(I) - stress at tenth points in bottom fibers of the beam due

to live load (psi)

FBNCDL(I) -~ stress at tenth points in bottom fibers of the beam due to
noncomposite dead load, NCDL (psi)

FBP ~ stress due to prestress in the bottom of the beam at
midspan (psi)

FBSL(I) - stress at tenth points in bottom fibers of the beam due
to slab weight (psi)

FO - total initial prestressing force (1lbs)

FPC - minimum 28-day concrete strength (psi)

FPCI - minimum release strength for concrete (psi)
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FPCIl, FPCI2

FT(I)

FTBM(TI)

FTDL(I)

FTFIN

FTFOG

FTI(I)

FTIB(I)

FTIBSN(I)

FTLL(TI)

FTNCDL(I)

FTPR

FTSL(I)

possible release strengths (psi)

stress at tenth points in top fibers of the beam due to
prestress plus all loads (psi)

stress in top fibers of the beam due to beam weight (psi)

stress in top fibers of the beam due to beam plus slab
weights (psi)

final stress in the top of the beam at midspan due to
all loads plus prestress (psi)

stress in the top of the beam at midspan due to prestress
plus beam weight (psi)

stress at tenth points in top fibers of the beam due
to initial prestress (psi)

stress at tenth points in the top fibers of the beam due
to initial prestress plus beam weight (psi)

stress at tenth points in top fibers of the beam due to
prestress plus all dead load (psi)

stress at tenth points in top fibers of the beam due to
live load (psi)

stress at tenth points in top fibers of the beam due to
noncomposite dead load, NCDL (psi)

stress due to prestress in the top of the beam at midspan
(psi)

stress at tenth points in top fibers of the beam due
to slab weight (psi)

NMSTN, NNSTN, NSTN -~ terms which round down the required number of

NSTNR, NNSTNR,

RFPC

RFPCI

strands to a whole number

NMSTNR ~ terms which round up the minimum number of
strands to a whole number

total prestressing force after losses (lbs)
required 28-day strength, fé (psi)

required release strength, féi (psi)
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RSTRNS

SB(I)

ST(I)

STRESB

STRNS
TEMPP
TFPCI

TSTRES

minimum number of prestressing strands

stress at tenth points in bottom fibers of the beam due
to all external loads (psi)

stress at tenth points in top fibers of the beam due to
all external loads (psi) '

stress in bottom of the beam at the center line due to
dead plus live loads (psi)

number of prestressing strands
temporary prestressing force coupled with ECC (1bs)
larger value of FPCILl or FPCI2 (psi)

stress in bottom of the beam which must be overcome by
prestress (psi)

incremental length of span (ft)
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CALL MILLER

@ ECCL=YB-ECAL

FO = TENIN*STRNS

START

FPCI=4000.
FPC=5000.

CALL ALLOW P = FO*(L-PLOSS)

FTPR = FO/AREA-(FO*ECCL)/ZTB

FBP = FO/AREA+(FO*ECCL)/ZBB

Hismss-(srkssswn) /Q.-PLOSS) I

IF
FBP<TSTRES
NO

FTLL(1) = BMMA(I)/ZTBC
FBLL(I) = BMMA(I)/2BBC
FISL(1) = BMSL(I)/ZTB
£BSL(1) = BMSL(I)/ZBB
FTEM(I) = BMBM(I)/ZTB

FBBM(1) = BMBM(I)/ZBB

FIDL(1) = BMDL(1)/ZTE

GO TO 304
FMDL(T) = BMDL(I1)/ZBB
FINCDL(I) = BMNCDL{I)/ZTBC #
FBNCPL(I) = BMNCDL(I)/ZBBC 29 STRNS=STRNS+2,
ST(1) = FIRM(I) + FISL(I) {
+ FINCDL(I) + FTLL(L}
SB(I) = FBBM(I) + FBSL(I) GO TO 300
+ FBNCDL(I) + FBLL(I)
304 CONTINUE
STRESB = FBDL(6)+FBNCDL (6)+FBLL(6) l
TSTRES = (STRESB+FTP)/(L-PLOSS) FTFOG=FTPR+FTBM(6)
ECC = YB FBFOG=FBP-FBBM(6)
TEMPP = TSTRES/ (1./AREA+ECC/ZBB) FTFIN=P/AREA-P*ECCL/ZTB
+FTDL(6)+FTNCDL(6)+FTLL(6)
FBP = 0.
I FBFIN=P/AREA+P*ECCL/ZBB
STRNS = TEMPP/TEXIN ~FBDL(6)-FBNCDL (6)-FBLL(6)
NSTN = STRKS RFPCI=FBF0G/0.6

NNSTN = NSTH/2
NMETN = NNSTXN*2

STRNS = NMSTN

RSTRNS = 0.003*AREA/ASTRN S
RFPCI < FPCI

NSTNR = RSTRNS

NMSTRN = NNSTNR*Q

RETRNS = NMSTNR

FICTeRFECT

FPC=FPCI

RSTRNS - > STRNS

STRNS=RSTRNS

GO TO 101

™
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CONTIRUE

CALL STRMOD(ECAL)

GO TO 319

l CALL ALLOW
¥

G0 TO 103

FTFIN > ACOMPR

FPC=(FTFIN/O.4)+1.

FPC=FPCT

Gu T 1Y

ULTMOM > REQULT

MSTATE=MSTATE+L

MSTATE=2

GO TO 29

)

|

END1=(FO/AREA-TTEN) *2TB/FO
END2=(FBI1-FO/AREA)*ZBB/FO

ENDMAX=END1

ENDMAX=END2

CALL ECCEND

¥
INCH < 1 YES
¥o

FPCL1=((FO*ENDECC/ZBB)+F) /AREA) /0.6
FPCIZ'(((X"‘O/AREA)'N*ENDECCIZTB) 17. 5)2

TEPCI=FPCIL

TFPCI=FPC12

41




PWCH=)

GO Tu 472

FPCL=TFPCL

FPC=FPC1

4 {  CONTINUE

!

X=0

E=ENDECC

DIST=SPANL*, S-HDPT

=14

YES

DECC=(ECCL~ENDECC) *X/DIST

E=ENDECC+DECC

| X=0.5%SPANL-HDPT

E=(ECCL=-ENDECC)* (SPANL.-
X) /SPANL*Q. 5-HDPT+
ENDECC

E=ENDECC+(ECCL-ENDECC)
*(0.25%SPANL/DIST)

I=14

E=ECCL

FI1{I)=(FO/AREA-FORL/ZTB)
FB1(I) = (FO/AREA+FORE/ZBBY
FEIB(DY=(FTH(D+FTBM(IY)

FRIB(DY=(FBI (D -FBBM(UID)

FUIHSNUD) =P AREA-PREZ I TBY+FTULA D HFENCDL (1)

FB

FT (D) el /AREA-PXE/ZTB+FTDL (1) +FINCDL( D) +FTLL( 1)

FB(1)=P/AREA+P*E/ZBB-FBDL (1) -F8NCDL(1) -FBLL(I)

X=X+SPANL*O. 1

SN =(P/AREA+P*E/ZBB-FBDLL D -FBRCDL(D)

¥=0,25*SPANL
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CONTINVE

l

CALL CAMBER

CALL SHEAR(FPC)




Subroutine: HELP
A summary of steps for subroutine HELP is:

Steps for ''Standard" Beam Input Form

a. Define location of inspection points, tenth, quarter, and
hold-down.

b. Calculate deflections at Quarter—span and midspan due to slab
weight and due to uniform load on the composite section

c. Calculate deflections due to diaphragms.

d. Calculate shears and moments at the inspection points due to
slab weight, beam weight, and uniform load on the composite
section.

e. Call TYPELD to determine live load shears and moments.

f. Sum the dead plus live load shears and moments at the inspection

points.

Steps for "Nonstandard' Beam Input Form

a. Define location of inspection points, tenth, quarter, and hold-
down.

b. Calculate deflections at quarter—span and midspan due to slab
weight and uniform load on the composite section.

c. Calculate deflections at quarter-span and midspan due to
concentrated loads on the noncomposite section.

d. Calculate shears and moments due to all concentrated loads,
slab weight, and beam at the inspection points.

e. Call TYPELD to determine live load shears and moments.

f. Sum the dead plus live load shears and moments at the inspection

points.
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Definition of Terms:

AREA
BM

BMBM(I)

BMDL (I)

BMM(T)

BMMS (1)

BMNCDL (1)

BMREAC

BMSL(T)

BMSUM(T)

BSPAC

CBAR

CNCD(I)

CNCP (1)

CONST1
CP

DEFK1

. .2
- cross-sectional area of beam (in.")

|

temporary summation for bending moment

stored
due to

stored
due to

stored
due to

stored
due to

stored

value for bending moment at Ith

weight of beam (in.-1bs)

value for bending moment at Ith

composite dead loads (in.-1bs)

th

value for bending moment at I
CNCPm (1b-in.)

th

value for bending moment at I
SCNCPm (1b-ft)

value for bending moment at Ith
due to noncomposite dead load (in.-1bs)

left reaction due to beam weight (1bs)

stored
due to

stored
due to

value for bending moment at Ith

weight of slab (in.-1bs)

value for bending moment at Ith

all loads (in.-1bs)

beam spacing (ft)

(in.-1bs)

inspection

inspection

inspection

inspection

inspection

inspection

inspection

point

point

point

point

point

point

point

distance between left reaction and center of-gravity of
loads applied to beam (ft)

distance(s) from left reaction to the location of the
concentrated load(s) {ft)

concentrated static load(s) applied to the noncomposite
section (kips)

constants used to determine diaphragm weights

weight

of one diaphragm (1bs)

deflection at 1/4 SPAN due to slab weight (in.)
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DEFK2

DEFL12

DEFL14

DNCDL1

DNCDL2

DX

DX2
EC
ECI
ECI®6
ECSI6
IB
INA
N2
NCDL
NN

P
P12
P14
PDL

PDX

REACT1

REACTN

deflection at 1/2 SPAN due to slab weight (in.)
deflection at 1/2 SPAN due to diaphragms (in.)
deflection at 1/4 SPAN due to diaphragms (in.)

deflection at 1/4 SPAN due to uniform load on the
composite section (in.)

deflection at 1/2 SPAN due to uniform load on the
composite section

distance from left support to position of concentrated
load, CNCP(I) (in.)

[px]°

modulus of elasticity of concrete (psi)

IB * EC

6 * ECS

6 * ECSI

area moment of inertia (in.4)

composite area moment of inertia‘(in.A)
counter

uniform load on the composite section (kips/ft)
counter

CNCP(I) * SPANN/2

CNCP(I) * SPANN/4

CNCP(I)

moment of CNCP about left support (lb-in.)

left reaction due to static loads applied to the
composite section (1lbs)

left reaction due to slab, beam, and diaphragms (1bs)
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RNCDL ~ left reaction due to uniform load on the composite section (1lbs)

SCNCD(I) -~ distance from left support to the location of
: SCNCP (I) (ft)

SCNCP(I) =~ concentrated static load(s) applied to the composite
section (1lbs)

SLREAC - left reaction due to weight of slab and diaphragms (1lbs)
SPANN - span length (in.)

SUBTND - constants used to determine diaphragm weights

SUMW - temporary summation of weights on beam (lbs)

SUMWC ~ temporary summation of moments (in.-1bs)

TS - slab thickness (ft)

UWB - unit weight of beam (lbs/ft3)

UWS - unit weight of slab (lbs/ft3)

VCAY - constants used to determine diaphragm weights

VDL(I) - stored value for shear at 1th inspection ﬁoint due

to composite dead loads (1lbs)
VM - temporary value for shear (1bs)

VMM (I) - stored value for shear at Ith inspection point
due to CNCP(I) (l1bs)

VMMS (1) - stored value for shear at Ith inspection point
due to SCNCP(I) (1bs)

VNCDL(I) - stored value for shear at Ith inspection point
due to noncomposite dead loads (lbs)

VOL (K) - constants used to determine diaphragm weights

VSUM(I) - stored value for shear at Ith inspection point
due to all loads (1bs)

W - WS + WB = unit composite dead load
W - counter
WB - weight of beam (lbs/ft)
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WCP

WI
WS

X
X12
X14
X122
X142
X12L
X14L

XDIST (M)

diaphragm weights considered as a uniform load; use only
for "standard" beams (lbs/ft)

unit composite dead load (1bs/in.)

unit weight of slab (1b/ft)

distance to inspection point from left reaction (ft)
SPANN/2

SPANN/4

[SPANN/2]2

[SPANN/4]°

[SPANN] /2

[SPANN]/4

fraction of span length (ft)
for M =1, 11

XDIST(M) = (Mi%o x SPANL

M= 12, 15

M=12, 13 XDIST(M) = distance from the support
to a quarter point (ft)

M= 14, 15 XDIST(M) = distance from the support

to hold~-down position (ft)
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1F
SPANL=0.0
NO

TSPAN=SPANL*0.1

XDIST(1)=(1-1)*TSPAN

XDIST{(12)=SPANL*0.25
XDIST(13)=SPANL*0.75
XDIST{14)=SPANL/2.0-HDPT
XDIST(15)=SPANL/2. O+HDPT
DEFL14=0.0

DEFL12=0.0

WCP=0.0

T$=T5/12.0

ECISECXIB¥10.%*6
ECSI=ECXINA*10,0%%6
WS=UWS*TS*BSPAC
WB=UWB*AREA/144.0

W=WS+WB

WNCDL=NCDL/12.0

BMREAC=0., S*WB*SPANL

RNCDL=0, 5*NCDL*SPANL
SPANN=SPANL*12.0

WI=WS/12.0
DEFK2=5,0*XWI*SPANN**4/ (384 . 0XECT)
DEFK1=57.0*WI*SPANN**4/ (6144 ,0%ECT)
DNCDL1=57 . OXWNCDL*SPANN¥*4 / (6144 , OYECSI)

DNCDL2=5, O*WNCDL#*SPANNK*4 / (384 ,0*ECSI)

BTYPE=BNSTD
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VOL (KASE)=VCAY (KASE) * (BSPAC-SUBTND(KASE) )
CP=VOL(KASE) *UWB
REACTN=0. 5% (KODE*CP+W*SPANL)
couérl-cv*sPANN**sl(Ecl*loo.o)

WCP= (KODE*CP) / SPANL
DELF14=CONST(1,KODE) *CONST1

DEFL12=CONST(2,KODE) *CONST1

YES

NO

CNCP(1)=CNCP (I)*1000.

X12=SPANN*0.5
X14=SPANN*Q.25
X122=X12%X12
X142=X14*X14
ECS816=6.0*ECS1
ECI6=6,*ECI

X12L=X12*SPANN

X14L=X14*SPANN

IF
CNCD(N) < 0.0
NO

CONTINUE

N2=NN/2

N22=N2*2

©




YES Q I REACTN= (SUMW+{*SPANL)*0.5 l
NO
X=XDIST(I)
VM=W*X
BM=0. SAWAX*X
PDL=CNCP (N}
P12=PDL*X12
P14=PDL*X14

DX=CNCD(N)*12,

PDX=PDL*DX

DX2=DX#ADX

YES ) .
VM=VM+CNCP (L)
o
BM=BM+CNCP (L) * (X-CNCD(L))
1
NO
™~

BMM(I)=ABS (REACTN* X-BM)*12,
DEFL14=DEFL14+PDX* (3, 0* (X14L=X142)~DX2)/EC16
VMM{I)=ABS (REACTN-VM)

GO TO 34

DEFL14=DEFL14+P14% (3, 0%

(SPANN*DX-DX2) ~X142) /ECI6

@_.» DEFL12=DEFL12+P12%

(3.0*X12L~X122-DX2) /ECL6

SCNCP(1)=0

SCNCP (NX_0.0

IF
NN=N22 YES
o

PNN1=CNCP (N2+1)

DEFL14*DEFL14+PNNLI*X14%(3,0%SPANN
**2-4 ,%X142) / (48.%ECT)

DEFL12=DEFL12+PNN1*SPANN®%3/
(48.%ECT)

- SUMW=0
SUMWC=0

—

SUMW=SUMWHSCNGP (1)
SUMHCwSUMWCHSCNCE (1) ASUNCD (1)
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7

CBAR=SUMWC /SUMY

REACT1=(1.0-CBAR/SPANL)*SUMW

—

X=XDIST(1)
BM=0

VM=0

VM=VYM+SCNCD (H)
w===1 BM=SCNCP (M)*(X~SCNCD (M) )+BM

KK=0
Nl=1
N2=§
N3=1

I=N1,N2,N3

X=XDIST(I)
VDL (I)-REACTN= (WHWCP) *X

BTYPE=BNSTD

VDL {(I)=VMM(1)

VNCDL (I)=RNCDL-NCDL*X
BMDL (1)=REACTN~ (WHWCP) #*X/2,*X*12.

—

VMMS (1)=REACT1-VM
BMMS (1)=REACT1%X-BM

iF

BTYPE=BNSTD BMDL(1)=BMM(1)

y

BMMS (1)=AMAX1 (BMMS (1), BMMS (12-1))
TMMS (1) =AMAXI (VMMS (1) ,\MMS (12-T))
BMM(1)=AMAX1 (BMM(I),BMM(12-1))
V(1) =AMAXL (VHM(1) ,VMM(12-1))

BMBM(1)=(BMREAC-WB*X/2,)*X*12,
BMSL (1)=(SLREAC- (WS+WCP) *X/2, ) kxx12.
BMNCDL ()= (RNCDL-NCDL#*X/2, ) *X#12.

{

BMM(12) =AMAXL (BMM(12) ,BMM(13))
BMM(13)=BMM(12)

BM4(14)=AMAXI (BMM(14) , BMM(15))
BMM(15)=8MM(14)
VMM(12)=AMAXL(VMM(12),VHM(13))
VIMM(13)=VMM(12)

VMM(14) =AMAXT (VMM (14) , VMM (15))
VM(15)=VMM(14)

VMMS (12)=AMAX] (VMMS (12) ,VMMS (13))
BMMS (12)~AMAX] (BMMS(12) ,BMMS (13))
WIS (14 ) =AMAXL (VMMS (14) ,VMMS (15))
BMMS (14) mAMAX] (BMMS (14) , BMMS (15) )
BMMS (15)=BMMS (14)

VMMS (15)=VMMS (14)

BMMS (13)=BMMS (12)

VMMS (13)=VMMS(12)

CONTINUE

KR=KR+1

Nl=12

N2=15

N3=2

1=7,11

BMDL(I)=BMDL(12-1)
BMBM(1)=BMBM(12-1)

BMSL(I)=BMSL(12-I)

MRMC-O 5% (HSWCP)*SPAN?]

VNCDL (1)=VNCDL(12-1)
BMNCDL (1) =BMNCDL (12-1)

VDL (1)=VDL(12-1)

)
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VSUM (I)=VMA (1)+VDL (I)+VNCDL (I)+VMMS(I)
BMSUM(I)=BMDL (1)+BMMA (1)+BMNCDL (I)+BMMS (1)

JVSUM(1)=VMA (1)+VDL (1)+VNCDL (1)-+VMMS (1)
[BMSUM (1)=BMDL (1)+BMMA (1)+BMNCDL (I)+BMMS(I)

:

SUM(13)=VSUM(12)
[VSUM(15)=VSUM(14)
BMSUM(13)=BMSUM(12)
BMSUM (15)=BMSUM(14)

@ CONTINUE

TS=T5*%12.0



Subroutine: ZERO

Subroutine ZERO zeroes out arrays for static dead loads, static
live loads, shears, and for moments. This operation is necessary when
"Standard" and 'nonstandard" beams are designed in one execution of
the program.

A comparison of shears and moments is made in subroutine TYPELD
to determine the maximum values. It is possible for the loading
conditions of two different beams to be compared especially when a
"standard" beam follows a ''monstandard" beam. This possibility is

eliminated with the use of subroutine ZERO.

Definition of Terms:

. th , , .
stored value for bending moment at I h inspection point

BMDL (I) -
due to composite dead loads {(in.-1lbs)

BMMA (I) - stored maximum value of bending moment at Ith inspection
point due to live load (in.-1lbs)

BMNCDL(I) -~ stored value for bending moment at Ith inspection point
due to noncomposite dead load (in.-1bs)

BMSUM(I) - stored value for bending moment at Ith inspection point
due to all loads (in.-1bs)

CCD(I) - distance between concentrated live load I and CCP(1) (ft)

CCP(I) - concentrated live load I (1bs)

CNCD(I) - distance(s) from left reaction to the location of the
concentrated load(s) (ft)

CNCP(I) - concentrated static load(s) applied to the noncomposite
section (kips)

SCNCD(I) - distance from left reaction to location of SCNCP(I) (ft)

SCNCP(I) - concentrated static load(s) applied to the composite

section (kips)
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th v
-stored value for shear at I inspection point due to

VDL (I) -
composite dead loads (1lbs)
VMA(I) - stored maximum value of shear at Ith inspection point
due to live load (1bs)
VNCDL(I) - stored value for shear at Ith inspection point due to
noncomposite dead loads (1lbs)
- stored value for shear at Ith inspection point due to

VSUM(I)
: all loads (1bs)
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‘ START ’

{
-

CCP(1}=0.0
CCD(1>=0.0
CNCP(1)=0.0
CNCD(I1)=0.0
SCNCP(I)=0.0

SCNCD(1)=0.0

{ I=1,20

\

VSUM(1)=0.0
VMA(I)=0.0
VDL(I)=0.0
BMDL(1)=0.0
BMMA(I)=0.0
BMNCDL(I)=0.0

BMSUM(I)=0.0

I=1,15

h-

VNCDL(1)=0.0

‘ RETURN >
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Subroutine: MILLER

A summary of steps for subroutine MILLER is:

a. Determine the number of strands that can be placed in the
bottom row. Checks are provided to maintain proper edge
distances.

b. Place strands in the bottom row. If the number of strands
is less than the maximum number of strands, control is trans-
ferred to the call MILLER position in PSTRES.

c. Check the next row to see if the same number of strands as
the previous row can be placed. Place strands in the row
until the row is filled unless the number of remaining strands
is less than the number that can be placed in the row, then
transfer control to the call MILLER position in PSTRES.

d. Repeat step ¢ until all strands have been p}aced.

e. Determine the position of the cgs with reference to the bottom

of the beam.

Definition of Terms:
A -~ temporary, dimension to locate a strand

CL - 1/2 the width of the section. Note that this distance
changes along the sloped portion of the section.

DIST v - CL minus the cover distance. Note that this distance
changes along the sloped portion of the section.

ECAL —- distance between bottom of beam and cgs of strands
FLCL --FL/2.0 or 1/2 thickness of web (in.)
H ~ vertical distance between rows of straﬁds (in.)
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NROW

NS
NSTRNS
ROW (NROW)
SPACE
STRNS
SUMMST
SUMSTR

UPRLMT

counter -- number of strands placed

counter —— identifies each row
counter -- remaining number of strands
1/2 STRNS

number of strands placed in each row
horizontal distance between strands (iﬁ.)
number of strands to be placed

area moment of strands used to find the cgs
temporary sum of strands

distance from the bottom of the beam to the point of
maximum allowable end eccentricity (in.)

X1, X2, X3, X&,
X5, Y1, Y2, Y3, Y4 - see sketch
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FLCL

| DIST

CL

X1
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START

THETA=ATAN(Y2/X2)
€L=X1/2.0
X3=2,0/SIN(THETA)
X4=Y1/TAN(THETA)
X5=X4-X3+2.0
Y3=XSATAN(THETA)
Y4=X2*TAN(THETA)
YI4=Y 34Y4
DIST=CL+X4-X3-X5
SPACE=2.0
HSPACE=SPACE/2.0
FL=X1-2.0%X2
FLCL=FL/2.0
NROW=0

NSTRNS=STRNS/2.0

@-————‘ A=A-SPACE

A= DIST
NS=STRNS
K=1

NS=NS-1

!

Ke=K+2

NimNS-2

Y

GuoTo 23

| —

K=K+NS

Ns=0

NROW=NROW+1

ROW (NROW) =K

é B e
NO

H=SPACE

(]

@_——-ﬂ H=H+SPACE

NROW=NROW+1
ROW (NROW) =K

NS=NS-K
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DIST=CL-2.0/SIN(THETA)
A=DIST
K=1

NS=NS~1

[}

A=A-SPACE

K=K+2

N§=NS-2

[N

GO TC 26

K=K+NS

N§=0

‘,.____J

NROW=NROW+1

ROW (NROW) =K

CL=CL-2.0/TAN(THETA) J
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NS=NS-2
K=K+1

]

Go TO 30

K=K+NS

NS=0

&.__‘

NROW=NROW+1

ROW (NROW) =K

GO TO 32




NROW=NROW-+1

ROW (NROW) =NS

[

GO TO 99

—

K=NS-1
NROW=NROW+1
ROW {NROW) =K

NS=NS-K

'

GO TO 24

!

A=DIST+HSPACE

]

A=A-SPACE

A

H=SPACE

KeK+1

NSTRNS=NSTRNS~-1
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GO0 TO 1

LPW=2*K
NROW=NROW+1

ROW(NROW) =LPW

NROW=NROW-1

HeH+SPACE

NROW=NROW+1
ROW (NROW)=LPW

NSTRNS=NSTRNS-K

]

GO TO 3




NSTRNS=NSTRNS-1

K=K+l

GO TO 8

™

“

LPW=2#K

DIST=CL-2.0/SIN(THETA) NROW=NROW+1

A=DISTHSPACE

‘
T @————— CONTINUE

5 A=A-SPACE ‘

ROW (NROW) =LPW

K=K+1

NSTRNS=NSTRNS-1

GO TQ 5
NSTRNS=NSTRNS-K
LPW=2%K
NROW=NROW+1
NROW=NROW+1
ROW (NROW) =LPW : [}
o T0 12
[ ]
CONTINUE
SUMSTR=0
SUMMST=0
‘ CL=CL-2.0/ TAN(THETA) SUMSL=0
o 0 3
A=FLCLHSPACE
:::: =0
T SUMMST=ROW(JR)* (2. 0+ (JR-1) *SPACE) )-+SUMMST
SUMSTR=ROM (JR)+SUMSTR
‘ ARA-SPACE

ECAL=SIMMST/ SUMSTR

.—————‘ CONTINUE

RETURN
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Subroutines: LOPUT and SHPUT
Function: Print design information by the extended multipage form,

LOPUT, or by the brief one-page form, SHPUT
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START

JIa(IWCH-1)#15+1

WRITE BTYPE,UWB,DFACT,SPANL,UWS, )

ITF=IWCH*15
EFW, BSPAC,SFPC,NCDL,TS,EC, IB,DIA,

NI=(NSTATE-1)*10+1
ECSL,AREA

NF=NSTATE*10 ‘

MI=(MSTATE-1)*10+1

N
WRITE NFPS,ES,D,IW,SMBOL1,SMBOLZ,
MF=MSTATE*10

YB,SPACE,RROAD,YT

IF
WRITE
FPC < 5000. HEADING
NO I=1,11
NFPC=FPC/10
FPC= (NFPC+1) %10, 11=1-1
- WRITE II,BMDL(L),BMMA(I).,BMSUM(I),
VDL(I) ,VMA(T),VSUM(T)
FPCI < 4000 l
WRITE BMDL(14),BMMA(14),BMSUM(14),
NO VDL (14),VMA(14),VSUM(14)
NFPCI=FPCI/10
FPCI=(NFPCI+1)*10 WRITE (DESCR(I),I=1,17)
FPS=FP5/1000. WRITE IBMNO
NFPS=FPS

REQULT=REQULT/12000.

ULTMOM=ULTMOM/12000.

DEFK1=DEFK1/12.
DEFK2=DEFK2/12.
DEFL12=DEFL12/12. TI=I-1
DEFL14=DEFL14/12.
DNCDLL=DNCDL2/12.
WRITE 11,FTBM(I),FBBM(I),FTSL(1),
DNCDL2=DNCDL2/12.
FBSL(I), FTDL(T),FBDL(I),FTNCDL(I),
FBNGDL (L), FTLL(I),FBLL (1) ,ST(1),S8(1)
WRITE FTBM(14),FBBM(14),FTSL(14),
FBSL(14) ,FTDL(14) ,FBDL(14) ,FINCDL(14) ,
14) ,FTLL(14) ,FBLL(14),5T(14
BMDL(L)=BDL (1) /12000 FBNCDL(14), (14), (14),8T(14),
SB(14)
BMMA (1) =BMMA(1)/12000.
BMSUM(I)=BMSUM(I)/12000.
WRITE HEADING
VDL(1)=VDL(1)/1000.
VMA(I)=VMA(1)/1000.
WRITE(WORDS (1)
1=1,40)
I1=1-1
WRITE{DESCR(1),1=1,17) ‘
SPANL,SPAN2, 1BMNO WRITE 11,FTI(I),FBI(I),FTIB(1),

FBIB(1) ,FTIBSN(I),FBIRSN(I)  FT(1),FR(1)
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WRITE FTI(14),FBI(14),FTIB(14),

FBIB(14),FTIBSN(14),FBIBSN(14),

FT(14),FB(14)

WRITE MPESCR(I},I=1,17)

WRITE §Q

WRITE S(6)

WRITE HEADING

LL=L-1

WRITE LL,ACI(L)

WRITE HEADING

LL=L-1

WRITE LL,VS(L)

WRITE (DESCR(I),I=1,17)

!

WRITE REQULT,ULTMOM, (COMENT(1),
1=NT,NF),KOMENT(I),I=MI,MF)

J=ROW(I)

-

WRITE DEFK2,DEFL12,DNCDLZ,DEFK],DEFL

14,DNCDLY

WRITE CMAX,PLMAX

WRITE BTYPE,STRNS,DIA,NFPS,ECCL,
ENDECC,FPCI, (RELMES (1),

1=J1,11F),FPC,NSTRNS,KGRID

WRITE HEADING
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WRITE I,J

RETURN




FPS=FPS/1000
NFPS=FPS
REQULT=REQULT/12000
ULTMOM=ULTMOM/12000
DEFK1=DEFK1/12
DEFK2=DEFK2/12
DEFL12=DEFL12/12
DEFL14=DEFL14/12
DNCDL1=DNCDL1/12

DNCDL2=DNCDL2/12

I=1,15

]

BMDL (I1)=BMDL(I)/12000
BMMA (1) =BMMA(1) /12000
BMSUM(1) =BMSUM(1) /12000
VDL(I)=VDL(I) /1000
VMA(T1)=VMA(I) /1000

VSUM(1)=VSUM(I) /1000

NI=(NSTATE-1*6+1

NF=NSTATE*6

1

WORDS (1) ,1=1,40

(DESCR(I),1=1,17),SPAN1,

SPAN2,BMNO1 ,BMNO2

BRYPE,UWB,DFACT,SPANL,

UWS ,EFW

BSPAC,SFPS,NCDL, TS ,EC,

18
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DIA,ECSL,AREA,

NFPS,ES,D

IW,SMBOL1, SMBOL2,

YB,SPACE, RROAD, YT

YES | WRITE
MESSAGE
NO
YES WRITE
MESSAGE
NO

BTYPE,DEFK2,DEFL12,STRNS,
DEFK1,DEFL14,DIA

NFPS,REQULT, ECCL, ULTMOM, ‘\w
(COMENT (1), I=NI,NF),ENDECC

-

NSTRNS,§ (6) , IW,KGRTD, 5Q, \

FPCI

]

FPC,ST(6),5B(6) ,CMAX,
PLMAX

I=1,NROW

I,ROM(D)

RETURN



Subroutine: PROPTY

A summary of steps for subroutine PROPTY is:
a. Define beam section properties

b. Determine the effective flange width

c. Compute composite section properties

d. Determine the hold-down position

Definition of Terms:

array of beam cross-sectional areas (in.z)

AR -

AREAC ~ total area of the composite section (in.z)

ASL - effective area of slab for computing composite section
properties (in.2)

BB(I) - width of the bottom flange (in.)

BEAM(I) - list of stored letters and numbers corresponding to
11 stored beam sections

BPRIME - web thickness (in.)

CC(I) -~ depth of the bottom flange (in.)

D1(I) - depth of the beam (in.)

EE(I) - vertical depth of the sloped portion of the bottom
flange (in.)

H ~ depth of the top flange (in.)

HH(I) -~ depth of the top flange (in.)

HDPT ~ distance from the center line of the beam to the
hold-down point (ft)

IB1(I) — beam moment of inertia (in,4)

IBSL - moment of inertia of ASL about a horizontal axis at
mid-depth of the slab (in.%) '

INA - composite moment of inertia (in.a)

KASE - number between 1 and 11 in the stored list of stored

beams that indicates the type of beam selected
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WTF - width of the top flange (in.)
WIF1(I) - width of the top flange (in.)
X1, X2, Y1, Y2 - terms to describe beam section for purposes of

placing prestressing strands in the section (in.)
(see sketch)
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"1
YB1(I) - distance from cgc to the bottom of the beam (in.)
YBC ~ distance from the composite cgc to the bottom of the

beam (in.)
YT1(I) - distance from the cgc to the top of the beam (in.)

YTC - distance from the composite cgc to the top of the
beam (in.) :

YTCSL - distance from the composite cgc to the top of the élab (in.)
ZBB -~ section modulus for bottom of beam (in.3)

ZBBC ~ composite section modulus for bottom of beam (in.3)‘

ZTB - section modulus for top of beam (in.3)

ZTBC - composite section modulus fér top of beém (in.3)

ZTSL - composite section modulus for top of slab (in.3)
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IF

BTYPE=BNSTD

BTYPE=BEAM(INPT)

CONTINUE

@——’ CONTINUE

@——.‘ CONTINUE

KASE=IPNT
AREA=AR(IPNT)

YB=YB1 (IPNT)
1B=1B1(IPNT)

YT=YT1 (IPNT)
D=D1(IPNT)

WTF=WTF1 (IPNT)
BP=BPRIME (IPNT)

X1=BB (IPNT)
X2=(BB(IPNT)-WDD(IPNT))/2.0
Y1=CC(IPNT)

Y2=EE (1PNT)

Y12wY14Y2

H=HH (IPNT)

YES

EFW=FW3

GO TO 3

1

-

EFW=EFW*12

X1=B
X2=(B-WD)/210
Y1=C

Y2=E
Y12=Y14Y2
BP=WD

WIF=A

!

!

ASL=EFWXTS*ECSL/EC
IBSL=ASL*TS*TS/12,

YBC=(ASL*(TS/2,+D)+AREA
*YB) / (ASL+AREA)

INA=ASL*(TS/2.+D) **2+AREA
*YB**2+IBSL+IB- (ASL+AREA)
*YBCK%2

YTC=D-YBC

ZBB=IB/YB

ZTB=IB/YT

ZTBC=INA/YTC

ZBBC=INA/YBC

YTCSL=D+TS-YBC

ZTSL=INA/YTCSL

AREAC=AREA+ASL

FWi=SPANL/4.

FWl=BSPAC
FW3=(12%TS+WTF) /12,

EFW=FW1

193

SPANL ~ 120,

NO

WD T=n
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YES

120 SPANL<140 HDPT=6 -
IF
140SPANL<160 YES HDPT=7
No
ir
YES
160SSPANL<180. HDPT=8,
RETURN




Subroutine: INPUT1

Subroutine INPUT1 reads in descriptive data for the problem set:

Definition of Terms:

DESCR(I) - array that contains descriptive data on the third
header card for the problem set ‘

WORDS(I) =~ array that contains the descriptive data on the first
two header cards for the problem set
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START

WORDS(I),I=1,40

DESCR(I),I=1,17

RETURN
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Subroutine: INDATA

Subroutine INDATA defines terms that complete the data set used

with the input form for "standard" beams.

Definition of Terms:

ASTRN -~ area of prestressing strand (in.z)

DFACT - live load distribution factor

DIA - diameter of the prestressing strand (in.)

DIAB - diameter of a 1/2 in. prestressing strand (in.)

EC, ECSL, ES - elastic modulii for beam concrete, slab concrete,
and prestressing steel, respectively (10 psi)

FPS - ultimate stress for prestressing strand (psi)

FPY - yield point stress for nonprestressed reinforcement (psi)
Iw ~ number of parallel strands in the web

NCbL | - uniform load on the composite section (kips/ft)

SFPC - compressive strength of slab concrete (psi)

UWB, UWS - unit weights of beam and slab, respectively.(pcf)
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START

DFACT=BSPAC/11.
DIA=DIAB
ASTRN=0.154.
UWB=150.
UW5=150.
SFPC=3600.
EC=5
ECSL=5.
ES=28,
FPS=270000.
FPY=40000.
NCDL=0.

IW=2
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Subroutine:

ALLOW

A summary of steps for subroutine ALLOW is:

a.

Define allowable stresses.

b. Calculate prestressing force before and after losses.

Definition of Terms:

ACOMPR

FBII

FTB

PLOSS

PPERST

TENIN

TTEN

allowable compressive stress at design load after losses (psi)

temporary allowable stress before losses due to creep and
shrinkage (psi)

allowable tensile stress at working loads (psi)
20% loss of prestress

force per strand after losses (1lbs)

initial force per strand (1bs)

maximum allowable initial tensile stress (with auxiliary
reinforcement) (psi)
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START

FBII=0.6*FPCI
ACOMPR=0.4*FPC
TTEN=-7 . 5%*SQRT (FPCI)

FTP=-3.*SQRT (FPC)

YES

NO

FTP=-250

TENIN=0.7*FPS*ASTRN
PLOSS=0.20

PPERST=TENIN* (1.<PLOSS)

RETURN




Subroutine: ECCEND

A summary of steps for subroutine ECCEND is:

a. Determine the number of strands to remain straight and the
number of strands to be draped per row.

b. Sum the product of the number of straight strands times
the distance to the bottom of the beam fér each row.

c. Sum the product of the number of draped strands times the
distance to the bottom of the beam for each row.

d. Determine the cgs of the strands with respect to the bottom
of the beam.

e. Determine the minimum distance allowed from the bottom of
the beam to the cgs.

f. Compare steps d and e. If the value from step d is less
than the value from step 3, increment the value from step d
by two.

g. Determine the position of the topmost draped strands. If
that position is below two inches from the top surface,
repeat steps d, e, £, and g until the value from step d is
just greater than the value from step e. If the position
of the topmost draped strands is two inches below the top
surface, set IWCH equal to two and calculate the end
eccentricity.

h. Calculate the end eccentricity.

Definition of Terms:

CGT ~ distance from the bottom of the beam to the cgs of the
strand pattern (in.)

CGTLMT - minimum allowable distance from the bottom of the beam
to the cgs of the strand pattern (in.)
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h

DROW(I) - number of draped strands from the It Tow

ENDECC - eccentricity of the strand pattern at the end of the
beam measured from the cgc of the beam (in.)

IWCH -~ term that indicates whether or not the maximum drape
position has been reached

KGRID - position of the topmost draped strands

KS - counter

NSTRNS - total number of draped strands

SROW(I) - number of strands in the Ith row after removal of the
draped strands

SUMD1 - sum of the strands that remain straight

SUMD2 — sum of the draped strands

SUMDW1 - sum of SUMD1l times the distance from the bottom of the beam

SUMDW2 ~ sum of SUMD2 times the distance from the bottom of the beam

TDS - sum of the draped strands

X - distance from the bottom of the beam to the Ith row of
strands (in.)

X1 - position of the topmost draped strands with reference to
the bottom of the beam (in.)

XBAR1 - distance from the bottom of the beam to the cgs of the
straight strands (in.)

XBAR2 - distance from the bottom of the beam to the cgs of the

draped strands
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t
START .
i DO I=1,NROW

5.

IWCH=1
K$=0
WBK=2. X=X+SPACE
TDS=0.0 SUMD1=SUMD1+SROW (1)
SUMDW1=SUMDW1+SROW (I)*X
SUMD2=SUMD2+DROW(I)
SUMDW2= SUMDW2+DROW(1) *X
IF
IW=3 YES WBK=3
XBAR1=SUMDW1/SUMD1
XBAR2=SUMDW2/SUMD2
XBAR22=XBAR2
JR=1,NROW l

@——- CGT=(SUMDW1+SUMD2¥XBAR22) / STRNS

!

SROW (JR)=ROW (JR) -WBK CGTLMT=YB-ENDMAX

YES o

NO
XBAR22=XBAR22+SPACE
DROW(JR)=WBK
KS=KS+1
‘ 1 X1=(NROWHKS)*2
GO TO 11
YES
DROW (JR)=ROW (JR)
SROW(JR)=0.0
NO
GO TO 3
TDS=TDS+DROW (JR)
IWCH=2
X=0. i
SUMD1=0.
4 CONTINUE
SUMD2=0.
SUMDWE =0, ‘
SUMDK J=4),
NSTRNS=TDS
RGRID=XI
ENDECC=YB-CGT

\

‘ RETURN )
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Subroutine: MOMENT

A summary of steps for subroutine MOMENT is:

a.

b.

Calculate the required ultimate moment capacity.

Determine whether the section is rectangular or flanged.
Calculate the resisting moment capacity for the section using
the appropriate equation.

Determine the actual steel percentage and compare that per-
centage with the maximum allowable percentage. If the allow-
able is exceeded, calculate the resisting moment capacity
using the appropriate equation for flanged or rectangular
section. A check for minimum steel percentage is made in
subrouting PSTRES in determining the number of strands for

the initial trial.

The term NSTATE is defined as a number between 1 and 4 and is

used as an indicator for printing messages along with the required

and resisting moment capacities.

Definition of Terms:

ASF

ASR

ASTEEL

CHECK

DEPTH

FCHECK

FLCEK

FSU

~ steel area required to develop the ultimate strength
of the overhanging portions of the flange (in.%4)

— steel area required to develop the ultimate compressive
strength of the web of a flange section (in.2)

- total area of prestressing strands (in.z)

~ check for a rectangular to determine if the percentage of
steel is such that P fsu < .30
f'e
- distance from top of slab to cgs at midspan (in.)

- check for a flanged section to determine if the percentage
of steel is such that A r fsu < 0.3

b'df'c
check on flange thickness

-~ average stress in prestressing steel at ultimate load (psi)
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NSTATE

REQULT
SRATIO
ULTMOM

XM

indicator that determines which one of four messages will
be printed along with the ultimate moments

required ultimate moment (in.-1bs)
steel ratio
ultimate moment provided by the section (in.-1bs)

load factor for railroad loading
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‘ START ’

NSTATE=3 ULTMOM=0 . 25*BP*DEPTH*DEPTH*FPC+0 . 85%

FPC*(EFW-BP) *TS* (DEPTH-0. 5*TS)

DEPTH=DH+TS-ECAL
ASTEEL=STRNS*ASTRAN
SRATIO=ASTEEL/ (EFWADEPTH)
FSU=FPS*(1,~0.5*SRATIO*FPS/FPC)
FLECK=1.4*DEPTH*SRAT IO*FSU/FPC
ASF=0,85*%FPC* (EFW-BP) *TS /FSU
ASR=ASTEEL-ASF

FCHECK=ASR*FSU/ (BPADEPTH*FPC)
CHECK=SRATIO*FSU/FPC

NSTATE=2

GO TO 470

ULTMOM=ASTEEL*FSUXDEPTH* (1.-0.6*STRATIO*
F5U/FPC)

GO TO 470

Y

NSTATE=3

ULTMOM=0 . 25*FPC*EFWADEPTH*DEPTH |

:

NSTATE=4

YES

REQULT=1. 5* (SBMDL{6)+BM¥CDL(6))
+2.,5%B) 6
2 MMA(6) G0 TO 470 . YES
ULTMOM=0 . 254FPC¥EFW*DEPTH*DEPTH

480 R
NSTATE~4
YES
Py
XH=2,0-SPANL*0.004 @ CONTINUE
o

ULTMOM=ASR*FSUXDEPTHA (1. (0.6*ASR¥
FSU/ (BP*DEPTH*FPC) ) ) +0.85%FPC* i

{EFW~BP) *T$* (DEPTH-0.5%TS)

lﬁREQULT-xH*(BMDL(G)*BHNCDL(G))+2.S*BHMA(G) I

NSTATE=1

YES ‘:ﬂ'
60 TO 461
‘ X0

ULTMOM=0. 25*BP*DEPTHADEPTHAFPC+0, 85

*FPC* (EFW-BP) *TS* (DEPTH-0, 5*TS) ULTMOM=ASRXFSU*DEPTH* (1.-(0.6%ASRAFSU/
(BP*DEPTHAFPC) ) )40 85*FP* (EFW-BP)*
TS* (DEPTH-0.5*T5)

!

NSTATE=2 NSTATE=1

IF
FCHECK>0.3

YES

GO TO 461

N

ULTMOM=ASTEEL*FSU*DEPTH*(1.-0.6%
SRATIO®FSU/FPC)

79



Subroutines CONLD, JMLOAD, RRLOAD, and SPCL are similar in that

the loads are numbered from left to right while the load configuration

is moved from right to left. A summary of steps for the above sub-

routines is:

a.

Place first load in the configuration at an inspection point,
inspection points_being tenhth, quarter, and hold-down positions.
Check the number of the last load to come onto the beam.
Determine the centroid of the load and the left end reaction.
Calculate moment and shear at the inspection point.

Place next load at the inspection point. Check the position
of the first load to see if it remains on the beam.

Repeat steps b, ¢, and d until all loads have been positioned
at the inspection point.

Repeat the above steps for each inspectionvpoint.

Determine maximum shears and moments by seiecting larger
values of the first ninth, second and eighth, third and

seventh, fourth and sixth, ... points.

Subroutine CONLD calculates shears and moments at tenth points

due to concentrated live loads, CCP(I).

Subroutine JMLOAD calculates shears and moments at tenth points due

to HS~20 live loading.

Subroutine RRLOAD calculates shears and moments at tenth points due

to Cooper's E-loading.

Subroutine SPCL calculates shears and moments at tenth boints due

to H-20 or H-15 live loading.
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Subroutine: CONLD

Definition of Terms:

BMM(I)
BMMA (I)
BMW(M)

CCD(I)
CCP(I)
LW
SUBM
SUBW
V1

V2

v(I)
VMA(I)

VM(M)

temporary maximum value of bending moment at Ith

inspection point due to live load (in.~1bs)

stored maximum value of bending moment at Ith

inspection point due to live load (in.-1bs)

bending moment at a given inspection point as wheel M
approaches it (in.-1bs)

distance between concentrated live load I and CCP(1) (ft)
concentrated live load I (Ibs)

last wheel in live load configuration

temporary summation of moments (in.-1bs)

temporary summation of weights (lbs)

temporary value of shear (1lbs)

temporary value of shear (1lbs)

temporary maximum value of shear at Ith inspection
point due to live load (lbs)

stored maximum value of shear at Ith inspection point
due to live load (1bs)

shear at a given inspection point as wheel M approaches
it (1bs)

81



START

CCP(1)=CCP (1)*1000,

LWl=LW+1

LW2=LW+2

K=2,LW

CCD(LW2~K) =CCD (LWI-K)

!

CCb(1)=0.0)

i

DIST=XDIST(L)
CM=CCD{M)

N=0

NeN+1

CDIST=CH-CCD{(N)

82

Ni=N

SPMD=SPANL-DIST

Ne=M-1

NaN+1

0 -
NO

CCDIST=CCD (N)-DIST

iF

CCDISTS SPMD

3

NN=N-1
CN=CCD(N1)

SUMWC=0.0

SUMLD=0.0

SUMWC=SUMWC+(CCD(N) —CN) *CCP (N)

SUMLD=SUMLDHCCP (N)

!

CBAR=SUMWC/SUMLD+DIST-CDIST
SUBM=0 .0
SUBW=0 .0

REACTN=(1,0~ (CBAR/SPANL) *SUML®

1

SUBM=(CM-CCD(N) )} *CCP (N)+SUBM

SUBW=SUBW+CCP (N)

UMM=0

i}




YES

MMI=M-1

N=N1,MM1

SUMM=SUMMH+CCP (N)

V1=ABS (REACTN-SUMM)
V2=ABS (REACTN-SUMM-CCP (M)

VM(M)=AMAX1(V1,V2)

BMW (M) =DIST¥REACTN*12,0-SUBM*12.0

!

VMAX=0

BMAX=0

Me1,LW

BMAX=AMAX1 (BMAX, BMW(M))

VMAX=AMAX1(VMAX,VM(M))

V(L)=VMAX

BMM(L)=BMAX

I=1,11

BMMA (I)=AMAX1 (BMM(I) ,BMM(12-1))

VMA(I)=AMAX1(V(I),V(12-1))

S
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BMMA (12) =AMAX1 (BMM(12) , BMM(13))
BMMA(13) =BMMA(12)

BMMA(14) =AMAXI (BMM(14) BMM(15) )
BMMA(15)=BMMA(14)
VMA(12)=AMAX1(V(12),V(13))
VMA(13)=VMA(12)
VMA(14)~AMAX1(V(14),V(15))

VMA(15) =VMA(14)

‘ RETURN '




Subroutine: JMLOAD

Definition of Terms:

BM - temporary summation for bending moment (in.-1bs)

BMHS (1) -~ stored maximum value for bending moment due to HS-20
loading at Ith inspection point (in.-lbs)

BMW -~ temporary value for bending moment (in.-1bs)

CBAR - distance between left reaction and center of gravity of
loads applied to beam (ft)

c(I) ~ distance between Ith axle and first axle

CL ~ SPAN/2.0

DFSTW ~ temporary distance between left reaction and first axle

load on span for a given position of configuration (ft)

DLSTW - temporary distance between left reaction and last axle
load on span for a given position of configuration (ft)

KACE ~ a constant which denotes the arrangement of an HS-20
loading configuration on the span

KACE describes the loading situation used to obtain either a maximum
shear or a maximum bending moment at an inspection point.

KACE - 1 truck direction right to left
place middle wheel at inspection point

KACE - 2 truck direction right to left
first wheel is off beam, second wheel is at
inspection point

KACE - 3 truck direction left to right
first two wheels are on span and second wheel is

at inspection point

KACE ~ 4 span is too short for more than one axle (heavy)
which is at inspection point

KACE - 5 truck direction right to left
third wheel is at inspection point
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KACE

PT

REACTN
SUMLD
SUMW

SUMWC

VHS (1)

6 truck direction rightito left
first wheel is off span, third wheel is at
inspection point

distance on beam used to check for maximum bending
moment (ft)

reaction at left end of beam due to HS-20 live loads
the sum of the weights of the axles

temporary summation of weights on beam (lbs)

the sum of the products of the axles and their moment
arms where the arm is the distance between the axle

and the first axle on the span

stored maximum value for shear due to HS-20 loading
at Ith inspection point (1bs)
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START

CL=SPARL%0.5

NO

<
=
"
A
ad

REACTN=0.4

BM=REACTN*PT*480000

REACTN= (1-CBAR/SPANL)*1.8

BM= (PT*REACIN~2.8)*40000

l

CONTINUE

!

ULTM=BM

1D=1,15

!

GO TO 305

IF

SPANL>28

NO

PT=CL~3.5

CBAR=CL+3.5

REACTN=(1-CBAR/SPANL)*1.6

BM=REACTN*PT*#480000

!

GO TO 305

SPANL>32.67

PT=14.

CBAR=18.667

!

GO TO 303

CBAR=CL+2.33
PT=CL-2,33
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DIST=XDIST(LD)

BMW(M)=0.0
SUMWC=0.0

SUMLD=0.0

GO TO ( ),M

Lo

YES

DIST<C(2)

DFSTW=DIST-C(2)

DLSTW=DFSTWHC(3)

@__. SUMLD=1.8
SUMWC=33.6

IF

DLSTW> SPANL

KACE=1

!




60 TO 10 P
DFSTWg0.0 YES
DFSTW=DIST
DLSTW=DFSTW+14.
KACE=6
YES N 1 cotoa
CBAR=SUMWC/ SUMLD+DFSTW
N
0 REACTN= (1. 0-CBAR/SPANL) #SUMLD
KACE=2 BWM(M) = (DIST*REACTN-EMPRIM(KACE)
j ATOTTLD
|
SUMLD=1.6 | nd
4
SUMWC=11.2
} CONTINUE
€0 TO 10 . L
BM=AMAXL (BMW(2) ,BMW(3))
BMHS (LD)=BM*12.
KACE=3 DFSTW=DIST
SUMLD=1.0 DLSTW=DFSTWC(3)
SUMWC=11,2
€0 T0 10 -
DLSTH>SPANL YES
SUMLD=0.8
SUMWC=0.0
‘ CBAR=DIST+9.33
REACTN= (1. 0-CBAR/SPANL)*1.8
G0 TO 10
6o TO 13
IF
DIST<28.
DLSTW=DFSTW4C(2)
KACE=5
DFSTW=DIST-28.0
YES
60 TO 2
NO
CBAR=DIST+7.0
REAGTN=(1.0-CBAR/SPANL)*1.6
DFSTW=DIST-C(2)
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GO TO 13

REACTN=(1.0-DIST/SPANL)*0.8

@——‘ V(LD)=REACTN*TOTTLD

1

CONTINUE

LD=1,i1

VHS (LD)=AMAX1 (V(LD),V(12~LD))

BMHS (LD)=AMAX1 (BMHS (LD) ,BMHS (12-LD))

IF

BMHS (5)< BMHS (4) | BMHS(5)=BMHS (4)

NO

BMHS (6) <BMHS (5)
BMSH(6)=BMHS (5)

BMSH(6) <ULTM BMHS (6)=ULTM

BMHS(L)’AMAXI(BMHS(L),BMﬁS(lZ—L)

RETURN
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Subroutine: RRLOAD

Definition of Terms:

BM - temporary summation for bending moment (in.-1bs)
BMLL - temporary value for bending moment (in.-1bs)
BMMA(I) - stored maximum value for bending moment at Ith

inspection point due to railroad loading (in.-lbs)

BMMAX - temporary maximum bending moment (in.-1bs)
c(M) - distance between wheel M and wheel 1 C(1) = 0.0
DFSTW - temporary distance between left reaction and first

axle load on span for a given position of configuration (ft)

DISTWU - length of uniform live load on span (ft)
DSTRN ~ total length of live load configuration on span (ft)
FRACT ~ live load distribution factor

FRACT = 1.35 - (SPAN2)/50,000

1C - counter -— denotes number of first wheel on span
JLM - counter -- denotes number of last wheel on span
REACTN - reaction at left end of beam (1bs)

SUMLD ~ the sum of the weights of the wheel loads (1lbs)
SUMWC - the sum of the products of the wheel loads and their

moment arms where the arm is the distance between the
wheel load and the first wheel load on the span

TOTTLD - for Cooper's E-40 loading TOTTLD = 40
Cooper's E~72 loading TOTTLD = 72
\ - live load shear (1bs)
VMA(I) - stored maximum value for shear at Ith inspection

points (1lbs)

VMAX -~ temporary maximum shear (1bs)
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VSUB
Ww(M)
WU

XDIST (M)

temporary summation of shears (1bs)

weight of wheel M (1lbs)

uniform liveload for Cooper's E loading (lbs/ft)

fraction of span length (ft) for M = 1,11

XDIST(M) = (
M=12,15
M=12,13
M = 14,15

M-1
10

- XDIST(M)

XDIST (M)
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x SPANL

distance from the support
to a quarter point (ft)
distance from the support
to a hold-down position (ft)



START

)

SPAN=SPANL

TOTLLD=RROAD

FRACT=1,35- (SPANL*SPANL) /50000,

]

BMMAX=0.0
VMAX=0.0

DIST=XDIST{LD)

o

SUMWC=0.0
SUMLD=0.0

BM=0.0

NO

DFSTW=DIST-C(M)
IC=1

CN=ClI

[

®—" DSTRN=SPAN-DFSTW

B NO

DISTWU=DSTRN-CN

SUMWC=(SPAN-DISTWU'/2.0) *WU*DISTWU

JLM=JL

GO TO 4

JLM=JLM-1

N=IC,JLM

SUMLD=SUMLD+W (N)

SUMWC= SUMWCH(DFSTW+C(N)-C(IC))*W(N)

!

CBAR=SUMWC/SUMLD

REACTN=(1.0-CBAR/SPAN)*SUMLD

1

GO TO 10

JL=I,M

JFW=JL

CH=C (M)~C(JL)

JLM=18
SUMLD=DISTWU*WU
{
GO TO &
L
]
SUMWC=0.0

JL=M,18

o)

CONTINUE

IC=JFW
DFSTW=DIST-CM

CN=CU-C(IC)

!

GO TO &
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- JJI=IC,M

BM=W(JJ)*(C(M)-C(JJ))+BM

BMLL=(BM~-DIST*REACTN) *TOTLLD*12,

VSUB=0.0

YES

M=IC

NO

MMl=M~1

M=1C,MM1

-

VSUB=VSUB+HI(MMM) ~

i

.V=(REACTN-VSUB) *TOTLLD

REACTN=REACTN*TOTLLD

CALL MACKS (BMMAX,VMAX M,V ,BMLL,
REACTN ,MBM,MVM)

J

A |

VMA (LD) =VMAX*1000 . 00%FRACT /5.

BMMA (LD) =BMMAX*1000 , 00*FRACT/5.

RETURN
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Subroutine: - SPCL

Definition of Terms:

BMSP(I) - stored maximum value of bending moment at Ith
inspection point for H-20 or H-15 loading (in.-1bs)

CBAR - distance between left reaction and center of gravity
of loads applied to beam (ft)

CG - constant dimension for a given load type distance
between first wheel load and centroid of mass for
that configuration

DFSTW - temporary distance between left reaction and first
axle load on span for a given position of configuration (ft)

DLSTW -~ temporary distance between left reaction and last axle
load on span for a given position of configuration (ft)

HSPAN - span length divided by two (ft)

VSP(I) - stored max value of shear at Ith inspection point

for H-20 or H-15 loading (1bs)
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START

HSPAN=SPANL*0. 5

DIST=XDIST(LD)

DLSTW=DIST+WB(LTYPF)

NO

YES

CBAR=DIST+CG(LTYPE)
REACTN=(1.0-CBAR/SPANL)+WT (LTYPE)

BMSP (LD)=DIST*REACTN*12000,

l

GO TO 3

IF

DIST>HSPAN

REACTN= (1,0~DIST/SPANL,*HW(LTYPE}

BMSP(LD) =REACTN*DIST*12000

.__., ¥ (LD) =REACTNA1000

IF

LD=13 | BMSP(LD)=BMSP(12)

IF

LD=15 IE

BMSP (LD)=BMSP (14)

- o

DLSTW=DIST+WB (LTYPE)

o

CBAR=DIST+CG(LTYPE)

REACTN=(1,0-CBAR/SPANL)*WT (LTYPE)

1

GO TO 8

REACTN=( 1.0-DIST/SPANL)*HW(LTYPE)

!

CONTINUE

RMSP(1.D)=BMSP(12-LD)

l

GO TO

@__,
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VSP(LD)=AMAX1(V(LD),ABS(V(12-LD)))

VSP(12)=V(12)
VSP(13)=VSP(12)
VSP(14)=V(14)

VSP(15)=VSP(14)

RETURN




Subroutine: TYPELD
A summary of steps for subroutine TYPELD is:
a. Calculate the live load impacf factor.
b. Cail the subroutine(s) to determine live léad shears and moments.

c. Apply the impact and distribution factors.

Definition of Terms:

DFACT - live load distribution factor
DFACT = BSPAC/11.0

FRACT - fraction of impact for highway loads with a maximum of 30%
FRACT = Span Lengig + 125
LTYPE - designates type of load
=1 HS-20 |
=2 H-20
= 3 H-15

= 4 Cooper's Loading

TOTTLD‘ - Designation of total weight of truck load; for
' HS-20 total load = 40k x axle fraction (axle fr. = 1.8)
H-20 total load = 40k x axle fraction (axle fr. = 1.0)
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START

FRACT=(50. / (SPANL+125,))+1,

CALL LANELD (TOTTLD)]

b
FRACT>1.3 YES,]  FRACT=1.3
BMMA (L) =AMAXL (BHSP (L) ,
BMLL (L) ) #FPACT*DFACT
o VHA(L) =AMAX1(VSP(L) , VLL(L)) *
FRACT*DFACT

11,10 ¥

GO TO 102
IF
CCP(1)40 NO 5 ‘
OR
cCp(1)¥ : CALL RRLOAD
YES t
GO TO 102
TOTTLD=WEIGHT (LTYPE)*1000. co T
@._J CALL CONLD

GO TO ( ),LIYPE

2

CALL MLOADCTOTILD) BMMA (1) =BMMA(I)*
FRACT*DFACT
* ! VMA (1) =VMA(1)*FRACT*DFACT
CALL SPCL
CALL LANELD RETURN

BMMA (L) =AMAX1 (BMHS (L),
BMLL(L),BMSP(L))*
FRACT*DFACT

VMA(L)=AMAX1 (VHS(L),VLL(L),
VSP(L))*FRACT*DFACT

{

GO TO 102

]

CALL SPCL
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Subroutine:

LANELD

A summary of steps for subroutine LANELD is:

a.
b.

C.

Definition of Terms:

BM(LD)

BMLL(LD)
CONCLM
CONCLV
DIST

REACTM

REACTV

V(LD)

VLL(LD)

W

Calculate concentrated and uniformly distributed loads
Calculate shears and moments at tenth points
Select maximum shears and moments by choosing the larger of lst

and 9th tenth points, 2nd and 8th tenth points, . . . etc.

bending moment due to uniformly distributed load plus the

concentrated

load for moment (in.-1bs)

live load bending moment (in.-1bs)

concentrated

concentrated

load for moment (1lbs)

load for shear (1bs)

distance from left reaction to inspection point (ft)

reaction due
concentrated

reaction due
concentrated

shear due to
concentrated

to uniformly distributed load plus the
load for moment (1lbs)

to uniformly distributed load plus the
load for shear((1bs)

uniformly distributed load plus the
load for shear (1bs)

live load shear (1bs)

uniformly distributed load (1b/ft)
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START

e

CONCLV=0.65*TOTTLD

CONCLM=0.45*TOTTLD

W=0.016*TOTTLD

‘.

DIST=XDIST(LD)

REACTV=0.5*W*SPANL+(1.0-DIST/SPANL)*
CONCLV

REACTM=0.5*W*SPANL+(1.0-DIST/SPANL)*
CONCLM

V(LD)=REACTV-W*DIST
BM(LD)=DIST* (REACTM-W*DIST*0.5)*12.

BMLL (LD)=BM(LD)

VLL(LD)=V(LD)

VLL (LD)=AMAX1(V(LD),V(12-LD))

BMLL (LD) =AMAX1 (BM(LD) ,BM(12-LD))

RETURN

{
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Subroutine: STRMOD

A summary of steps for subroutine STRMOD is:

a. Determine whether or not all rows have the same number of
strands. If so create another row with two strands from the
top row.

b. Should there be only. two rows and the bottom row has two more
strands than the top row, create a third row with two strands
from the bottom row. Should the number of strands in the
bottom row exceed the number in the top row by more than two,
move two strands from the bottom row to the top row.

c¢. Should there be more than two rows, determine the highest row
from the bottom of the beam that has more strands than the top

row and create a new row with two strands from that row.

Definition of Terms:

ECAL - distance between bottom of beam and cgs of strands
N - counter

ROW1 - number of strands in row number 1

ROWNR - number of strands in last row

S1 - temporary sum number of strands

S2 - temporary sum of strand areas tingstheir moment arms
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STAPT

ROLR=ROW (NROW)

ROW1=ROW(1)

ROW (NROW) ¥ROW1

NROW=NROW+1

ROW{NROW)=2

ROW (NROW) =ROWNR~2,

EXXN

IF

ROWL>POW2
AND

JROW=2

NO

N=NROW

ROW (¥) >ROWNR

ROW(N)= ROW(N)-2

ROW(NROW) =2

ROW1-ROW(2)~2

100

S1=0.
() (| 520,

NROW=3
ROW(1)=ROW(1)}-2

ROW(3)=2

GO TO &

ROW(1)=ROW(1)-2

ROW(2) =ROW(2)+2

:

(b0 Jr=1,3R00)
!

§2=ROW(JR)* (2. 0+( (JR-1)*
SPACE))+52

S1=ROW(JR)+51

ECAL=52/S1
RETURN




Subroutine: MACKS

Subroutine MACKS determines maximum shears and bending moments

for RRLOAD.

Definition of Terms:

BM - absolute value of bending moment (in.-1bs)
BMLL - live load moment (in.-1bs)

BMMAX ~ maximum bending moment (in.-1bs)

\ - live load shear (1bs)

VEE - absolute value of shear (1lbs)

VMAX - maximum shear (1lbs)
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START -

BM=ABS (BMLL)

VEE=ABS (V)

IF
BMMAX>BM iES
0

BMMAX=BM

IF
YES

VMAX>VEE

NO

VMAX=VEE

RETURN

Uy
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Subroutine: CAMBER

A summary of steps for subroutine CAMBER is:

a. Define values for hyperbolic functioms.

b. Calculate the release force.

c. Calculate the predicted initial prestress loss.
d. Calculate the predicted infinite prestress loss.

e. Calculate the predicted maximum camber.

Definition of Terms:

ACR - unit creep at time infinity (in./in./psi)
ASH - shrinkage at time infinity (in./in.)

AST - total area of prestressing strands (in.z)
BCR - time at which one-half ACR is reached (days)
BSH ~ time at which one-half ASH is reached (days)
C4 - deflection due to weight of beam (in.)
CCONST - constant equal to 1/EI (l/lb—in.z)

CI - camber at release (in.)

CI1+CI2+CI3 - deflection due to initial prestress equal to the

CMAS

CONST - constant used to evaluate FCSO (1/in.”)

moment of the area of the M/EI diagram about the
support (in.)

-~ total camber (in.)
2

DFCS, DFCS1 - change in stress due to a change in strain (psi)

DLM - moment at midspan due to weight of beam .(lb-in.)
FGSO ~ stress in concrete just after release (psi)

FR -~ total prestressing force just after release (1lbs)
HSPAN - one-half span length (ft)

PLI - initial prestress loss (%)
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PLINF - time dependent prestress loss (%)

PLMAX - total prestress loss (%)
RN - ratio of steel modulus to concrete modulus
STRAIN - strain in concrete at release (in./in.)

STRN1, STRN2, STRN4, — steps to arrive at the strain in concrete
STRN5, STRN6, STRN7 after losses due to creep plus shrinkage

TEMP - constant used to evaluate FR

W - weight of beam (1b/ft)
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START

ASH=0.000325

BSHe10.
ACRR=0.000225
BCR=15.

ACR=ACRR¥,001

RN=ES/EC
AST=ASTRN*STRNS
W=UWB*AREA/144
IH}P(W*SPANLZIB)*IZ

TEMP=1#(RN*AST/AREA) +
(RN*AST*ECCL2/IB)

FR=F0/ TEMP+(DLM*ECCL*RN*AST/
(IB*TEMP))

!

PLI=( (FO-FR) /FO)*100 ]

CONST=1./AREA+ECCL®/1B
FCSO=FRCONST- (DLM*ECCL/ IB)
STRN1=ACR*FCSO+ASH
STRN2=STRN1-STRNI*RN*ASTACONST
DFCS=STRNZAES*AST*CONST*10°
STRN4=ACR* (FCO~DFCS/2. )+ASH
STRN5=STRNG—STRNG*RN*AST*CONST
DFCS1=STRNS*ES*AST*CONST*105
STRNG=ACR* (FCSO-DFCS1/2. )+ASH
STRN7=STRN6-STRNG*RN*ASTHCONST
PLINF=(STRN7*ES*AST#10%/F0) %100,

PLMAX=PLINF+PLI

!

CCONST-I./(EC*IB*lOs)

HSPAN=SPANL/ 2.

CI 1'CC0NST*FR*ENDECC*HSPAN2*0 J5h144,

CI2=CCONST*FR¥ (ECCL-ENDECC)* (HSPAN-HDPT)
#*0.5%0,67*% (HSPAN-HDPT) *144,

C13=CCONST*FR* (ECCL-ENDECC)*HDPT
* (HSPAN-HDPT/ 2. )%*144.

CT4=CCONST*(5./384. ) #W*SPANL %127

CI=CI1+CI24CI3-CT4

STRAIN-FCSO/(EC*lO?)

CMAX=CI* (ACR#*(FCSO-(DFCS/2.))

+STRAIN) /STRAIN) * (.~ (PLINF/100.))

RETURN
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Subroutine SHEAR

A summary of steps for subroutine SHEAR is:

a. Apply load factors by 1965 AASHO to dead and live loads at
the tenth points.

b. Define the distances from extreme compressive fiber to cen-
troid of prestressing steel at the tenthfpoints.

c. Define the cosine of the angle between the ¢gs and a hori-
zontal plane throdgh the end eccentricity position, ratio of
distance between centroid of compression and centroid of
tension to the depth d, and shear carried by concrete.

d. Define the vertical component of prestressing force.

e. Calculate the spacing of web reinforcement at the tenth points.

f.‘ Calculate values for design of horizontal shear connections at
the tenth points.

g. Repeat steps a,éb, c, d, and e using quarter points instead
of tenth points.

h. Apply load factors by 1963 ACI at the tenth points.

i. Calculate the distance between the cgc and cgs at the tenth points.

j. Define distance from extreme compressive fiber to centroid of
prestressing steel, compressive stress in concrete due to pre-
stress only, after all losses, stress due to dead load, net
flexural cracking moment, and vertical component of prestress
at the tenth points. |

k. Define at the tenth points the shear that corresponds to the
minimum web reinforcement; shear at diagonal cracking due to
all loads, when such cracking is the result of combined shear

and moment; shear at diagonal cracking due to all loads, when
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such cracking is. the result of excessive principal tension
stresses in the web; and the minimum shear at diagonal cracking
due to all loads, when such cracking is the result of combined
shear and moment.

1. Calculate the spacing of web reinforcement at the tenth points.

Definition of Terms:

ACI - web reinforcement spacing (in.)

AS ~ total area of prestressing steel (in.z)

AV - area of web reinforcement (in.z)

AVM - minimum area of web reinforcement permitted (in.z)

AVMQ - minimum area at the quarter point (in.z)

CTHETA - cosine of the angle 6 (see diagram for 6)

DD -~ distance from extreme compressive fiber to centroid of the

prestressing force (in.)

DDQ - DD at the quarter point (in.)
DM ~ depth of member (in.)
E - vertical distance between eccentricity at the end of the

beam and the cgs (in.)

FD - stress due to dead load, at the extreme fiber of a section
at which tension stresses are caused by applied loads (psi)

FPCC - compressive stress in the concrete after all prestress
losses have occurred, at the centroid of the cross section
resisting the applied loads (psi)

FPE - compressive stress in concrete due to prestress only, after
all losses, at the extreme fiber of a section at which
tension stresses are caused by applied loads (psi)

HSPAN -~ one half the span length (ft)
MCR - net flexural cracking moment (in.-1b)
MU - ultimate moment (in.-1bs)
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MUVU
PHIVC
PHIVCI
PHIVCW

PHIVPU

Q

QMU

RJ

RJQ

SG
SGQ

SMAX

SQ
STHETA

TTHETA

Ve
VCG
VCGQ

VCI

VCIM

VCW

vCQ

ratio of bending moment to sheér
lesser of PHIVCI or PHIVCW

¢ factor times VCI

¢ factor times VCW

¢ factor times VPU

static moment of cross section area, above or below the
level investigated for shear, about the centroid

ultimate moment at quarter point (in.-1bs)

ratio of distance between centroid of compression
and centroid of temsion to the depth DD

RJ at the quarter point

spacing of web reinforcement (in.)
limit maximum spacing to .75 times DM
SG at quarter point

maximum spacing allowed when stirrups are used as
vertical ties (in.)

S at the quarter point

- sine of angle ©

tangent of angle 6

shear carried by concrete (psi)
maximum for VC
maximum for VC at the quarter point

shear at diagonal cracking due to all loads when such
cracking is the result of combined shear and moment (1bs)

¢ times minimum VCI allowed
shear force at diagomnal cracking due to all loads,
when such cracking is the result of excessive

principal stresses in the web (1lbs)

Ve at the quarter point (psi)
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VP - vertical component of the effective prestress force
at section considered (1bs)

VPR - vertical cdmponent of the prestressing force (1lbs)

VPU - shear resisting ability that corresponds to a minimum
amount of web reinforcement (lbs)

VS - shear at the connections of slab and beam (bond stress)

VU ~ shear due to ultimate load and effect of prestressing (1lbs)

VULT ~ ultimate shear (1.5 DL + 1.8 LL) (1bs)

vuQ - Vu at the quarter point (1bs)

VUVPU - ultimate shear minus the shear resisting ability of '
the minimum web reinforcement (1bs)

X - incremental length along beam (ft)

XD - distance from extreme compression fiber to centroid
of the prestressing tendons (in.)

XDD - effective depth at section of maximum moment (in.)

cgs
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AV=0,20
SPANL=12,0%SPANL

HDPT=12.0%HDPT

VU(I)=1.5*%VDL(I)+2.3VMA(I)

1

Q=EFW*TS* (TS*0. S+YTC)

DM=D+TS
X1=({SPANL/2.0)~HDPT)/ (SPANL/1
X2=(SPANL/2.0)+HDPT(/ (SPANL/10
N1=X1+1

N2=X2+1
TTHETA=(ECCL-ENDECC)/ (SPANL/ 2.

DN (1) ~YT+ENDECC

0.0)

.0)+1.0

O-HDPT)

=

DD (1)=DD(1-1)+(SPANL/10.0)*TTHETA

&

Y
X0
No
0 g
50

DD(I)=YT+ECCL

DD(1)=DD(I-1)-(SPANL/10.0)*TTHETA

—

CONTINUE

CTHETA= ( (SPANL/ 2., 0-HDPT) / SQRT ( (ECCL

—ENDECC) **2+(SPANL/2, 0-HDPT) ¥%2)

CTHETA=1,0 ~

CTHETA= ({SPANL/2.0) ~HDPT)/SQRT(ECCL

—~ENDECC) *#24-(SPANL/2 . 0-HDPT) # %2

No

RJ(I)=BMSUM(I)/ (PXCTHETA*DD (1))
YC(1)=0. 06*FPC¥BP*R (1) *DD (1)

VCG(1)=180.*BP*RT (1)*DD(I)

IF

VC(I)>VCG

VC(1)=VCG (1)

STHETA=SQRT (1-CTHETA**2)

VPR(1)=P*STHETA

CONTINUE

—

S{J)=AV*4 ,OXFPYARJ (J)*DD(J}/ (VU(J)
-VPR(J)-VC(I))

5G=0.75%DM

8(3)=sG

$(J)=SG

CONTINUE

S
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IF

YES

AV<0,11

IF
YES

4 . %TS> 24,

S(JI)=4 TS

GO TO 202
e
LE  5(1)=24.0
N |
0.T0 202

1F

S(I>12. §(J)=12.0

CONTINUE

!

AVM=S (J)*0.0025%BP/2.0

NO
YES

S$(J)=8(1)-1.0

]

GO TO 70

VS(I)=(1.5%VDL(1)+2,5%VMA(T)
-VPR(D Y0/ (INA*WTF)

1

QMU=BMSUM(12)
VUQ= (1. 5%VDL(12)+2.5%VMA (12) )-VPR(2)

IF
YES
X1>2,5 | DDQ=DD(1)+(SPANL*, 25) *TTHETA
NO
CTHETA=( (SPANL/2, 0)~HDPT
YE!
/SQRT ({ECCL-ENDECQ) **2+
+(SPANL/2.0-HDPT)**2
NO AJ
NO
IF
XL2.5 ES ol CrHETASI.O
NO
RJQ=QMU/ (P*CTHETA*DDQ)

VCQ=0.06*FPC*BP*RIQ*DDQ

VCGQ=180.0*BP*RIQ*DDQ

YES
VCQmVCEa
NO

SQ=AV*4 . ONFPY®RIQ¥DDQ/ (VUQ-VCQ)

§GQ=0, 75%DM
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IF

AV<0.11 YES

NO

1F

4.%TS>26,0 YES

IF

$Q>4 . *TS 5

5Q=4 . *TS

NO

GO TO 210

IF

$Q224.0 §Q=24.0
6o TO 210
| P
YES 5q=12.0
No
CONTINUE

|

AVMQ=5Q*0.0025%BP/2.0

NO

YES

5Q=$Q-1.0

i

G T 71

CONTINUE

X=0.
XDD=YT+ECCL
AS-ASTRN*ST:RNS
FPCC=P/AREA

HSPAN=SPANL/2.

VULT(I)=1.5%(VDL{I}+VNCDL(1))+1.8%VMA(I)

MUVU(T)=BMSUM(I)/VSUM(I)

E(1)=(ECCL-ENDECC)*X/ (HSPAN-HDPT)

X> (HSPAN-HDPT)

E(I)=ECCL-ENDECC

X> (HSPAN+HDPT)

No

E(I)=(ECCL-ENDECC)*

( (SPANL-X)/ (HSPAN-HDPT))

XD(I)=YT+E(I)+ENDECC

FD (I)=BMBM{I)*YB/1B

+FPE(I)~FD(I))

VP (1)=P*STHETA

FPE(I)=P/AREA+P*YB*E(I1)/1B

MCR(1)=(IB/Y¥B)*((7.5%SQRT(FPC))

X> (HSPAN-HDPT)

X> (HSPAN4HDPT)

VP(1)=0.

VP(1)=P*STHETA

VPU(I)=(AS/80.)*FPS*SQRT(XD(1)/BP}

PRIVPU(T)=0.85%*VPU(I)

VCI (I)=0.6*BP*XD(1)*SQRT(FPC)

+MCR(T) /MUVU(T)-XD(1)/2.+VDL (1)
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VCI(I)=0.0
NO
IPHIVCI (1)=0.85+VC1(I)
CIM(1)~0.85%1. T¥BP*XD
(T)*SQRT(FPC)
XD(I)< (0.B*D) XD(I)=0.8%D

NO

VCW(1)=BPAXD(1)*(3. 5#SQRT(FPC)+0. I*FPCC)
+VP(I)

PHIVCW(1)=0,85%VCH(T)

VUVPU(T)=VULT (I)-PHIVPU(T)

PRIVCH(I}~PHIVCI(L),

PHIVC(I)=PHIVCW(I)

PHIVC(T)=PHIVCI(1)

.——. CONTINUVE

&/

{ X=X+SPANL/10.0

l

CONTINUE

SPANLMSPANL/12.0

HDPT~HDPT/12.0

YES
NO
SHAX=0, 75%D
i
GO TO 301
—
SMAX=24.

ACL(I)=SMAX

GO TO &

ACT=2, *AVA80. *FPY*XDD/ (ASAFPS¥*SQRT (XDD/
BP))

PHIVC(I)-VCIM(I) PHIVC{I)=VCIM(I)

ACT(1)=2.  NAVAQ BS*XDDRFPY/ (VOLT(T)
~BHIVELL))

SMAX=0.75*D

{

GO 10 401

P

SMAX=24,

ACL (1) wSMAX
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Subroutiné: CHANGE

Subroutine CHANGE converts units of deflections, moments,
shears, and ultimate strénd strength from kips and feet to pounds
and inches. This conversion is necessary when a problem is repeated

draping three strands in the web instead of two,

Definition of Terms:

: . th | . .
strand value for bending moment at I inspection point

BMDL (1) -
due to composite dead loads

BMMA(TI) - stored maximum value for bending moment at Ith inspection
point due to railroad loading

BMSUM(I) - stored value for bending moment at Ith inspection point
due to all loads ‘

DEFK1 - deflection at 1/4 span due to slab weight

DEFK2 - deflection at 1/2 span due to slab weight

DEFL12 - deflection at 1/2 span due to diaphragms

DEFL14 - deflection at 1/4 span due to diaphragms

DNCDL1 - deflection at 1/4 span due to noncomposite dead load

DNCDL2 - deflection at 1/2 span due to noncomposite dead load

FPS ~ ultimate strength of prestressing strand
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START

FPS=FPS*1000.
DEFK1=DEFK1%*12,
DEFK2=DEFK2%*12.
DEFL12=DEFL12%12.
DEFL14=DEFL14%12,
DNCDL1=DNCDL1%*12.

DNCDL2=DNCDL.2%12

BMDL (I)=BMDL(I)*12000.
BMMA(I)=BMMA(I)*12000.
BMSUM(I)=BMSUM(I)*12000.
VDL(I)=VDL(I)*1000.

VMA (I)=VMA(I)*1000.

VSUM(I)=VSUM(I)*1000.
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APPENDIX B

FORTRAN IV, Program Listing

The listing that follows is as used by the Bridge Division,

Texas Highway Department
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FORTRAN IV G LEVEL

0001
€002

G003
000s

00GE
0305
2007
[
IWus
2010

aCll
0c12
Q013
0314
d015
001e¢
0017

0012

0019
0d2¢
3621

G922

Q023
0024
0025
0026
0027
0028
0029
00230
0031
0032
0033
0034
0035

C
C

[a¥al

11
2
12

w

-
*s0

FORTRAN IV 6 LEVEL

0036
0037
0038
0039
0040
0041
0042
J043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0050
0057
0058
005y
0000
0061
0062
00w3
0064
0065
[o1e1-1.3
Va7
voes
0y
QuTd
[FR Y
072
oare
QAT
oITE
07
a277
Cors
ca7=

20

w

30

50
60

70
80

[}

4«0

121
122

123
124

41

120
130

140
150

500

18 MAIN DAYE = 70341 22/35/722

REAL 1B,IB81,INANCDLyMNCDL+MS,IBSL

CGMMON/KI/ ASL+¥BSLoINA,YTC,YBC,YTCSL2TSL)YBCSLZBSL,AREAC,ECCL,
LENOMAX, TENINy SPANL BSPAC+BTYPE, TSy EFW ,UWBoUWS,EC+ECSLyESASTRN,
2FPSNCOL+ZTByZBB, YT, AREAyDs1BsZBBCISTRNSyECALoYByZTBCoWTF¢BP,AY
34FPY,LTYPE sKASE¢KODE yRROAD+SFPCyOFACT,DIA

CCMMON/TJUH/ BoWDyCyErA

COMMON/LI/BEAM{11)4AR[11)4YBL1E11), YTLIL1),DLLL1},IBLCLL),WTFL(L]},
1BPRIME({11} 4HH{11)

CCMMON/BNS/ BNSTD .
CGMMON/MM/ROW({ 20} {NROW + SROW( 20) 4 SPACEy IWDROW{20)

COMMON/ELL /BMNO1, BMNO2 sWORDS (40) » SMBOL1,SMBOL2,SPAN1,SPANZ,
1DESCR(1T)

COMMON/CONC/ CNCP(10),CNCDI10)+CCPL10)+CCO{20},SCNCP(10),SCNCDL10}
COMMON/FYB/KGRIDyNSTRNS, ENDECCy IWCH

COMMON/JWM/ VMAL20),VDL{20)yXDIST{15) +DEFK2,0EFL12,DEFK]1,DEFL 14,
1DNCDL2, ONCOLL

DIMENSION CHRCTRI(S5)

OIMENSION ICARD(26)

DIMENSION DIAL{6),SAREAL(6)ySAREAZ(S)

DATA DIAL/Y 3/B*,%3/8 "y*7/16%,y" 1/2%,°1/2 "+'9/15"/

DATA SAREA1/0.085,0.085+0.116,0.154,0.154,0.193/

DATA SAREA2/0.080,0.080+0.109,0.144,0.144/

DATA BLANKA,ABLANK BLANKBBBLANK+BLANKC,CBLANK,BLANKV,VBLANK/" A*,
LYA "0 B'y "B "4" C''C " Vi,tv ¢/

DATA CHRCTR/'HS=2%,4% H=2"4'H =2y H-1%,'H -1'/

CALL INPUTL

CALL REREAD MAIN

READ(5+2,END=333) BTYPE,SPANL,BSPAC,TS,SMBOL1,SMBOL2,RROAD,
1SPAN1,SPAN2,BMNOL,BHNO2,I0PUT

FORMATI2X ¢ A212X1F5.242(2X+F4.2) 12X 9449A142XsF3.0¢4Xs040A192X A%,
1Ale2X,11)
IF{BTYPE.EQ.BLANKALOR,BTYPE.EQ.ABLANK)BTYPE=ABLANK
IF{BTYPE.EQ.BLANKB.OR.BTYPE.EQ.BBLANK) BTYPE=BBLANK
IFIBTYPE.EQ.BLANKC .OR.BTYPE. EQ.CBLANK) BTYPE=CBLANK
IF{BTYPE.EQ.BLANKV.OR.BTYPE.EQ.VBLANK)BTYPE=VBLANK
IF{BTYPE.NE.BNSTDIGO TO 90

READ{Sy3)INTYPE,{ICARD{ 1) ,1=1,26)

FORMAT(12,26A3)

GO 10 {10,20+30440,41),NTYPE

GO TO 90

READ(99,4) IByAREA,D1YBsYT,B4WD,CoErAsH,IW
FORMAT (4XoFB8.292X¢F642 12X+ FS5,2,TI2X9F4,2192X9F4.292X,11)
FORMAT(3X, 101 1X+F5,2))
G0 T0 22
18 MAIN DATE = 70341 . 22735722

READ{9945) DIA FPSyUNBUNS ySFPCyECHECSLIES+EFWNCDL#DFACT
FORMAT (4X e A%  13XsF5.292(2X1F5.2)12KsFb6.2:5{2XsF%.2)42XsF5.3)
FPS=FPS*1000.

FPY = 40000.0

60 10 22

READ(99,6) (CNCP(T),I=1,10)
READ(546) (CNCDI1),41=1,10)

DO 50 1=1,10

IFECNCPLT) «EQ.0.0) GO TO 60
CONTINUE

NCL=1-1

DO 70 I=1.10

IFICNCD{1).EQ.0,0) GO TO 80
CONTINUE

NCD=]-1

IF(NCL.EQ.NCD} GO TO 22
WRITE(6,+8)

FORMAT(T304*ERROR [N CONCENTRATED LODAD INPUT®)
GO TO 500

READ(99,6) (SCNCPUI1,1=1,10)
READ(5,6) {SCNCD(I)sI=1,10}

DO 121 I=1,410

IF{SCNCPIT}.EQ.0.0) GO TO 122
CONTINUE

NSP = -1

0C 123 I=1,10

ITFESCNCO{1}.EQ.0.0) GO TO 124
CONT INUE

NSD = -1

IF(NSP.EQ.NSD} GO TOQ 19
WRITEL648)

GO TO S00
READ{99,6)(CCPITI,I=1,10)
READ(S,0} (CCOLE)  I=1.1 00

DO 120 1=1,10

TFICCPEELLEQ.0.0) GO T 130
CONTINUE

NL=1-1

DO 1 121,10

IFINL.EC.ND) GO TO 19
TF{CCD(1).EQ.0.0) GO TO 150
CONTINUE

ND = I

IF(CCOL1).EQ.0.0 GO TO 19
WRITE{6,48)

READ(S,3,END=333) NTYPE, [CARD

GO T (500,500,500,500¢500) ¢ NTYPE
READ(5424END=333) BTYPE,SPANL,BSPAC,TS4ySMBOL1,5MBOL2,RROAD,
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DATE = 70341 22/35/22
LSPAN1,SPAN2yBMNOL+BMNO2,10PUT

0084 60 7O 12

0085 19 CONTINUE

0086 LTYPE=0

0087 DO 600 IN = 1,6

0088 IF(DIA.EQ.DIAL{IN)} GO TO 601

0089 600 CONTINUE

0090 601 CONTINUE

0091 IF{FPS.EQ.270000.3 GO TO 602

0092 IF {IN.EQ.6) WRITE(6,604)

0093 ASTRN = SAREA2(IN)

0094 GO YO 603

0095 602 ASTRN = SAREAL(IN)

009¢ 603 CONTINUE .

0097 604 FORMAT(LIHL+/////:T25,*THE REQUESTED 9/16 IN 250K STRAND IS NOT*,

1*AVAILABLE"}

0098 GO To 21

0099 90 CALL INDATA

0100 21 CONTINUE

0101 IF(SMBOL1.EQ.CHRCTR{1)) LTYPE = 1

0102 TF{SMBOL1.EQ.CHRCTR{2),0R.SMBOL1.EQ.,CHRCTR(3}) LTYPE = 2
0103 IF{SMBOL1.EQ.CHRCTR(4) .OR.SMBOL1.EQ.CHRCTR(5}) LTYPE = 3
0104 IF (RROAD.NE.0O.0} GO VO 100

0105 GO TO 9

0106 100 CONTINUE

0107 LTYPE = &

0108 9 CONTINUE

0109 IF(SPANL.GT+0.00.AND.SPANL.LE.50.0) KODE = 1
0110 IF(SPANL.GT.50.0.AND.SPANL.LE.90.0) KODE = 2
0111 IF{SPANL.GT.90.0.AND,SPANL.LE.130.) KODE = 3
ali2 IF(SPANL.GT.130..AND.SPANL.LE.170.) KODE = 4
0113 CALL PROPTY

Cll4 CALL HELP

0115 104 CALL PSTRES

0116 IF{10PUT.NE.O) GO TO 102

0117 CALL SHPUT

oLl18 IF(BTYPE.NE.BEAM(9)) GO TO 1

o119

0120 GO TO 103

0121 102 CALL LOPUT

0122 IF(BTYPE.NE.BEAMI(9)) GO TO 1

o123 GO To 103

0124 1 IF{BTYPE.NE.BNSTD) GO TO 11

0125 CALL ZEROD

0126 60 YO 11

0127 103 IF{IW.GE.3) GO TO 1

0128 I = IN ¢+ 1

0129 CALL CHANGE
FORTRAN IV G LEVEL 18 MAIN OATE = 70341 22735722
0130 GO TO 104

0131 333 STOP

o132 END
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00601

0002
0003
0004
00G5
G00%
5007
L0%z%

Q010

0011

0012

0013 4
GOle
Q015
00le
o017
0u138
col9
0020
0021
0022
0023
0024
0025
0026
c027
0028

w

[aXaXa

0025
0030
0031
0032
0033
0034
0035
0036
0037 1
0038
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0039
0040
0041
0042
0043
0044
0045
Q046 3
0ce7
Q048
0049
0050
0051
0052
00s?2
7054
0055
0056
G057

18 PROPTY DATE = 70341 22/35/22

SUBROUTINE PROPTY

REAL IBsIBLl,INA,NCDLMNCDLsMS,IBSL

COMMON/TJH/ B,WO,C+E+A

COMMON/HLEF/ X1¢X2:Y1sY2,4Y12

COMMON/JJJ/ BB{11)4WDD(11),CC{11),EELLD)

COMMON/MMM/ FO,HDPT,P

COMMON/BNS/ BNSTD

COMMON/KI/ ASL,+IBSLyINA,YTC,YBC,YTCSL,y2ZTSL,YBCSL+23SL4AREAC,ECCL,
LENOMAX, TENINy SPANL+BSPAC,BTYPE,TSy EFW JUWB,UWS,ECyECSLsESoASTRN,
2FPS+NCDL+2ZT78+ZBByYTsAREAyDyIB9ZBBCySTRNSECALyYBsZTBCyWTF,8P,AV
3+FPY,LTYPE ,KASE,KODE yRROADySFPC,DFACT,DIA
COMMON/LI/BEAM{11),AR(1L)YBL(11),YTL(11),D1(11),IBLI1L),WTFL(L1L),
1BPRIME(11},HH{11)

IF(BTYPE.EQ.BNSTD) GO TO 1
DO 4 IPNT = 1,11
IF(BTYPE.EQ.BEAMIIPNT)) GO TO 5
CONTINUE

CONTINUE

KASE = [PNT

AREA = AR(IPNT)

YB = YBLUIPNT)

18 = IBL{IPNT)

YT = YTL{IPNT)

D = DILIPNT)

WTF = WTFLUIPNT)
BP=BPRIME( IPNT)}

X1 = BB(IPNT)
X2 = (BB{IPNT) - WDDUIPNT))/2.0
Y1l = CCUIPNT)
Y2 = EE(IPNT)

Y12 = Y1 + Y2
H = HH{IPNT)

DETERMINE EFFECTIVE FLANGE WIDTH

FWl = SPANL/4.

FW2 = BSPAC

FW3 = (12.%TS + WTF )} 7 12.
EFW = FWl

IF(EFW.GT.FW2) EFW = FW2
IF{EFW.GT.FW3) EFW = FW3
EFW = EFW * 12,

GO 10 3

CONTINUE

EFW = EFW * 12,

18 PROPTY DATE = 70341 22735722
Xl =8B
X2 = (B - WD } / 2.0
Yi =¢C
Y2 = E
Yi2 = Y1 + Y2
8P = WO
WTF = A
CONTINUE

ASL = EFW * TS * ECSL / EC
IBSL = ASL*TS*TS/12.

YBC = (ASL*{T7S5/2.4D)+AREA*YB)/(ASL+AREA)

INA = ASL¥(TS/2.+4D)%*2+AREA*YB* 24 ]BSL+IB—(ASL+AREA)*YBCk*2
YTC = D - YBC

288=18/YB

278=[B/YT

27Y8C INA / YTC

Z88C = INA/YBC

YTCSL = D ¢ TS - YBC

ZTSL = INA/YTCSL

AREAC = AREA®ASL

CONTINUE

IF{SPANL.LT.120.) HDPT = 5,

IF(SPANL.GEL120.0.AND.SPANL.LT.140.) HDPT = 6.
IF{SPANL.GE.140.,0.AND.SPANL.LT,.160.) HOPT = T,
IF(SPANL.GE.160.0.AND. SPANL.LT,.180.} HOPT = 8,
RETURN

END
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FORTRAN IV G LEVEL 18 MILLER DATE = 70341 22715722
0001 SUBROUTINE MILLER
C
0002 REAL IB,IB1l,INA,NCDL+MNCOL,MS,18SL
0003 COMMON/HLF/ X19X2:Y1,Y2,Y12Z
0004 COMMON/KIZ ASLyIBSLy+INA,YTC,YBC,YTCSL,y ZTSL,YBCSL,2Z3SLsAREAC,ECCL,y
LENDMAX, TENIN, SPANL yBSPAC+BTYPE, TS, EFW yUWB,UWS+EC,ECSL+ES,ASTRN,
2FPSyNCOL,ZTB,ZBBsYT1AREA,D+IB+ZBBCsSTRNS,ECALIYB,ZTBCoWTF,BP,AV
34FPY LTYPE+KASE +KODE +RROADSFPCH,DFACT,,DIA
0008 COMMON/MM/ROW(20) yNROW, SROW(20) 4 SPACE, I, OROW(20)
0006 COMMON/LI/BEAM{11},AR{11),YB1{11},YT1(11),D1(1L},IBLC1L],WTFI(1}),
1BPRIME{112,HH(11}
C SPACE - DISTANCE BETWEEN STRANDS
C
C
0007 THETA = ATAN{Y2/X2)
0003 CL = X1/2.0
0009 X3 = 2.0 / SIN{THETA}
0010 X4 = Y1 / TAN(THETA)
0011 X5 = X4 - X3 + 2.0
0012 Y3 = X5 * TANITHETA}
Q013 Y4 = X2 * TANITHETA}
0014 Y34 = Y3 + Y4
0015 SPACE = 2.0
00le HSPACE = SPACE/2.0
0017 FL = X1 - 2.0% X2
0018 FLCL = FL/2.0
o019 IF{STRNS.LE.0.0) GO TO 999
0020 DIST = CL + X4 — X3 - X5
0021 NROW = O
0022 NSTRNS = STRNS/2.0
0023 IF{IW.EQ.2) GO TO 11
0024 A = DIST
0025 NS = STRNS
0026 k=1
0027 NS=NS-1
0028 21 A=A-SPACE
o029 IF{A.LT.-0.001.0R.NS.LT.2} GO TO 22
0030 K=K+2
0031 NS = NS -~ 2
0032 GO 1O 21
Q033 22 IF{A.LT.-0.001) GO TG 23
0034 K=K+NS
0035 NS=0
0036 23 NROW=NROW+1
co37 ROW{NROW) =K
Q038 IFINS.EQ.O)GO YO 99
0039 H=SPACE
0040 24 H=H+SPACE
FORTRAN IV G LEVEL 18 MILLER DATE = 70341 22735722
0041 IF(NS.LE.O} GO TO 99
0042 IF{H.GT.Y3) GO TO 25
0043 IFINS.LT.K) GO TO 33
0044 NROW=NROW+1
0045 ROW{NROW) =K
0046 N§=NS-K
0047 GO T0 24
0048 25 IFINS.LE.O) GO TO 99
0049 IF{H,6T.Y34) GO TO 29
0050 DIST = CL — 2.0 7/ SIN(THEYTA)
0051 A = DIST
0052 K=1
0053 NS = NS - 1
0054 26 A=A-SPACE
0055 IF(A.LT.-0.001.0R.NS.LT.2) GO TQ 27
0056 K=K+2
0057 NS=NS~2
0058 GO TO 26
0059 27 1F(A.LT.-0.001) GO TO 28
0060 IF(NS.EQ.1) GO TOD 28
0061 K=K+N$
0062 NS=0
0063 28 NROW=NROW+1
Q06 ROW{NROW) =K
QooLs {FINS.LE.O) GG YO 99
0066 €L = €L -~ 2.0 / TAN(THETA)
0067 ol TO 24
(LR 29 A=FLCL
069 K=l
o070 30 A=A-SPACE
00Tl 1F(A.LTL2.0.0RNS.LT.2) GO TO 31
Q007 NS=NS-2
0073 K=K+l
0074 GO 10 30
0075 31 IF(A.LT.2.0) GO TO 32
0076 K=K+NS
0077 NS=0
0078 32 NROW=NROW+1
0oTY ROW{NROW) =K
0030 IF(NS.LE.O) GO TQ 99
0081 IF{NS.LT.K} GO TO 29
0082 NS=NS—K
0083 G0 TO 32
003« 33 IF(NS.EQ.4) GO TO 34
0035 IF{NS.EQ.6) GO TO 34
0C8o IF{NS.EQ.8) GO TO 34
coa7 IF{NS.EQ.10} GO TO 34
0088 NROW = NROW + 1
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0089 ROW(NROW) = NS

0090 GO TO 99

0091 34 K = NS - 1

5092 NROW = NROW + 1

C093 ROWINRONW) = K

0094 NS = NS - K

5095 GO YO 24

GU9s 11 A = DIST + HSPACE

56397 K =0

c092 H = SPACE

¢09¢9 1 A = A~SPACE

0100 IF{A.LT.~0.001.0R.NSTRNS.,LE.C) GO TO 2
¢101 K = K+1

0192 NSTRNS = NSTRNS - 1

o103 GO TO 1

9104 2 LPW = 2 % K

0105 NROW = NROW + 1

0106 ROW{NROW} = LPW

o107 IF(ROW{NROW}.LE.O.0) NROW = NROW - 1
0108 . IF(NSTRNS.LE.O) GO TO 99
0109 3 H = H + SPACE

0110 IF({H.GT.Y3) GO TO 4

oLll IFINSTRNS.LT.K} GO TO 11
0112 NROW = NROW + 1

0113 ROWINROW) = LPW

olié NSTRNS = NSTRNS =K

o1l1¢ GO TO 3

o116 4 CONTINUE D
o117 IF(NSTRNS.LE.O) GO TO 99
oL18 IF(H.GT.Y34) GO TO 7

0119 DIST = CL - 2.0 / SINITHETA)
0120 A = DIST + HSPACE

0121 K =0

0122 5 A = A-SPACE

0123 IF(A.LT.~0.001.0R.NSTRNS.LE.O) GO TO 6
0124 K = K+l

o125 NSTRNS = NSTRNS - 1

0126 GO 710 5

0127 6 LPW = 2 * K

0128 NROW = NROW + 1

0129 ROW(NROW) = LPW

0130 IF(NSTRNS.LE.O)} GO TO 99
0131 CL = CL - 2.0 /7 TANITHETA)
0132 GO TO 3

0133 7 A = FLCL+HSPACE

0134 K =0

0135 8 A = A-SPACE

0136 IF

(ALT.2.0.0R.NSTRNS.LE.O) GO TO 9
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0137 NSTRNS = NSTRNS - 1

0138 K=K+l

0139 GO TO 8

0140 9 LPW = 2 * K

016l NROW = NROW + 1

0142 12 CONTINUE

0143 . ROW(NROW) = LPW

Ol4s IF{NSTRNS.LE.O) GO TO 99
0145 IF(NSTRNS.LT.K) GO TO 7
0146 NSTRNS = NSTRNS - K

G147 NROW = NROW + 1

0148 GO f0 12

0149 99 CONTINUE

6150 SUMSTR = 0

0151 SUMMST = 0

o152 SuMSL = 0

0153 DO 13 JR = 1,NROW

0154 SUMMST = ROW(JR) * (2.0 ¢ ({JR - 1) *SPACE)) + SUMMST
5158 13 SUMSTR = ROW(JR} ¢ SUMSTR
2186 ECAL= SUMMST / SUMSTR
157 soe CONTINUE

AR RETURN

Gl 8e END
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0001
0002z
0003
0004
0005

0006

0007

0008
000¢%
0010
0011
0012
0013
001le
0015
00le
0017

oole

0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0026
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039

oo

)

FORTRAN IV G LEVEL

0040
0041
0042
0043
0044
0045
00406
0067
0048
00635
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
3067
(13,5
0069
coro
[VIVE R}
[VIVE o

Jo73
007«
0075
Q07
0077
00738
0079
0020

[a¥a¥akaXaTa¥al

50

S5
56

30
il

18 HELP CATE = 70341 227135722

SUBROUUTINE HELP

COMMON/CONC/ CNCP{10),CNCD{10},CCP{10),CCDIL0O}+SCNCP{10},SCNCII10}

COMMON/MMM/ FO,HDPT,P

CCMMON/BNS/ BNSTD

CCMMON/LLT/ BMMA(20) +BMDL (20),BMSUM(20),BMBM{20},BMNCDL [20),VSUM({2
101 .BMSLL20)

COMMON/KI/Z ASL+IBSL+INA,YTC,YBC,YTCSL,ZTSL,YBCSL+ZBSLsAREAC,ECCL,
TENDMAXy TENIN,SPANL yBSPAC,BTYPE+TS, EFW yUWBUWS;EC+ECSL,ES,ASTRN,
2FPSyNCDLZTByZBB,YT(AREA,DyIBs2ZBBL,STRNS+ECALsYByZTBCWTF,BP,AV
3+FPY,LTYPE,KASE,KODE yRROAD+SFPC,DFACT,DIA

COMMON/JWM/ VMA{20),VDL{20),XDIST(15) ,DEFK2,DEFL12+0EFK]1,DEFLL4,
1DONCDL2Z,ONCDLL

CGMMON/KAP/ WsWCP

COMMON/MSC/ VNCDL(15)

REAL NCDL+IB,INA

OIMENSEGON vOouLill)

DIMENSION CAY(11),FACTOR{11),VCAYE11),SUBTNDI{1L)}

DIMENSION CONST{2,41, POINT {4}

DIMENSION VMMI15),BMM{15) ,BMMS(15),VMMS{15)

DATA VMM, BMM,BMMS , VMMS/60%0.0/

DATA CONST/1.432242.0833,2.51744+3.549493.5156415.4598,3.9333,6.300/

DATA VCAY/0.9445,1.166751.3889,2.0009242223,2.4445,2.6668,2.8890,2
1.0000+2.4446,2.8890/

DATA SUBTND/0.665640.6916910,7641940.6005+04635440.7344,0.7696,0.8
105740.9622,1.1381,0.9631/

NCDL = NCDL¥*1000.
IF(SPANL.EQ.0.0} GO TO tO1
TSPAN = SPANL * 0.1

D0 5 1 = 1,11

XDISTII) = (I — 1) * TSPaN
XDIST(12) = SPANL * Q.25
XDIST{13) = SPANL * 0.75
XDIST{14) = SPANL / 2.0 - HOPT
XDEST(15) = SPANL / 2.0 + HDPT
OEFL14 = 0.0
DEFL12 = 0.0
WCP = 0.0
TS = T5/712.
ECI = EC * I8 * 10. **6
ECSI = EC*INA*10.0%k6
WS = UNS * TS * BSPAC
W8 = UWB * AREA / 144.0
W= WS + W8
WNCDL = NCDL/12.0
BMREAC = 0.5*%WB*SPANL
RNCDL = 0.5#NCOL*SPANL
18 HELP DATE = 70341 22/35/22

SPANN = SPANL * 12.0

Wl = WS/12.

DEFK2 = 5.0% WI* SPANN *% 4/{ 384.0%ECI)
DEFKL = 57.0% WI* SPANN *% 4/({6144.0%ECI)
DNCDLL = 57.0%WNCDL*SPANN**4/(6144.0%ECST)
ONCDL2 = S5.0*WNCDL*SPANN#¥4/{384,0%ECSI)
IF(BTYPE.EQ.BNSTD) GO YO 50

VOL{KASE) =VCAY(KASE)} * (BSPAC - SUBTND(KASE))
CP= VOL{KASE} * UWB

REACTN = 0.5%{KODE *CP + W * SPANL)

CONST1 =CP * SPANN *¥ 3 / (ECI * 100.0)

wCP = (KODEX*CP)/SPANL

DEFL14 = CONST(1,KODE)*CONST1

DEFL12 = CONST(2,KODE)*CONST1

G0 70 51

00 55 1 = 1,10

IF{CNCP(I}.EQ.0.0) GO YO 56

CNCP(I) = CNCP(1} * 1000.

CONTINUE

X12 = SPANN * 0.5

X14 = SPANN * 0.25

Xxl22 = X12 * x12

X142 = Xl4 * Xl&

ECSI6 = 6.0%ECSI

ECI6 = 6. % ECI

X12L = XI2 *= SPANN

X14L = X14 * SPANN

00 30 N = 1.10

NN = N

[F(CNCDIN).LE.D.0)} GO TO 31

CONTINUE

N2 = NN/D?

N22 = N2 ¢ 2

X - DISTANCE FROM LFFT REACTION TO INSPECTION POINT
X14 = QUARTER POINTY

X12 = HALF POINT

X142 = DISTANCE TO QUARTER POINT SQUARED
X122 = DISTANCE TO HALF POINT SQUARED
CNCPIN} = WEIGHT OF CONCENTRATED DEADLOAD N
CNCDIN) = DISTANCE FROM LEFT REACTION TO THE NTH DEADLDAD
IFIN2.LE.O) GO TO 35

DO 34 N = 1,N2

POL = CNCPIN)
f12 = PDL * X12
Pla = PDL * X14

OX = CNCO{N) *12,
POX = PDL * DX
Dx2 = DX * DX
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0041
0082
0083
008s
0085
0056
0087
0068
6o89
0050

[aXal

33
34
35

36

3

~

80
81

FORTRAN IV G LEVEL

al27
G124
0129
0130
u13l
0132
0133
0134
0135
ul3eé
0137
0138
0139
0140
Olel
0142
0143
qles
0l1e5
0l46
0147
0l48B
0149
o150
0151
0152
0153
3154
0155
0156
0157
0158
0159
Gle0
vlél
0l6z
G163
Oles
0165
Jleée
0le?
oles
Cle¢
S17¢
G171
172
0173
0174

5

40

-

18 HELP CATE = 70341 22/35/22
IF (DX.GT.X14) GO TO 33

DEFL14 = DEFL14 + PDX % (3,0%{X14L-X142)-DXx2)/ECI6

GO TO 34

DEFL14 = DEFL14 + P14 * (3.0%{SPANN®DX-DX2) - X142}/€CI6
DEFL12 = DEFL1Z ¢ P12 * (3.0%X12L-X122-DX2)/ECI6
IF{NN.EQ.N22) GO 70 36

PNN1 = CNCPIN2+1)

DEFL14 = DEFL14 + PNN1¥X14*(3.0%SPANN®#2-4.%X142}/148.%£CT)
DEFL12 = DEFL12Z + PNNL*SPANN*%3/{48.%ECI}

CONTINUE

SUMW = 0O,

DO 37 1 = 14NN

SUMW = SUMW ¢ CNCPI(I)

REACTN = {SUMNW + W * SPANL ) * 0.5

00 39 [ = 1,15

X = XDIST(I)

VM = W * X

BM = 0.5 * W * XX

D0 38 L = 14NN

TF(CNCDIL).GELX) GO T2 87

VM = VM + CNCP(L)

BM = BM + CNCPIL} * (X-CNCOIL))

BMM(I) = ABS(REACTYN*X-BM) * 12,

VMM(I) = ABS{REACTN-VM)

CONTEINUE

SDEFl2 = O

SDEF14 = 0

SCNCPIN) = WEIGHT OF STATIC CONC DEADLCAD N

SCNCDIN} = DISTANCE FROM LEFT REACTION TO THE NTH LIJAD

IF(SCNCP(1}.EQ.0) GO TO 86

DO 80 N = 1,10

NN = N

IF{SCNCP(N).LE.0.0} GO TQ 81
CUNTINUE

SUMW = 0

SUMNC = 0

DO 82 I = 14NN

SUMW = SUMW + SCNCPLI)

SUMWC = SUMWC + SCNCP{I) * SCNCDII)
CBAR = SUMWC / SUMW

REACTL = (1.0 - CBAR/SPANL) * SUMA
00 85 1 = 1,15

X = xXDIST(I}

BM = 0
VM = 0
00 83 M = 1+NN
IF(X.LE.SCNCDO(M)) GO TO 84
VM = VM « SCNCDIM)

18 HEL?

DATE = 70341 22/35/22
BM = SCNCP(M) * (X-SCNCI({M)} + BM
VMMS(]) = REACTL - VM
BMMS{1j= REACT] * X - BM
CONTINUE
00 40 I 1,11

BMMS{I) = AMAXI(BMMS(I),BMMS(12-1)]
VMMSII) = AMAXL{VMMS(I},VMMS(12-1})

BMM{ I} = AMAXL{BMM(I},BMM(12-1})
VMMIT) = AMAX1(VMMUI),VvMM{12-1})}
BMM(12} = AMAX1{BMM(12),8MM(13))}
BMM{13} = BMM{12)

BMM(14) = AMAX1(BMM(14),BMM{15))
BMM{15) = BMM(14)

VMM{ 12} = AMAXL(VMM{12),VMM(13})
VMM{13) = VMM(12}

VMME14) = AMAX1IVMM(14),VHM(15))
VMMI15) = VMM(14)

VMMS(12) = AMAXL{VMMS(12),VMMS(13))
BMMS(12) = AMAX1(BMMS{12),BMMS(13}}
VMMS{14) = AMAX1(VMMS(14),VMMS(15))
BMMS{14) = AMAX1(BMMS(14),BMMS(15))
BMMS(15) = BMMS(14)

VMMS{15) = VMMS{14)

BMMS(13) = BMMS(12)

VMMS(13} = VMMS(12)

SLREAC = 0.5 * (WS + WCP ) * SPANL
KK = 0

N1 1

N2 6

N3 =1

DO 15 I = N1yN2,N3

X = XDISTLD)

VDOL{E) = REACTN —~{ W + WCO ) * X
IF(BTYPE.EQ.BNSTD) VOLII) = VMMII)
VNCDL{I) = RNCOL — NCDL*X

BMDL(I) = (REACTN —~ {W + WCP}®X/2,)%X%12,
IF{BTYPE.EQ.BNSTD) BMDL(I) = BMM({I)
BMBM{1) = {BMREAC-WB*X/2.)*X*12.

BMSL{I) = (SLREAC —(WS +WCP ) * X/2.) # X * 2.
BMNCDL(I) = (RNCDL - NCDL#*X/2.)%X*32.
CONTINUE

If (KK.GT.0) GO TQ 17

KK+1

15
2

GO 10 3
CONTINUE

z
=
[Tl
-
~
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o175
0176
0177
0178
0179
0180
o181
0182
0183
0184
0185
o186
0187
0188
0l89
0190
0191
0192
0193
0194
0195
0196
0197
0198

16

21

23

18 HELP DATE = 70341
DO 16 1 =7;11
BMDL(I) = BMDL(12-1)
BMBM(I) = BMBM(12-1)
BMSL(I} = BMSL(12-I}

VNCDL(I) = VNCOL{12-1)

BMNCDL{I} = BMNCOL(12-1)

vOL(I) = VOL{12-1)

CALL TYPELD

DD 21 1 =1,11

VSUM(TI) = VMA(I) + VDL{I) +VNCDL(I) + VMMS(I)
BMSUM{I) = BMOL(I) + BMMA(1) + BMNCOL(I) ¢ BMNS(I)
CONTINUE

DO 23 I = 1241542

VSUM(I) = VMA(I)} + VDL(I) + VNCDL(I} + VMMSILD)
BMSUM(I) = BMOL(I} + BMMA(I) + BMNCDL(I) + BMMS(I)
CONTINUE

VSUM({13) = VSUM(12)

VSUM(15) VSuM(14)
BMSUM(13) = BMSUML12)
BMSUM{15) = BMSUM(14)
CONTINUE

TS = TS * 12.0
RETURN

END
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0001
0002
0003

0004
0005

0000
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
a0l8
0019
0020
0021
0022
0023
0024
0025
G026
0027

1

2

18
SUBROUTINE ZEROD

ZERO DATE = 70341 22735722

COMMCN/CONC/ CNCPU10) +CNCD(10)4CCP(10)4CCO110)4SCNCPI10)4SCNCI(10)
COMMON/LLI/ BMMA{20)+BMDL{20),BMSUM{20),BMBM(20)BMNCDL{20),VSUM(?2

10),8MSL(20)

CCMMON/JWM/ VMAL20) 4VDL(20),XDIST(15),DEFK2,DEFL124DEFK],DEFL14,

1DNCDL2,DNCOLL

COMMON/MSC/ VNCDLI15)
THIS ROUTINE INITIALIZES ARRAYS

DO 1 I
ccPin)
centn
CNCP(I) .
CNCDIL ) .
SCNCPII) = 0
SCNCD(I) = O

2

1,10

[ ]
(=N =1
.
(=]

#n
Qo

CONTINUE
D021 =1
VSUMLI) =
VMALT)
voL(n)
BMOL(I) =
BMMA(I) =
BMNCOL(I)
BMSUM(I) = 0
CONTINUE

DO 3 1 = 1,15
VNCDL(I) = 0.0
CONTINUE
RETURN

END
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0001

0002
0003
0004
0095
0006

Uo7

0008
00909
0010

0011
0012
0013
00ls

0015

0016

0017
Qo018
0019
0020
0021
0022
0023
0024
0025
0026
0027
Qo028
0029
0030
0031
0032
0033
0034
0035
0036
00137

18 SHEAR DATE = 70224 00/55/25
SUBROUTINE SHEAP({FPC)

REAL MU{20),VUl20), MCR (201 ,4uVUL 20)

REAL 1B,0814INA,NCOL s MNCOL,MS, IBSL

COMMON/FYB/KGRID NSTRNS,ENDECC, I WCH

COMMNN/ELL/ IBMNC,WORDS{40},XD1,XD2, DESCR{1LT)

COMMON/KT/ ASL,IBSL,INA,YTC,¥BCoYTCSLyZTSL,YBCSL,ZBSL AP EAC, FCCL,

1ENOMAX, TENINySPANL¢BSPACsRTYPE, TSy EFW sUWB,UWS,ECoECSLES,)ASTRN,
2FPSyNCDL ¢ 2TB+2BR YT, AREA D IB,ZBBC o STRNS,ECAL,YB,2TRC,WTF,BP,AV
3,FPY,LTYPE,KASE,KODE+RRNAD, SFPC,DFACT,DIA

COMMON/JWM/ VMA{20),VOL(20) 4XDISTI15},0FFK2,DEFL12,DEFK],DEFLL4,

1DNCDLZ,0NCDLY

COMMON/MMM/ FO,HEPT, P
COMMON/IBM/ ACTI(15),VS(20)
COMMON/LLE/ BMMA({20),B8MOL{20)+BMSUM(20}+BMBM{20) ¢BMNCDLI(20),VSUM(2

101,BMSL(20)

[aXaNal

996

88

FORTRAN IV G LEVEL

0038
0039

0040
00«1
0us2
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
00%4
Q0055
0056
0057
cos5%
0059
0050
0061
0062
0063
0054
0065
0066
0067
0068
0049
0070
00T

(VR )
(VR A]
0074
0075

0076
oore
0C7s

99

101

201
200
202
70
1200

1201
264

[aNa¥aNal

COMMCN/JRR/S115),SQ

COMMON/MSC/ VNCODL(15)

OIMFNS [ON VCIL15)4VCG(15) RU(L5)+DD(15),VPR{LS),,VULT(15}
DIMENSION E(20).,XD{20),FPE(20),F0(20),VP(20),VPU(20),VUVYPU(20),PHI
1vC (20}, PHIVPUL20),VCI{20},PHIVCI(20},VCIM(20),VCH({20),PHIVCW{20])
DATA MUVUGE XD FPE(FO,MCR VP, VPU,PHIVPUVC I, PHIVCI,VCIM,VCW,
1PHIVCW  VUVPUPHIVC,,VULT/335%0,.0/

DATA VCoVCGsRJ4GO4VPR,VU/9540,0/

AV = 0.20

SPANL=12,0%SPANL

HOPT=12.0%HNPT

D0 99& I = 1,11

VU{T}=1.5%VDL(1)42.5%VMA(T)

CONTINUE

Q = EFWsTS®(TS#0,5 + YTC)

OM=D+TS

X1=({SPANL/2.0)-HCPT)/{SPANL/10,0}

X2={{SPANL/2.0)+HDPY)/{SPANL/10.3+1.0

N1=X1+¢1

N2=X2+1
TYHETA={ECCL-ENDECC)/{SPANL/2.0-HDPT)

0D(1)=YT+ENDECC

DO 88 i=2,11

IF(T.LELNDIOD(E)=DC(I-1)+(SPANL/10.}*TTHETA

IF(L.GTNI AND T LT.N2}IODUTI=YT+ECCL

IF(1.GE.N2)DC{T}=00{1-1)-(SPANL/10.0)*TTHFTA

CONTINUE

DO 99 I=1,11

IF(L.LELNL) CTHETA=((SPANL/2,0)~-HOPT)/SQRT({ECCL-ENDECC)*%2+(SPANL

18 SHEAR DATE = 70224 00755725

1/2.0-HOPT)*%2)
IF{I.GT.NL.AND.[.LTuN2) CTHETA=1.0
IFUI.GE.N2) CTHETA=(({SPANL/2.,0)~HOPT)/SQART({ECCL~ENDECCI**2+{SPANL
1/2.0-HOPT 1 %#2}

RICT I=BMSUM{ I/ (PRCTHETAXDD(I))
VCLI)=0. 06%FPCxBP*RI ([) #DD( 1)
VCGUINI=180.,%BP %P J{1)%DODL ]}

TFAVCLI) LGT.VCGLTMIVCLI)=VCGLTD
STHETA=SQRT{1-CTHETA®%2}
VPR{1)=P*STHETA

CONTINUE

00 101 J=1,11

SUII=AVH4 O%FPYXRI(JI*DOLJI) ZIVULI) -VPRIII=-VCLIIY
SG=0.75%DM

IF(S{J)}.GT.SG) StJ) = SG

IF(VULJ) LLEL(VPREIIHVCIII) ) SLJ) = SG
CONT INUE

DO 244 J=1,11

{FlAY +LEL0.11)60 TO 200
IF{4,%75,6G7,.26,0)G0 TO 201
IFUS(J)oGTaaa%xTSISIUI=64,*TS

GO TO 202

IF{51J).67424.015(J)=24.0

GO TO 202

IF(S{J}.GT.12.) SCJ)=12.0

CONT INUE

AVM=S(J) *0.0025%BP/2.0

IF{AV «LT.AVMIGO TO 1200

G0 10 1201

Styr=siJi-1.0

G0 1o 70

CONTINUE.

CONT INUE

00 500 I=1,11
VSLII=(1e5%VOL(1)42,5«VMA({T I-VPR{T}I*Q/(INA®NTF)
CONTINUE

SQ-SPACING AT THE QUARTER PGINTS

TO CALCULATE SPACING AT QUARTER POINT

QMU=RMSUM(12)
VUQe{1.58VDL(12) ¢2,5¢VMA(12))~VPRI(2)
IFIX146To2.5)0D08DO(1) ¢ SPANL®, 25} ®TTHETA

IF{X1,6T+2.5) CTHEYA={{SPANL/2,0)~HOPT}/SQRY{(ECCL- ENDECCI*‘Z'(SPA
INL/2.0«HDPT )42}
IF{X1.LE.2.5)0DQ=YT+ECCL
IF(X1.LE<2.5)CTHETA=1,0
RJQ=QMU/ (P*CTHETA®NDU)
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0079 VCQ=0.06*FPC*BP*RIQ*DDQ

0080 VCGQ=180.0*BP*RJIG*DDQ

0081 IFIVCQ.GT.VCGQIVCQ=VCGQ

0082 SQ  =AV *4 ,0*FPYSRIQ*DDQ/ (VUQ-VCQ)

0083 SGQ=0, 75¢DM

0084 IF(SO «GT.56Q)SQ  =SGQ -

0085 IF(AV SLE.0.11)G0 TO 208

0086 IF (4 .#TS.6T.24,0)GC TO 209

0087 1F(SQ oGTe4e®*TSISQ  =4.5TS

0088 GO TO 210

0089 209 IF(SQ oGTe24,015Q =24.0

0090 GO YO 210

0091 208 IF(SQ «6T.12.0)5Q =12,0

0092 210 CONTINUE

0093 71 AVMQ=SQ  *0.0025%BP/2,0

0094 IF (AV «LT.AVMQIGO TO 1202

0095 GO TO 1203

0096 1202 SQ@ =SQ -1.0

0097 GO TO 71

0098 1203  CONTINUE

0099 X=0.

0100 XDO=YT+ECCL

0101 AS = ASTRN * STRNS

0102 FPCC = P/AREA

0103 HSPAN = SPANL/2.

0104 D05 1 = 1,11

0105 VULTII) = 1.5%(VOL(I) + VNCOLUI) } + 1l.8%VMA(I)
0106 MUVULE) = BMSUM(TE}/VSUM(T)

o107 E(1) = (ECCL—ENDECC)*X/{HSPAN-HDPT)

o108 IF{XeGT4 (HSPAN-HDPT)) E(I) = ECCL-ENDECC

0109 [F{X.GTs (HSPAN#HCPT)) E(1) = (ECCL~ENDECC)*({ (SPANL=X)/ (HSPAN-HDPT

1)

0110 XO(I) = YT + E(I) + ENDECC

0111 FPE({I} = P/AREA ¢ P * VB = E(1)}/18

0112 FD(]) = BMBM(I) * YB/IB

o113 MCR(I) = (IB/YB) * {(T7.5 * SQRTIFPC)) + FPE(]) =~ FO(I))
Ooll4 VPLI) = P % STHETA

0115 IF{ X 6T+ (HSPAN - HDPT)) VP{I}) = O.

olle IF(X.GT. (HSPAN+HDPT) ) VP(I) = P#STHETA

0117 VPU(I}=({AS/80, ) *FPS*SQRT(XD(I)/BP)

0oi18 PHIVPULI) = 0.85 * VPU(I)

0119 VCILI) = 0.6 *BP & XD({I) * SQRY(FPC) + MCRIID/Z(MUVU(L) - XD(1)/2.

1) + voL(n

0120 IF(X +EQe 0.0) VCI(I) = 0.0

0121 PHIVCI(I) = 0.85 & VCI(I)

0122 VCIMII) = 0.85 * 1.7 # BP * XD(I) * SQRT(FPC)
0123 IF(XD(I) LY. (0.8%D)) XD(I} = 0.8%D

0124 VCW(I} = BP * XOUI) * (3.5 * SQRT(FPC) ¢ 0.3 &« FPCC) + VPLI)
FNRTRAN IV G LEVEL 18 SHEAR DATE = 70224 00755725 PAGE 0004
2125 PHIVCWII) = 0.85 * VCW(I)

0126 VUVPU(T) = VULT(I) ~ PHIVPU(I)

0127 TF(PHIVCWII) = PHIVCILI)) 646,47
- 0128 6 PHIVCLIY = PHIVCW(I)

0129 GO T0 8

0130 7 PHIVCUI) = PHIVCI(I)

o131 8 CONTINUE

0132 IFC(PHIVC(T) ~ VCIMUEIIGLEL0.0) PHIVCET)=VCINLD)
0133 IF(PHIVCI1).GT.VUVPULI)) GO TO 11

0134 ACI(I) = 2, * AV * 0.85 *XDD * FPY/(VULT(I) ~ PHIVC(I))
0135 [F(0.75 * D +GT. 244} GO YO 300

0136 SMAX = 0.75 * D

0137 GO 10 301

0138 300 SMAX = 24,

0139 301 IF(ACILI) +LT. SMAX) GO TO 14

0140 ACIC(D) = SMAX

0lsl 14 CONTINUE

0142 GO TO 4

0143 11 CONTINUE

0144 ACItD) = 2.%AV  #80.%FPYSXDD /{AS®FPS*SQRY(XDD /BP)}
0145 IF{0.75 * D +GT. 24.) GO TO 400

0146 SMAX =0.75 # D

0147 GO TO 401

0148 400 SMAX = 24,

0149 401 IF(ACI(IY L T. SMAX) G3J TQ 18

0150 ACI(T) = SMAX

0151 18 CONTINUE

0152 4 X = X ¢ SPANL/10.

0153 5 CONTINUE

0154 SPANL=SPANL/12.0

0155 HOPT=HDPT/12.0

0156 RE TURN

0157 END
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18 ECCEND DATE = 70341
SUBROUTINE ECCEND

22/35/22

COMMONZKI/ ASLoIBSLyINA¢YTC,YBCsYTCSLyZTSL,YBCSL,ZBSL¢AREAC,ECCL,
LENDMAXy TENIN SPANL¢BSPAC yBTYPE, TSy EFW sUWB,UNWS, ECsECSL,ESyASTRN,
2FPSyNCOL+2ZTB+LBBy YTy AREA,D,1B+ZBBCoSTRNS4ECALyYByZTBCyNTF,BP, AV

34FPY+LTYPE,KASE+KODE yRROAD,SFPC,DFACT,0IA
COMMON/MM/ROW{20) yNROW s SROW(20) + SPACEy IN+DROW(20)
COMMON/FYB /KGRID¢ NSTRNS y ENDECC 4 IWCH

IWCH = 1

KS = 0

WBK = 2.

IF(IW.EQ.3) WBK = 3.0
TS = 0.0

DO 1 JR = 14NROW
SROWIJR) = ROW{JR) - wWBK
IF(SROW(JR).LE.0.0) GO TO 12
DROW{JR) = WBK

GO 7O 11

DROW(JR) = ROW{JR)
SROW{JR) = 0.0

TDS = TDS + DROW(JR)
CONTINUE

X = 0.

SUMD1 0.

SUMD2 O.

SUMDW1 =0.

SUMDW2 = 0.

00 2 I = 1,NRDOW

X = X + SPACE

SUMD1 = SUMD1l + SROWII)
SUMDWL = SUMDW1 + SROW{I)*X
SUMDZ = SUMD2 + DROW(I)

SUMDW2 = SUMDW2 + DROW(I)*X
XBAR1l = SUMDNW1/SUMD1
XBARZ = SUMDWZ2/SUMD2

XBAR22 = XBAR2

CGT = (SUMDWL + SUMD2*XBAR22)/STRNS
CGTLMT = YB —ENDMAX
IF(CGT.GE.CGTLMT) GO TO 4

XBAR22 = XBAR22 + SPACE

KS = KS + 1

X1 = (NROW + KS ) * 2
IF(X1.GE.{D-2.)) GO YO 5

G0 T0 3

IWCH = 2

18 ECCEND DATE = 70341

CONTINUE

NSTRNS ='TDS
KGRID = X1

ENDECC = YB - CGT
RETURN

ENO

128

22735722

PAGE 0001

PAGE 0002



Iv G LEVEL 18 Lapyy DATE = 70341 22735722 .

FORTRAN

0001 SUBROUTINE LOPUT

6302 REAL IB+IB1,INASNCOL,MNCDL,MS, 1BSL

0003 CUMMON/1C/ MSTATE

0004 COMMON/IBM/ ACE{15),V5(20)

0005 CCMMON/JwWM/ YMA(20),VDL(20)+XDIST(15) 4DEFK2,DEFL12,DEFK1,DEFL 14,
1DONCDL 2+ DNCDLL

000¢ COMMON/ELL/BMNOL,BMND2 +WORDS (40}, SMBOL1,SMBOL2+SPANLySPANZ,
1DESCR(1T7)

0007 CCHMON/LOC/PLMAX,CMAXsACR,BCRyASHyBSH

00018 COMMON/KI/ ASL,IBSL,INA,YTC,YBC,YTCSL,2ZTSL,YBCSLZBSL AREAC,ECLL,y
LENDMAX, TENIN,SPANL 4BSPAC,BTYPE,TSs EFW sUWB,UWS,ECsECSLoESsASTRN,
ZFPS'NCDL'ZTByZBB'YTVAREA.D'IB'ZBBC'STRNS.ECAL,VB;ZTBC'NTF'BP.AV
34FPY+LTYPE sKASE+KODE,RROAD,SFPC,DFACT,DIA

G009 COMMON/MMPM/ FO,HDPT,P

0010 COMMIN/MM/ROWT20) 4NROW,SROW(20) o SPACE, TW,DROW{20)

001t COMMON/ILL/ REQULT,ULTMOM,FPC+FPCI,ASTATE

0012 COMMON/LLI/ BMMA(20) BMDL(ZO).BMSUH!ZO):BMGM(ZO)vBHNCDL(ZO).VSUM(Z
10)4BMSL{20)

0013 COMMON/ JDF/ FTLL(20),FBLLI20),FTSL{20)FBSL{20},FTBMI20),
LFBBM(20),FTOL{20)+FBDL (20} ,FTNCDL L20),FBNCDL(20},5T(20},SB(20)
2+FT{20}),FB(20),FTI120),FBI{20},FTIB(20),FBIB120),FTIBSN(201},
3FBIBSNC2O)

Q014 COMMON/FYB/KGRIDyNSTRNS y ENDECC s IWCH

0015 COMMON/JRR/SE15),5Q

00lo COMMON/KAP/ W, WCP R

0017 DIMENSION RELMES{30) . -

0018 DIMENSION CGMENT(40) ,KOMENT(20)

0019 DATA KOMENT/'DEST','GN B*,"ASED"," ON *,*STRE','SSES?,"' T,

1 IS Tt T, 'DESI', "GN By *ASED"+" ON *'ULTI', tMATE"," MO
L 2MO L TENT 0, ¢ L v . .

0020 DATA COHENT/'UNDE' TR RE*,'INFC*',*RCED"y" FLA'y*NGED"y* SEC*,*TION
1Y 4t 'y Yy 'OVER'y® FEI'y'NFOR",'CED 'y 'FLAN",'GED *,"SECT’,
2'ION ', Tyt *,YUNDE", 'R RE®,*INFO*',RCED*,* REC','TANG", UL
3AR"3 Y SEC'+*'TIONT,® YyTCOVERT,' REIT+*NFOR'4'CED ' *RECT", ANGU*
49 "LAR ', TSECT?,*ION " ¥

0021 DATA RELMES/! tyt et et ! et et Tt

N li'l l'l l'l ,'0. I'I I" l" . "IRELE|'IASE el
2STRE®9*SS BYy'ASED"y* ON ", "MAXI®»*MUM " TDRAP*,*E PO’y *SITI", 'ON
3t 1, e 1y

[
[

0022 JI= (IWCH -1} * 15 + 1

0023 IIF = IWCH %15 .

0024 NI = { NSTATE - 1 ) * 10 +-1

Q025 NF = NSTATE * 10

Q026 Ml = (MSTATE-1}*10 + 1

0027 MF = MSTATE*10

0028 IF{FPC.LE.5000.) GO TO 300

FORTRAN IV G LEVEL 18 LaPuUT DATE = T0341 22735722

0029 NFPC = FPC/10

0030 FPC = {NFPC + 1 ) * 10.

0031 TFIFPCI.LE.4000.) GO TO 300

0032 NFPCI = FPCI/LO

0033 FPCI = ( NFPCI + 1 } * l0.

0034 300 CONTINUE

0035 FPS = FPS 7/ 1000.

Q03¢ NFPS = FPS

0037 REQULT=REQULT/12000.

003¢g ULTMOM=yLTMOM/ 12000,

0033 DEFKl = DEFKLI/12.

0040 DEFKZ = DEFK2/t2.

3041 DEFL12 = DEFL12/12.

0042 DEFL1& = DEFL14/12.

J0e3 DNCOLY = ONCDL1/12.

0044 DONCDL2 = DNCDL2/12.

0045 D0 293 1 = 1,15

0346 BMDL(T) = BMOL{1)/12000.

0047 BMMALI) = BMMA(I)/12000.

0068 BMSUM{T1) =BMSUMI{[)/12000.

C0sg vDL(!} = VDLI1)/1000.

6050 VMALI) = VMA{I)/1000.

0051 VSUM(T) = VSUM{T}/1000.

062352 293 CONTINUE

6053 WRITE(6,8L){WORDS(1)41=1,40)

0054 E1 FORMAT(LHL///,2(40X,2044,/)}

0055 WRITE{641) (DESCR{I),1=1,17),SPAN]1,SPAN2,BMNO1,BMND2

Co58 1 FORMATI(T4B8,1TA4s/ /45X *SPAN®,2XA%,AL,5X,
1'8EAM NO.* 12X 4A%sAL4//,T50,* INPUT DATA',//)

0057 WRITE{6,2)BTYPE+UNB,DFACT o SPANL yUNS,EFWsBSPAC,SFPC,NCDL,TS4EC,
118, OTA,ECSL,AREA

Q358 2 FORMAT(SX*BEAM TYPE® ,9X,*= T4A2,13X"UNIT WY, BEAM CONC. 0
1F6.04°* PCFYy13Xs'Labs DEST. FACTOR ='4yF1042+/45Xy* SPAN LENGTH',
27X TS 4FT424" FY"48X,'UNIT WT. SLAB CONC. =V F6.0" PCFYyl2X,
3YCOMP. SLAB WIDTH =',F10.2+% IN'¢/415Xs*BEAM SPACING'¢6Xe*=",F7.2,
4% FT',8X,"28-DAY ST (SLAB CONC.) ="4F6.04° PSI*,13X,°COMP. DEAD
SLOAD =V, Fl0.20" KLF*9/,5Xs'SLAB THICKNESS =VeFT,24% IN',BX,
SYELSM. CONCLI? 11Xy =*yFA.7¢* FUOAIPS] "y BX, " BEAN INERTIA' (86X, =",
TER,0." TNGT 705X PSTRAND STZH*,7X, %= CyALs* IN',BX,*E(SLA. CUN
AL ) e l0Xy " =27 A2, FLOBIPSTY ¢BX,"AEAM AREAY y9X, ' =", F10.2," IN2")

RREE ARITEL6,227) NFPS,ES,DyEW,SMBOL L, SMBOL 2, YB, SPACE,RRATAD, YT

RN 227 FURMATISX, "STRAND ULT. STKa =%,56,"K*s11Xe?E(PSTR. STLL)* 10Xy 't
11FB.2y" ELODIPSIYBX, "BEAM DEPTH" y8Xy* =1, F10.247 IN" /95X, 'NOL. OF
2wER STRNS. =f015,13Xy "AASHD Lol ." 13X, %=, 3XsA4441,17X,*BEAM YB',
311X, *= o F10.24" IN',/o5Xe'GRID STZE® 49Xy "=*,F5.0," IN® 83Xy *RATLR
“OAD Lola®s10x,'= E-'yF3,0416X¢"BEAM YT, 11Xe*=*F10.24" IN')

vliol ARITELG,3}

vwod 3 FORMAT{/////T22+"MOMENT SUMMARY (FT-KIPS}',9X, % SHEAR SUMMARY (KI
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1PS)*, /745Xy ' SECTION DEAD LOAD L.l.+l.
2 TOTAL'413X,'DEAD LOAD L.L.+I. TOTALY)
0063 DO 4 I = 1,11 .
0064 11 =1-1
0065 4 WRITE(6,5) T14BMOLUT) BMMACT) ,BMSUM{T),VOL (L) VMALL),VSUMLT)
0066 5 FORMAT(BXsI2¢12XoF6e193XyF6.115X+F6e1913XeF6als@XeFb.195XyF6ba147)
0067 WRITE(6924) BMDL(14)BMMA(14),BMSUM(164),VDL{14),VIAL[14),VSUM(14)
0068 24 FORMAT(3Xs *HOLD~DOWN® y10XsF6.193XsF6a195XsF6ele13X9Fbel aXsFbaly
15X4F6.14/) ’
0065 11 FORMAT{1RL,5X,17A4)
0070 WRITE{6411 }{DESCR{I)s I=1,17) .
0071 WRITE(646)
0072 6 FORMAT(////+5X,*STRESSES IN EXTREME FIBERS DUE TO EXTERNAL LOADS
1LBS PER SQo INo)"y// 454Xy *TOTAL Dol.'y9Xy'DEAD LOAD' 49X, 'LIVE LOAD
294 /15Xe "SECTION® y9X s *BEAM® 314Xy "SLAB "¢ 10Xy *NON-COMP SEC. ', TX, 'COMP
3 SEC.'yTXs *PLUS IMPACT* 410X, 'TOTAL" ¢/ +11Xy6{7X, *TOP?y5X, 80T )4/)
0073 DO 81 = 1,11
0074 1 =1-1
0075 8 WRITE(6,T)ITFTBMIT) +FBBMIT) JFTSLIT)FBSLUI) 4FTDLUT)FBDLLT),
LFTNCOL{T} 4 FBNCOLCE) yFTLLIYT ) FBLLIT),ST{I),58(D)
0076 7 FORMATI7X112+3Xe6(4%X¢F6,042X+F6.0))
0077 WRITE(6,25) FTBM{14),FBBM(14),FTSL{14),FBSL(16),FTDL{14),FBOL{14),
1FTNCDL{14) yFBNCDL(14) ¢ FTLL (14) ,FBLL(14),5T{14),5B(14)
0078 25 FORMAT(4Xy *HOLD=DOWN® y3XsF6.092X+F6.095(4XsF6,042XyF6.0))
0079 WRITE(649)
0080 9 FORMAT(///+5X, *STRESSES DUE TO EXTERNAL LOADS PLUS PRESTRESS (LBS
1PER SQ. IN.)',//+40X,"BEAM PLUS'y8X, *FINAL PREST. PLUS',6X,*ALL LO
2ADS PLUS'+/+17X; *INITIAL PREST.Y,7X, *INITLAL PREST.',4X,*TOT. D.L.
3UN/C SEC.) *46Xe *FINAL PREST.*y/48X,4(10X, 'TOP*,5X, *BOT?),/)
0081 DO 59 I=1,11
0082 I1 =1 -1
0083 59 WRITE(6+821)11,FTI{I}FBI(1),FTIB{I),FBIB(I},FTIBSNLI)I,FBIBSNII),
1FT{I),FB(I)
©084 821 FORMAT(7X,1244(7X4F6,042X4F6.01)
0085 WRITEL(6+822) FTI{14)+FBI(14),FTIB(14),FBIBI14),FTIBSN{14),
1FBIBSN(14) ,FT(14)FB(14)
0086 822 FORMAT(4Xy "HOLO-DOWN' y1X,2(2X4F6.0),3{7X F6.0,2X,F6.0))
0087 WRITE(6,11){DESCRII), 1=1,17)
0088 WRITE(6,12)5Q
0089 12 FORMAT{//74Xy*STIRRUP SPACING IN EXTERIOR 1/4 SPAN (AASHO SPECS.)?®
Le4X,y INO. 4 AT'3Fb.1,' IN.")
0090 WRITE{6,13) S{6)
0091 13 FORMATU//4X,*STIRRUP SPACING IN MIDDLE 1/2 SPAN (AASHO SPECS.)',
16Xy TNO. 4 AT?,F6.14' IN.')
0092 WRITE(6414)
0093 16 FORMATU//4Xy*STIRRUP SPACING BASED ON ACY SPECS.%,//9X,*SECTION'/)
0094 DO 15 L=1,F1
0095 LL = -1
FORTRAN 1V G LEVEL 18 LOPUT DATE = 70341 22735722
0096 15 WRITE(6416) LL,ACI(L}
0097 16 FORMAT(L11Xs12,6Xs"'NO. & AT',FS5.1," IN.'}
0098 WRITE(6417)
0099 17 FORMAT(//74Xy "MAXIMUM ULTIMATE HORIZONTAL SHEAR BETWEEN SLAB AND G
LIRDER FLANGE (VQ/I)*,//9X,*SECTION"/)
0100 00 18 L=l,11
0101 Li=t-1
0102 18 WRITE(6,19) LL,VSIL)
0103 19 FORMAT(11Xs124F12.1,*' PSI*)
0104 WRITE(6,11){DESCR{I), I=1,17)
0105 WRITE(64920) REQULT,ULTMOM, (COMENT(T) o I=NT,NF), (KOMENT{I),I=MI,MF)
0106 20 FORMAT( /77/y4Xy "ULTIMATE MOMENT REQUIRED =',F8.1,° FT-KIPS?,/,
14Xy *ULTIMATE MOMENT PROVIDED =*4F8.1," FT-KIPS',10Xy10A44/ 56X,
210A4,/77)
0107 WRITE{6,21) DEFK2,DEFL12,0NCOL2 +DEFK]1,DEFL14,0ONCOLL
Q108 21 FORMAT(//¢+2Xy*DEAD LOAD DEFLECTICNS®,5Xy*SLABY 45Xy *OIAPHRAM® 49X,
1'COMP DEAD LOAD®¢//+16Xe "MIDSPAN' 44X F5.34% FTY,3X¢F5.3,* FTY,10X,
2F5.34% FT%,//410X,"QUARTER POINT?14XsF5.34% FY',3X,F5,3,% FY',
310X,F5.34* FTt )
0108 WRITE{6422) CMAX,PLMAX
o110 22 FORMAT{///4X,*MAXIMUM CAMBER ='F6.2,' IN.'/
14X, *PRESTRESS LOSS =*4F6.24* PERCENT')
o111 WRITE{6¢23) BYYPE,)STRNS,DIANFPS,ECCLyENDECCFPCI, (RELMES(T), 1201,
LLIF) 4FPCoNSTRNS,KGRID
ol12 23 FORMAT(//2//74Xs*TYPE OF BEAM® j14Xs "= ,4X¢A2/4Xy *NO. OF STRANDS'412
IXy'=%, F6.09/4Xy*SIZE OF STRANDS®¢11Xy®='¢3XA% 4/4Xs'ULY. STRENGY
2H OF STRANDS =%,  IT74'K® ¢ /74X, YECCENTRICITY AT Coloby6X,'=",
3FT.24" IN.'/4X,*ECCENTRICITY AT END*TX, "5, F7.2,% IN.',/4&X, "CONCR
4ETE RELEASE STRENGTH =°,F7.0,' PSI',5Xy15A4s /44X, CONCRETE 28-DAY
SSTRENGTH =*4F7.0,' PSIY,
6 /44Xy *NUMBER OF DRAPED STRANDS =%4I3,/,4X,'DEPRESS TOP STR
TANDS TO POSITION A-*,12}
0113 WRITE(64+27)
olls 27 FORMAT(/y 4X¢*STRAND PATTERN AT CENTERLINE OF BEAM!')
0115 DO 28 I=1,NROW
o116 J = ROW(I)
0117 28 WRITE(6426) 1,4
0118 26 FORMAT{/, 4Xy'ROW®412,* HAS',I3 ' STRANDS')
011% RETURN
or2¢ END
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Lol SUBRTIUTINE  SupPuT

06007 BEAL TBoIHL,TNALNCDL o MNCOL M5, THSL

0003 DIMENSION CUMFNT(24)

OnG4A COMMON/IBM/ ACE(153,V5(20)

wias COMMON/JWM/ VMAL203,VDLI20} 4 XDIST(15),DEFK2, DEFL 12, DEFK1,DEFL 14,
LONCDL2 4 DNC DL

oL COMMON/ZELL /HMNLIL, BMNO2 yWORDS (40) 4 SMROL 1, SMBOL2,SPANL, SPAN2,
1DESCRIET)

0007 COMMUN/LOC /PLMAX,CMAX s ACR 4BCR 4 ASH, BSH

0008 COMMON/KI/Z ASL,1BSLyINAZYTCoYBC,YTCSL+ZTSLyYBCSLyZBSL yAREAC, ECCL,y
LENDMAX, TENIN, SPANL BSPAC yBTYPE, TS, EFW sUWBsUWS,ECoECSL,ESy)ASTRN,
2FPSyNCOL+ZTB,ZBBsYT,AREA, D418, 2BBC,STRNS yECAL,YB,2TBLWTF,BP,AV
3,FPY,LTYPE ,KASE yKDDE yRROAD, SFPCoDFACT,DIA

0005 COMMON /MMM/ FO,HDPT,P

0010 COMMON/MM/RON(20) yNROW, SROWL20) » SPACE , IN 4 DROW{20)

0011 COMMON/ILL/ REQULT,ULTMOM,FPCoFPCI,NSTATE

0012 COMMON/LLI/ BMMA(20) 4BMDL(20),BMSUM(20),BMBM(201,BMNCDL{20},VSUM{2
10),8MSL{20)

0013 COMMON/JOF/ FTLL(20) ,FBLLI20),FTSL(20),FBSL(20),FTB4{20},
1FB6MI20) ,FTDLLI20) +FBOL{20) »ETNCOL( 201, FBNCOL(20),5T(20},5B{20)
20FT120)4FBL{20)+FTIN20),FBI(20},FTIB(20),FBIBL20),FTIBSN{20},
3FBIBSN(20)

0014 COMMON/FYB/KGRID, NSTRNS ,ENDECC » IWCH

0015 COMMON/JRR/5115),5Q .

00le DATA COMENT/'UNDE','R RE'4"INF."y' FLG®,"D. S*y"ECT.'y'OVER", " RET
Ly "NF. " 'FLGD", . SE*¢'CT. ', 'UNDE', 'R RE', "INF.?,* REC'y'T, §%,°
2ECT.?,"OVER" ' REIT4'NF. ', 1RECT',%, SE*,'CT. '/

0017 FPS = FPS/1000.

6018 NEPS = FPS

0019 REQULT = REQULT/12000.

0020 ULTMOM = ULTMOM/12000.

co21 DEFK1 = DEFK1/12.

0022 DEFK2 = DEFK2/12.

0023 DEFL12 = DEFL12/12.

0024 DEFL1l4 = DEFL14/12.

0025 DNCDLY = ONCOL1/12.

0026 ONCDL2 = DNCDL2/12.

0027 00 293 1 = 1,15

0028 BMDL(I) = BMDL{1)/12000.

0029 BMMA{I) = BMMA(I)/12000.

0030 BMSUM{ 1) =BMSUMI{I)/12000.

0031 VvOLU1} = vOL(I1/1000.

0032 VMALT} = VMA(1)/1000.

0033 VSUM{T) = VSUM{I)/1000.

0034 293 CONTINUE

0035 NI = (NSTATE — 1) * 6 + 1

FORTRAN IV G LEVEL 18 SHPUT DATE = 70341 22/35/722

0036 NF = NSTATE * 6

0037 5 FORMAT{ 5Xy'NOTE--—-BEAM DESIGN BASED ON ULTIMATE MOMENT REQUIREM
1ENTSY)

0038 6 FORMAT( 5X,'NOTE----RELEASE STRENGTH BASED ON MAXIMUM DRAPED PASI
LTION OF STRANDS®)

0039 T FORMATILHL14///74+2027X420A4,/))

0040 8 FORMATU4TXs1TAGy/ /455X, SPAN ' A4 AL,3X, *BEAM ', A4,AL)

0041 10 FORMAT(///45Xe t4%x%% INPUT DATA *%%3 ¢,//,5X,"BEAM TYPE',9X,'= ¢,
1A2,13X¢ "UNIT WT. BEAM CONC. =%,F6.0,* PCF',13X,*L.L. DIST. FA
2CTOR =4 F10.2+/¢5Xs*SPAN LENGTH® y7X, "=, F7.2,* FT?,8X,UNIT WT, SL
3AB CONC. =t yF6.0," PCF'3 13X, 'COMP. SLAB WIDTH =¢,F13.2,¢ IN*
4)

0042 11 FORMAT(5X, *BEAM SPACEING' 46X '=",F7,2,¢ FT'y8X,?28-DAY ST.{SLAB CON
1C.} =*4F6.0,*  PSI',13X,'COMP. DEAD LOAD =*,F10.2+* KLF',/,5X,
2*'SLAB THICKNESS =V FT.2," IN'yBX,*E(BM.CONCL)} * 12X, %=,F8,2,

31 E{06)IPSI*8Xy "BEAM INERTIA®,6X,'=",F8,0," INGY)

0043 12 FORMAT{5X, *STRAND SIZE'+7Xy"= 'y A4s* IN"$BXs*E(SLB.CONC.} 411Xy
1%=1,F8.2," E{O6IPSI*,8X,*BEAM AREA® ,9X,'=*,F10.2,' IN2%'¢/¢5X,
2¢STRAND ULT. STR. =%,16,'K' 11Xy E(PSRR, STL.}',10X,*=",F8.2,* El
306)PST 48X, *BEAM DEPTH® 48X, *=",F10.2," IN')

V4w 13 FORMAT(5X,*NO.OF WEB STRNS. =%, 15,13X,"AASHO LoLo%y13Xy* =%, 3X,44,
LAL L TXo 'BEAM YB' o L1Xo*=*,F10.2," IN*3/ 5%y *GRID SIZE®+9Xe*=tyF5.0,
2  IN',BX,"RAILROAD L.L.'410X,"= E-*4F3.0,16X, YBEAM YT, 11X,
30=1,F10.2," IN")

V045 14 FORMAT(///+5X+ TYPE OF BEAM® 14X ¢%=%,3Xy)A2¢22Xy*DoL. DEFLECTION AT
1 MID-SPAN FT.3,% FT (SLAB)'44X,FT7.3," FT (DIAF)*,/5Xy'ND. OF SY
2RANDS® 412X ¢°=%4F6.0421X,*D.Le DEFLECTION AT 174 PT. =%,F7.3,* FT
3USLABI* 44X +F7e34" FT (DIAF)*,/,5X,'SIZE OF STRANDS®¢11Xy'= ", A4)

0046 15 FORMAT(5X, 'TYPE OF STRANDS',11Xs°=7,16,9K')20X,"ULTIMATE MOMENT RE
LQUIRED ='4F6.0¢* FT-KIPS?*,/,5Xy*ECCENTRICITY AT CoL.®96Xs*="4FB.2,
2% IN"416X, 'ULT. MOMENT PROVIDED =%,4X,F6.0,° FT-KIPS ',644,

3 /45Xy YECCENTRICITY AT END',7X,'=',F8.2,' IN')

047 16 FORMAT(5X, *NO. OF DEPRESSED STRANDS =1,15,22X,'STIRRUP SPAC. {MID
IDLE 1/2 SPAN) = NO. 4 AT*,F6.2,% IN',/¢5X,"DEPRESS TOP *,I1,* STRA
2ZNDS TO POSITION A-'y12,16X,'STIRRUP SPAC. (EXT. 174 SPAN) = NO.
34 AT#4F6.24° IN*y/5Xs "CONCRETE RELEASE STRENGTH =',F6.0,* PSI')

0042 17 FORMAT(5X,CONCRETE 28-DAY STRENGTH =',F8.0,*' PSI',13X,'TOP FIB

1EF DESIGN STRESS {C.L.) =14F6.04* PSI*,/59X,'BOTTOM FIBER DESIG
2N STRESS (Cele) ="4F6.0+" PSI?4// 459Xy "MAXIMUM CAMBER =',F6.2," IN
31,/459X, *PRESTRESS LOSS =',F6.2,* PERCENT')
18 FORMATISX,'#%% STRAND PATTERN **%3v,/,9X,"(C.L. OF BEAM)'/)
20 FORMAT{S5X, *ROW*,[3,' HAS',F4.0y° STRANDS®})
21 FORMATU//,5X,"#%% BEAM DESIGN *%%t)
WRITE(6,7) (WORDS(L) 41 = 1,40)
WRITEL648) (DESCRIT)+1=1+17)45SPANT,SPAN2, BMNO]1,BMND2
WRITE(6410) BTYPE UWBDFACT, SPANL yUWS 4 EFH
nRITE{64+11) BSPAC ,SFPC,NCDL.FS+EC,IB
WRITE(6,12) DIAyECSLyAREASNFPS,ES,D
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0057
0058
0059
G060
0061
0062
0063
Goo64
0065
(.1
0067
0068
0069

19

18 SHPUT DATE = 70341 22/35/22

WRITE(6+13) IWsSMBOL1oSMBOL2+YB s SPACE, RROAD, YT
WRITE(6421)

IF{NSTATE.EQ.2) WRITE(6,5])

IF(IWCH.EQ.2) WRITE(64+6)

WRITE{6414) BTYPEyDEFK24DEFL12y STRNS,DEFK1+DEFL14,0D1A
WRITE(6415) NFPS,REQULT,ECCL ULTMOM, (COMENT(I),1 = NI,NF),ENDECC
WRITE(6416) NSTRNS4S(6)+IWsKGRID,SQyFPCI

WRITE(6417) FPCoST(6)958(6)CMAX,PLMAX

WRITE(6418)

DO 19 I = 1,NROW

WRITE(6,20) T,RON(I)

RETURN

END
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0031 SUBROUTINE MACKS(BMMAX,VMAX (M, V,yBMLL REACTN MBM, MYM}
C
C
0092 BM = ABS(AMLL)
0003 VEE = ABS(V)
0Gas [F{AMMAX ,GT.BM) CC TN L
8005 BMMAX = BM
0006 1 IF{VMAX.GT.VEE) GO TO 2
0007 VMAX = VEE
0008 2 CONTINUE
0co9 RETURN
ooto END-
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0021
0032

1033

0094
0GI5
Q006

9007
0003
0009
0010
0011
0012
0013
0014
0015
00le6
0017
0018
0019
0020
0021
0022
0023
0024

-

~N

18 LANFLD

SUBRCUTINE LANELDITOTTLD)

DATE = 7027¢ 00/55/725

COMMCN/JwM/ VMA(20),VDL(20)4XOIST(15),DEFK2,0EFL124NDEFK]1,DEFL14,

1DNCDOL2,DONCODL ]

COMMON/KI/ ASL o IBSL,» INA,YTC,¥BC,YTCSLoZTSL,,YBCSLZHSL,AREAC,ECCL Y

LENOMAX,, TENIN,SPANL ,85PAC,BTYPE, TS,

EFW JUNB UWS,EC+FCSL.ES,ASTRN,

2FPSyNCDL ¢ ZTB+ZRB YTy AREA 4Dy [By LBBCy STRNS,ECAL YR, ZTAC, WTF,BP,AV
3,FPYLTYPE,KASE,KODE RRUIAD, SFPC,JFACT

COMMON/J/ BMHS({201),3MSP(20),8MLL (20)

DIMENSION V{20),8M(20)
DATA BM,V/40%0,0/

CONCLY = 0.65 * TGTTLD
CONCLM = 0,45 * TOTTLD
W = 0,016 * TOTTLD

DO 1 LD = 1,15

DIST = XOIST(LD)

«VHS (201 ,VSP(20),VLL(20)

REACTV = O,5%W#SPANL ¢ (1.,0-0IST/SPANL) *CONCLV
REACTM = D.,5%W%SPANL+ (1.,0-DIST/SPANL) *CINCLM

vIiLD) = REACTV - wxDIST

BMILD) = DIST * (REACTM-W*DIST*0.5 }*12.

BMLLILD) = BMILD)
VLLILD) = V(LD)
CONT INUE

00 2 LD 1,11

VLLILD) = AMAX1(VILD},VI12~LD))
BMLLILO) = AMAXL{BM{LD),3M(12-LD))

CONT INUE
RETURN
END
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0004
00905
0006
0607
0008

FORTRAN [V G LEVEL 18

0001

0002
0003

0004
0005

0006
[elelodg
0008
0009
0010
ool1
0012
0013
0014
0015
0016
0017
o018
0019
0020

FORTRAN [V G

0001
0002
0003
0004

0005
0006
0007
0008
6009
09010
0011
0612
0013
0014

INPUTL DAYE = 70224 00/55/725
SUBROUTINE INPUT]

COMMON/ELL/ [BMNC,WORDS(40),SMBOL1,SMBOL2,SPANL,SPAN2,DESCRI{1T)
READ(5414) (WORDS{1),1=1,40)

READ(S, 15V {DESCRIT),1=1,17)

14 FORMAT (2044)
15 FORMAT(12X,1744)

[aNal

[aXgl

LEVEL

[ X2 Nel

RETURN
END

INDATA DATE = 70224 00/55/25

SUBROUTINE INDATS

REAL 1B8,IB1,INANCOL+MNCOL,MS,IBSL

COMMON/KI/ ASL,I[BSL,INA,YTC+YBC,YTCSL,ZTSL,YBCSL,ZBSLARFAC,ECCL,
LENDMAXyTENINoSPANL 4BSPACBTYPE TS, EFW JUWB UNS,EC+ECSL+ESIASTRN,
2FPSyNCDL 9 2TB,ZBB YT, AREA D I8+ 2BBC,STRNSHECAL,¥YB,ZTBC,WTF,BP, AV
34FPYyLTYPE,KASE yKODE ,RROAD 4 SFPCyDFACT,40IA
COMMON/MM/ROW(20) + NROW SROW(20) ¢ SPACE s TW DROW( 20)

DATA OlAB/*1/2 v/

DFACT = BSPAC/11.

DIA = DIAB
ASTRN = 0.154
UWB = 150.
UWS = 150.
SFPC = 3600.
EC = S.

ECSL = 5.

ES = 28.

FPS = 270000,
FPY = 40000.
NCOL = O,
IW=2

RE TURN

END

18 ALLOW DATE = 70224 00/55/25

SUBROUTINE ALLOW

COMMON/ALL/ FBIIACOMPR,TTENWFTP ,PLOSS,PPERST

COMMON/ILL/ REQULTULTMOM,FPC,FPCENSTATE

COMMON/KI/ ASL+IBSLyINA,YTC,YBCyYTCSLoZTSLYBCSLZBSLyAREAC,FECCL,
LENODMAX ) TENINySPANL ¢BSPAC,BTYPE TSy FFW JUWB,UWS,EC,ECSLyES)ASTRN,
2FPS  NCDL o ZTB 4 ZBBo YT, AREA 0 1By ZBBCISTRNSECAL, YB,ZTRC,WTF 48P, AV
34FPYLTYPEJKASE,KODE +RROAD, SFPCyDFACT,DIA

DETERMINE ALLOWABLE STRESSES

FBII = 0.6%FPCI

ACOMPR = 0.4%FPC

TTEN ==7.5*SQRT(FPCI)

FTP ==3,%SQRT(FPC )
IF(FTP.LT.{-250.)) FTP = =250,
TENIN = 0, 7*FPS*ASTRN

PLOSS 0.20

PPERST = TENIN*(1l. - PLOSS )
RETURN

END
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0001
0002

0003
0004
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0006
0007

0008
0009

0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
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0022
6023
0024
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0020
0027
0028
0029
0030
0031
0032
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0034
0035
0036
0037
0038
0039

100

101

DY

102

18 TYPELD DATE = 70341 22/35/22

SUBROUTINE TYPELD

COMMON/KI/ ASL.IBSLoINA,YTCsYBCHYTCSL,2TSL,YBCSL ¢ZBSL ,AREACYECCL,
1ENDMAX s TENIN; SPANL ,BSPAC,BTYPE, TS, EFW ,UWB,UWS+EC,ECSLIES,ASTRN,
2FPSyNCDL,2T8,Z8B,YT+AREAsD+IByZBBCySTRNS,ECAL+YByZTBCWTF¢BP,AY
34FPY,LTYPE ,KASEsKODEyRRUAD s SFPCyDFACT

COMMON/CONC/ CNCP{10),CNCD(10),CCPL10),CCO{L0)4SCNCPL10),SCNCDILL0)
COMMON/LLI/ BMMA{20) .8MDL(20) +BMSUM(20)»BMBM(20) +BMNCDL (20}, VSUM(2
10) +BMSL{20)

COMMON/J/ BMHS{201)+8BMSP(201},BMLL(20) +VHS(20)4VSPL20),VLL(20)
COMMON/MMM/ FQ.HDPT,P

COMMON/JWM/ VMAL20)sVOL(20)+XDISTU15) 4 DEFK2¢DEFL12,DEFK14DEFL14%
1ONCDL24DNCDLL

OIMENSION WEIGHT(S5)

DATA WEIGHT/2%40.0¢30.092%0.0/

FRACT = (50./{SPANL + 125.}) + 1.
IF(FRACT.GT.1.3) FRACT = 1.3

DO 5 I = 1410

IF(CCP(T) oNE.0.0.,O0R.CCO{I)}.NE.0.0) GO TO &
CONTINUE

TOTTLD = WEIGHT(LTYPE)*1000.

GO TO(14292+3+3)4LTYPE

CALL JMLOAD(TOTTLD)

CALL SPCL .

CALL LANELOD(TOTTLD)

DO 100 L = 1,15

BMMA(L) = AMAX1{BMHS(L)+BMLL{L}BMSP{L))*FRACT*DFACYT
VMALL) = AMAXLIVHS({L)VLL(L),VSP(L)}*FRACT*DFACT
CONTINUE

GO TO 102

CALL SPCL

CALL LANELO(TOTTLD)

00 101 L = 115

BMMA(L) = AMAX1{BMSP{L),BMLL{L})*FRACTH*DFACT
VMA{L) = AMAXL(VSP{L)oVLL(L))*FRACT*DFACT
CONTINUE

GO 70 102

CALL RRLOAD

GO TO 102

CALL CONLD

DO 7 I = 1415

BMMA( I} = BMMA{I)*FRACT*DFACT

VMA(T) = VMA{I}*FRACT*DFACT

RETURN

END
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G040
0061

0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0852

482

481

483

470

18 MOMENT DATE = 70224 00/55725
SUBROUTINE MOMENT

COMMON/KI/ ASL,IBSLyINAoYVYCyYBCoYTCSL ZTSL+VYBCSLoZBSLyAREAC,ECCL,
1ENDMAX s TENINoSPANLBSPAC,BTYYPE, TSy EFW , UNByUWS+EC,ECSLsES,ASTRN,
2FPSoNCDL +ZYB+2BB+YT,AREA D, I8, ZBBC,STRNSHECAL,VYB,ZTBCoNTF,BP, AV
3,FPY,LTYPE,KASE KODE yRROAD, SFPCyOFACT,DIA

COMMON/LLE/ BMMA(20),8MDL(20),BMSUM{20) ,BMBM(20) 4BMNCDL{20),VSUM(2
10} ,BM5L(20)

COMMON/ILL/ REQULTULTHMCM,FPC,FPCI,NSTATE

DEPYH = D + TS - ECAL

ASTEEL = STRNS * ASTRN

SRATIO = ASTEEL / (EFW * DEPTH)

FSU = FPS*(1,~ Q.58SRATIO*FPS/FPC )

FLCEK = 1.4%DEPTH*SRAT-IO*FSU/FPC

ASF = 0,85*FPC*(EFW-BPI*TS/FSU

ASR = ASTEEL - ASF

FCHECK = ASR*FSU/(BP*DEPTH*FPC)

CHECK = SRATIO*FSU/FPC

{F (RROAD.NE.0.0Q) GO TO 480

REQULT = 1.5%*{BMOLI6) + BMNCOL(6)) + 2.5%BMMA(G)
IFITS.GT.FLCEK} GO TO 460

ULTMOM = ASREFSUSDEPTH*{1,~{0,6%ASR*FSU/{BP*DEPTHXFPL) )} + 0,8S*FP
LC* (EFH-BP)IRTS*(DEPTH-0,5%TS)

IF{FCHECK.GT.0.3} GO TO 467

NSTATE = 1

GO TO 461 )

ULTMON = 0.25%BP*DEPTH#DEPTH®FPC ¢ 0.85%FPC*(EFW~BPI*TS*(DEPTH~0,.5
1#75) ’

NSTATE = 2

GO TO 461

ULTMOM = ASTEEL*FSU#DEPTH®(1.—-0.6*SRATIO*FSU/FPC )
NSTATE = 3

CONT INVUE

IF(CHECK «GT 0.3} GO TO 463

GO TQ 470

ULTMOM = 0.25%FPC*EFW*DEPTH*DEPTH

NSTATE = 4

GO T0 470

CONTINVE

XM = 2,0 — SPANL * 0.004

IF{SPANL «GT.100.0) XM = 1.6

REQULT = XM&(BMDL(6) + BMNCODL(6))} ¢+ 2,3*BMMA(6])
IF{TS.GT.FLCEK) GO TO 481

ULTMOM = ASR*FSUSDEPTH#*(1.-{0,6%ASREFSU/(BPEDEPTHHFPC))}) ¢+ 0.85%FP

1C* (EFW-BP)*TS*(DEPTH-0.5%TS)

NSTATE = 1
IF(FCHECK.GT.0.3) GO TO 482

18 MOMENT DATE = 70224 00755725

GO TO 470

ULTMOM = 0,25%BP*DEPTH*DEPTH*FPC ¢ 0,85*FPC* (EFW-BP)*TS*({DEPTH-0.5
1*T5)

NSTATE = 2

GO TO 470

ULTMOM = ASTEEL*FSU*DEPTH®(1.-0.6%SRATIO*FSU/FPC )
NSTATE = 3

IF (CHECK.GT.0.3) GO YO 483

GO TO 470

ULTMOM = 0,25¢FPC*EFWSDEPTH*DEPTH

NSTATE = 4

CONTINUE

RETURN

END
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18 PSTRES CATE = 70341 22735722

SUBROUTINE PSTRES
REAL IByIBLyINAJNCDL+MNCDL 4MS,IBSL

CCHMMON/IC/ MSTATE '
COMMON/KI/ ASLyIBSL¢INA,YTC,YBC,YTCSL,ZTSL+YBCSL,ZBSL,AREAC,ELCL,

1ENDMAXy TENINySPANL sBSPAC s BTYPE. TSy EFW JUWByUNS,EC+ECSL+ES,ASTRN,
2FPSyNCDL+ZTByZBB,YToyAREA(D 1B+ ZBBC+STRNS,ECALsYB,ZTBC WTF,BP,AV

34FPY,LTYPE +KASE,KODE yRROADSFPC,DFACT,DIA

COMMUN/MMM/ FO,HDPT,P

CGOMMON/ALL/ FBIIoACOMPR,TTEN,FTP,PLOSS PPERST
COMMON/FYB/KGRID ¢ NSTRNS ¢ ENDECC, ITWCH
CCMMON/MM/ROW( 20) «NROW 2 SROW{ 201 , SPACE» IW,DROW( 20)

COMMON/ILL/ REQULT ULTMOM,FPC,FPCI4NSTATE

COMMON/LLY/ BMMA(20),BMDL(20)BMSUM(201,BMBM{20) ,8MNCOL (201, VSUM(2
10) BMSL(20]

COMMON/JDF/ FTLL{20) yFBLL{20)sFTSLL20) +FBSLL120),FTBM(20},
1FBBM(20)+FTOL(20) oFBDL(20)+FTNCDL (20)+FBNCDL{20),5T(20),58(20)

2,FT(20)+FBL20}+FTI(20)+FBI(20),FTIBI20),FBIBI20)},FTIBSN(20),

4

)

FORTRAN IV G LEVEL

0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
Q041
0042
0043
0044
9045
0046

0047
0048
0049
0050
G051
0052
0952
0054
0055
0056
0057
Qo5 8
Q059
oven
ol
00s2
P06
[V
Joon
Q060
aos7
o068
006Y
Q070
Qu71
8072
0073

C
c

[aX2Xs!

401

300
319

103
407

301
2§

304

-

101

320

3FBIBSN(20)

FPC1=4000.
FPC = 5000.
CALL ALLOW

CACULATE STRESSES

DO 47 I=1,15

ETLL{T)=BMMA(I)/ZTBC
FBLL(I)=BMMA([)/28BC
FTSLUI)=BMSL{T)/2T8
FBSLIT)=BMSLII) /288

FTBM(I)= 8MBM(1)/ITB
FBBM(I)=BMBM{T)/288
FTOL(I)=BMDLII}/ZTB
FBOL{[)=BMOL{]}/ZBB
FTNCDL(T)=BMNCODL(I)/2TBC
FBNCDL{I)=BMNCDL(I1)/2BBC

ST{I} = FIDL{I) + FYNCOL(I} + FTLL(I}
SB{I)} = FBOL(]) + FBNCDL{I) + FBLLII)
CONTINUE

STRESB = FBDL{6) + FBNCDLI6) + FBLL(6)

DETERMINE STRESS TO BE OVERCOME BY PRESTRESS
TSTRES = (STRES8 + F¥P } / ( i. -~ PLOSS )
OBTAIN INITIAL NUMBER OF STRANDS AND ECCENTRICITY OF THE PATTERN

18 PSTRES DATE = 70341 22/35/22
AT MIOSPAN

ECC = vB

TEMPP = TSTYRES/(1./AREA + ECC /2BB)
FBP = O,

STRNS = TEMPP/TENIN

NSTN = STRNS

NNSTN = NSTN/2

NMSTN = NNSTN&2

STRNS = NMSTN

RSTRNS = 0.003 & AREA / ASTRN
NSTNR = RSTRNS

NNSTNR = NSTNR/Z + 1

NMSTNR = NNSTNR * 2

RSTRNS = NMSTNR
IF(RSTRNS.GT,STRNS) STRNS = RSTRNS
CALL MILLER

ECCL = Y8 - ECAL

DETERMINE PRESTRESSING FORCES: INITIAL AND EFFECTIVE

FO = TENIN®STRNS

P = FO*(1l. - PLOSS)

FTPR = FO/AREA ~—(FO *ECCL 1/ITB

FBP = FO/AREA «(F0O *ECCL )/ZB8

TSTRES = {STRESB + FTP } / { l. - PLOSS )
IF(FBP.LT.TSTRES) GO TO 301

GO TO 304

CONTINUE

STRNS = STRNS + 2.

GO TO 300

CONTINUE

FIFOG = FTPR ¢ FTBM(®6)

FRFUG = FBP —FBBM{6)

FTFIN = P/AREA ~ P® ECCL/ITB + FYDLUIG6)+ FINCDL(6) + FTLLIG)
FRFIN = P/AREA ¢« P ® ECCL 7 Z88 -FBDL{b6) - FBNCOL(S) -FBLL{G)
REFCT « FREOG/0.0

TE(RIEPCTLLELFPCTY GO TD 1

tPCL = REPCH

IFUEPC.ATLFPCLY FPC = FPCH

GO Tu 101

CONTENUE

IFIFYFOG.GT.TTEN) GO TA 320

CALL SVRMODIECAL)

GO YO 319

CALL ALLUW

GO TO 103

IFIFTFIN.GT.ACOMPR) GO TO 30
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18 PSTRES DATE = 70341 22735722

IF{FBFIN.GTLFTP) GO TO 408

FPC =(FTFIN/0.4}) + 1.

IF(FPC.LT.FPCI) FPC = FPCI

CALL ALLOW

GO T0 103

CONTINUE

MSTATE = 1

CALL MOMENT

IF(ULTMOM.GT.REQULT) GO TO 470

MSTATE = MSTATE + 1

IF(MSTATEL.GE.2) MSTATE = 2

GO 10 29

END1 = (FO/AREA - TTEN)*ZT8/F0

END2 = (FBII ~ FO/AREA)*ZBB/F0

ENDMAX = ENDL

IF{END2.LT.ENDMAX) ENDMAX = END2

CALL ECCEND

IF (IWCH.LE.1l) GO TO 471

FPCI1 = ((FO * ENDECC/Z8B) + FO/AREAY/0.6

FPCI2 {{(FO/AREA) - FO*®ENDECC/ITB)/T.5)%%2

TEPCI = FPCIL

IF(TFPCI.LT.FPCI2) TFPCI = FPCIZ

IF(TFPCI.GT.FPCI} GO TO 472

IWCH = 1

GO TO 471

FPCI = TFPCI

IF(FPC.LT.FPCI) FPC = FPCI

CONTINUE

X = 0.

DIST = SPANL* .5-HDPT

E = ENDECC

DO 501 I = 1,14

IF{1.EQ.12.0R.1.EQ.13) E = ENDECC+{ECCL-ENDECCI*(0.25%SPANL/DIST)
IF(I.EQ.14) E = ECCL

FTI{1)={FO/AREA-FO*E/ZTB)
FBI(I)=(FO/AREA+FO*E/ZIBB)

FTIBUI)=(FTI(I)+FTBML(I))

FBIB{I)=(FBI({I)-FBBM(I))

FTIBSN(I) = (P/AREA-P*E/ZTB) + FTDL{I) + FTINCODL(I)
FBIBSNUI) = {P/AREA+P*E/Z8B) - FBDLI(I1} - FBNCDLI(I)
FTUI) = (P/AREA-P*E/ZTB) + FTDLUI) + FTLL(I)} +FTNCOLIT)
FB{I)={P/AREA+P*E7FBB) — FBOL(I) - FBLLII) -FBNCOL(I)
X = X + SPANL*0.1

IF(1.EQ.12.0R. 1.EQ.13) X = 0.25%SPANL

IF(1.EQ.14) X = 0.5%SPANL — HOPT

DECC = (ECCL-ENDECC)*X/DIST

E = ENDECC + DECC

IFIX.GT.DIST) E = ECCL

18 PSTRES DATE = 70341 22/35/722
IF{X.GT.{SPANL/2. + HOPT)) E = (ECCL — ENDECC } * [(SPANL-X)/[SPANL
1*0.5-HDPT) +ENDECC

CONTINUE

CALL CAMBER

CALL SHEARLFPC)

RETURN

END
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0001
0002
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0006
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Q009
<010
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el WY
0013
Q014
0015
0016
0017
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0o0l9
0020
0021
0022
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0025
00256
0027
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0032
0033
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0037
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0040
0041
0042
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0044
0045
C3%6
0047
0048
0049
2050
0051
0052
0053
0054
0055
0056
0057
0058
0059
3060
J0s1
Qe%H2
Q063
0064
(el "33
(WD
et
Q064
Qo69
GoT0
Q071
0072
0073
0074
0075
0076
oer?
0078
T 0079
o]0} 14}
8081

i1

SUBROUTINE CONLD

00755725

COMMCN/CONC/ CNCP{10},CNCD(10},CCP(10),CCD(10),SCNCP{10),SCNCD(10G}
COMMON/JWM/ VMA(20),VOLU20),XDIST(15),DEFK2,0EFL12,0EFK),DEFL14,

1DNCDL2+ONCDLL
COUMMON/LLI/ BMMA(20),BMDL(20),BMSUM{20) ,8MBM(20)+8
10) +BMSL(20)

MNCDL(20),VSUM(2

COMMON/KI/ ASL o IBSLyINAyYYC,YBC,YTCSL,2ZTSL,YBCSLyZBSL+AREAC,ECCL,
1ENDMAX s TENIN,SPANL (BSPAC,BTYPE, TS, EFW JUWB,UWS,EC,ECSL,ES,ASTRN,
2FPSeNCDL 4 ZTB4ZBByYTyAREA,D ¢ IB42ZBBC ) STRNSoECAL ' YBoZTBC,WTFyBP,AV

3,FPY LTYPE,KASE,KODE ,RRUAD 4 SFPC,DFACT
COMMON/MMM/ FO,HOPT,P

OIMENS ION _V{15), BMM(15)
DIMENSION VW(20),8MwW(201

00 36 I = 1,10

ccPir) = GCP(T) * 1000.

CONTINUE

DU 10} K = 1,41¢C

IF(CCP{K) LE.O.,0) GO TO 102

tWw = K

CONT INUE

LWl = LW + 1
LW2 = LW ¢+ 2

00 103 K = 2,LW

CCDILW2 — K} = CCDILWL ~ K)
ccotl) = 0.0

00 10 L = 1,15

D0 9 M = 140N

DIST = XDIST(L}

CM = CCDIM)

N =0

N=N+1

COIST = CM - CCD(N)
IF(COIST.GT.DIST) GO TO 4
N1 = N

SPMD = SPANL -~ DIST
N=M-1

N=N+1

IF(N.GT.LW) GO TO 6
CCDIST = CCO(N) ~ DIST
IF(CCDIST.LE.SPMD) GO TO S

NN = N -1
CN = CCD(N1}
SUMWC 0.0

SUMLD = 0.0

DO 7 N = NIJNN

SUMWC = SUMWC + (CCDIN) - CN} * CCP(N)
SUMLD = SUMLD + CCP(N}

CBAR = SUMWC / SUMLD + DIST — CDIST

18 CONLD DATE = 70224
SUBM = 0.0
SUBW = 0.0 .
REACTN = (1.0 — CBAR/SPANL) * SUMLD
00 8 N = N1lsM
SUBM = (CM - CCCIN)) * CCP(N)} + SUBM
SUBW = SUBW ¢ CCP(N)
SUMM = 0

{F(M.EQ.N1) GO TO 3

MMY = M - 1

DO 2 N = Nl,MM]

SUMM = SUMM + CCP{N}

Vi = ABS(REACTN - SUMM)

V2 = ABS(REACTN - SUMM - CCP(M))
VW (M) = AMAXL{(V1,v2)

BMW(M) = DIST * REACTN * 12.0 - SUBM * 12.0
VMAX = 0

BMAX = 0

DU 11 M = 1l,LW

BMAX = AMAXI(BMAX,BMW(M))

VMAX = AMAXL(VMAX,VW{M}}

CONTINUE

V(L) = VMAX

BMM {{ ) = 8MAX

CUNT INUE

B0 3% 1 s 1,11

BMMALE) = AMAX1(BMM(I).BMM(12=-1))
VMA({T) = AMAXL(V(I),Vv(12-1))

CONT INUE

BMMA(12) = AMAXL(RMM{12),8MM(13))
BMMA(13) = BMMA(12)

BMMA{14) AMAXY (BMM(14),AMM(15))
$MMA{15) BMMA(14&)

VMAL12) = AMAXI(V(12),Vv{13})}
VMAL13) = VMA(12)

VMA(14) = AMAX1{V{14),V{15))
VMA(15) = VMA{14)

RETURN

END
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30a7
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0049
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0052
0053
€54
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0057
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L ULY ]
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ARE R
RN R
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0087
00338
0C3y

1

owm

16
i7

18 JMLOAD DATE = 70224

SUHBROUTINE JWMLOAD(TOTTLD)

00/55/725

COMMON/JIWM/ VMAL20),VDL{20),XDISY(15) yOEFK24DEFL124DEFKY ,DEFL14,

1DNCDL2,0NCOL 1

COMMON/KE/ ASL,IBSL,INA,YTC,YBC,YTCSL ,ZTSL,Y¥BCSL,2BSL,ARFAC,ECCL,
LENDMAX, TENIN,SPANLBSPAC,BTYPE, TS, EFwW. sUWB,UNS,ECHyECSL,ES+ASTRN,
2FPSNCOL ¢ 2784282, YT, AREA,D+ [BoZBBC s STRNSECALYBZTBC,WIF,BP AV

34FPYLYYPE,KASE ,KODE,RROAD, SFPC,OFACT

COMMON/LLI/ BMMA{20) 4BMDL(20) ,BMSUM(20) ,BMAM{20) 4BMNCOL(20),VSUM(2

10} ,8MSL120)

OIMENSTON Ct3)

OIMENS ION BMPRIML6)

DIMENSION BMW( )

DIMENS [UN VI20)

COMMON/J/ BMHS(20),3MSP(20),8MLLL20)
DATA BMPRIM/2.8,040,248,0.041648,11,2/
CATA C/040+14.0+28.0/

CATA V/20%0,0/

CL = SPANL * 0.5

[FISPANL .GY.24) GO TO 200

PT = CL

REACTN = 0.4

BM = REACTN & PT * 480000

GU TO 305

IF{SPANL .GT428) GO TO 301

PT = CL - 3.5

CBAR = CL + 3.5

REACTN = (1-CBAR/SPANLI*L.&
BM = REACTN * PT # 4R0O000

60 1O 305

[F{SPANL.GT.32.67) GO TO 302
PT = 14,0

CBAR = 1R,667

GO TO 303

PT = CL - 2.33

CBAR = CL + 2,32

REACTN = (1-CBAR/SPANL) * 1,8
BM = (PT * REACTN - 2,8) * 40000
CONTINUE

ULTM = BHM

DN 18 LD = 1,15

DIST = XDIST{LD)

DD 17T M = 2,3

BMW(M) = 0.0

SUMWC = 0.0

SUMLD = 0.0

GU TO (14149),M

i8 JULCay DATE = 70224

IFIDISTLLELC(2))Y GC TO 3
OFSTw = DIST - C{(2)

DLSTW = DFSTw + C{3)
IF(OLSTW.GF.SPANLY GU TG S

KACE = 1
SUMLD = 1.8
SUMWC = 33.6
S0 TQ 10
DFSTW = DISY

DLSTwW = DFSTW + 14.0
IF(DLSTW.GTLSPANLY wi) TO 7

KACE = 2

SUMLD = 1.6

SUMNC = 1142

GO TO 10

KACE = 1

SUMLD = 1.0

SUMWC = 11,2

GC TU 10

SUMLO = 0.8

SUMKC = 0.0

GO 1O 10
IF(OIST.LEL28,0) G0 TN A2
KACE = §

OFSTw = DIST - 28.0

GO TQ 2

OFSTw = DIST - C(2}
[FLOFSTW.LE.0.0) GO TD 15
KACE = 4

GU TO 4

CBAR = SUMWC/SUMLD + DFSTW

REACTN = (1.0 ~ CBAR/SPANL) * SUMLD
BMW(M)=(DIST * REACTN — 3IMPRIM(KACE)) * TOTTLD
CONT iNUE

CONT INUE

8™ = AMAXT(BMW(Z)3AMWL 3} )
BMHS(LDY) = BM*1D,

OFSTw = DIST

OLSTw = OFSTw & C(3)
IF(OLSTWLGTLSPANLY GO T 11

CUAR = QIST ¢ 0,3) .
REACTN = (1e0 - CBAR/SPANL) * 1.8
GU T 1A

OLSTw = DFSTw ¢ Ct2)
IF{OLSTW.GT.SPANL}Y GO TO 12

CBAR = DIST + 7.0

REACTN = (1.0 - CHAR/SPANL) * 1.6
GU T 13
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FORTRAN

00350
0031
0092
0093
00354
0095
0036
0097
0098
2039
0190
0101
0102
01903

IV 6 LEVEL

12
13
18

20
19

18 JMLIAD DATE = 70224 © 00755725

REACTN = (1.0 = DIST/SPANL} * 0,8

ViLD) = REACTIN * TOTTLD

CONTINUE

00 20 Lh = 1,11

VHS{LD) = AMAX1I{V(LD),V{12-LD)}

BMHSILD) = AMAXI{BMHS(LD)} BMHS(12-1LD1})
CONTINUE

IF(3MHS(5) LT, 8MFS(4)) BMHS(5) = BMHS({4)
IF(BMHS(6) LT +BMHS(5)) BMHS(6) = BMHS(5)
IF{BMHS(6) LT.ULTM) BMHS{6) = ULTM

DO 21 L = 4,3

BMHS (L} = AMAX1{BMHS({L),BMHS(12-L})

RE TURN

END
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FORTRAN IV G LEVEL

0001
0002

QQu3
0004

0005
0006
ocor

oco8

00083
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019

0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
00398

~N

FORTRAN IV G LEVEL

0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
G055
0C57
0954
0Cs9
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069

5

™~

10
11

14
15

12

13

18 RRLOAD DATE = 70224

SUBROUTINE RRLDAC

00755725

COMMON/KT/ ASL,IBSLsINA,YTC,YBC,VTCSL,ZTSL¥BCSLyZBSLAREAC,ECCL,
LENOMAX , TENIN,SPANL yBSPAC,BTYPE«TSy EFW s UWByUNS,EC,FCSLyES2ASTRN,
2FPSoNCDL ¢ ZTBZBBo YTy AREA,D o I8y ZBBC o« STRNS,ECAL,YB,ZTBC, WTF,BP,AV

3FPYLTYPE,KASEKODE,RROAD, SFPC,DFACT

COMMON/JWM/ VMA{20),VDL(20) ¢XDIST(15)4DEFK2,DEFL12,7EFK]4DEFLL4,

1ONCDL2,0NCDL ]

COMMON/LLI/ BMMA(20),BMOL(20),BMSUM(20) 4BMBM(20) ,BMNCDL(201},VSUM(2

10),8M5L(20)
OIMENSION W(183,C(18),POINY(9)
DATA W/0e5¢4%1.0,4%0.659045914%1.094%0.65/

DATA €/04098¢0¢1340118.0923¢09320043700443009480095606096%4.0¢69.0,47

1460¢79.0,88.0¢93,0999.04104.0/
DATA WU,CU/0,.1,109,0/

SPAN=SPANL

TOTLLD = RROAD

FRACT = 1.35 — (SPANL*SPANL)/50000.
DO 13 LD = 1,15

BMMAX = 0.0

VMAX = 0,0

DIST = XDIST(LOD)
D0 12 M = 1,18
SUMWC = 0.0
SUMLD = 0.0

8M = 0.0

CHECK WHEEL POSITIONS FOR MAX, MOMENT
IF(C(M).GT.DIST) GO TO 6
OFSTwW = DIST - C(M)

IcC =1

CN = CU

OSTRN = SPAN - DFSTHW
IF{CN.GT,DSTRN) GO YO 1
DISTWY = DSTRN - CN

SUMWC =(SPAN-DISTWU/2,0) *WU*0ISTWY
JLM = 18

SUMLD = DISTWU * WU

GO TO 4

SUMWC = 0.0

DO 2 JL =M , 18

JLM = JL
IF(C{JL).GE.DSTRN) GO TO 3
CONT INUE

GO TO 4

JLM = JLM -1

DO 5 N = ICyJLM

SUMLD = SUMLD + WiN)

18 RRLOAD DATE = 70224

SUMWC = SUMWC + (DFSTW + C(N)- CHLIC))*W(N)
CBAR = SUMWC/SUMLD
REACTN = (1.0 ~ CBAR/SPAN) * SUMLD

G0 TO 10
00 7 JL = 1yM
JEW = JL

CM = CiM) ~ CLJL)

IF(CM.LT.DISTY GO YO 8

CONTINUE

IC = JFW

OFSTW = DISY - C#

CN = CU - C(IC)

GO 10 9

00 11 JJ = ICyM

BM = W{JJII*{CIM)I-C(JJ)) ¢+ BM

BMLL = (BM-DIST*REACTN}*TOTLLD*12,
vSus = 0.0

IF(M,EQ.IC) GO TO 15

MML = N - 1]

DO 14 MMM = [C,MM]1

VSUB = VSUB + W(MMM)

v = {REACTN — VSUB) * TOTLLD
REACTN = REACTN * TOTLLD

CALL MACKS{BMMAX,VMAX M,V ,BMLL,REACTN,MBM,MVM)
CONT INUE

VMA(LD)=VMAX*10CC.00 *FRACT/S5,.
BMMA(LD)=BMMAX*1000.00 * FRACT/S.
CONT INUE

RETURN

END
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0001
0002

0003

0004
0005
0006
0007

0008

0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041

PO~ O

FORTRAN IV G LEVEL

0042
0043
0044
0045
0046

600

18 SPCL DATE = 70224 00/55/25

SUBROUTINE SPCL ,

COMMON/JWM/ VMA(20),VDLE20) +XDISTI15) ¢DEFK2,0EFL124DEFKLDEFL14,
1DNCDL2,DNCDL 1

COMMON/KI/ ASL,IBSL,INA,YTC,¥BCoYTCSLoZTSL,YBCSL.ZBSLyAREAC,ECCL,
1ENDMAX, TENIN,SPANL,BSPAC,BTYPE, TS, EFW ,UWB,UWS, EC,ECSL,ES,ASTRN,
2FPSNCDL yZVB,Z8B,YTyAREA,D4 1By ZBBC, STRNSyECAL; YBoZTRC,WTF,8P, AV
34FPY LTYPE+KASE,KODE ;RROAD, SFPC,DFACT

COMMON/J/ BMHS(20)4BMSPL20) 8MLL(20) oVHS (20} ,VSP{20),VLL(20)
DIMENSION V(20)

DIMENSION CG{3),WB{3},AT{3} ,HW(3)}

DATA COyWByWT o HN/2.092%2.87144092%1600+48¢01¢40.0930,01924.0432.0924%.
10/ .
DATA V/20%0.0/

HSPAN = SPANL * 0.5

D0 4 LD = 1,15

DIST = XDIST{LD) _

DLSTW = DIST ¢ WB(LTYPE)

IF (DLSTW.GT.SPANL) GO TO 1

CBAR = DIST + CGILTYPE)

REACTN = (1.0 ~ CBAR/SPANL) * WT(LTYPE)
BMSP(LD)= DIST * REACTN*12000,

6o TO 3

IF(DIST.GT.HSPAN) GO TO 2

REACTN = (1.0~ DIST/SPANL) * HW(LTYPE)
BMSP{LD)= REACTN * DIST*12000,

G0 TO 3

TF(LD.GT.11) GO TQ 9

BMSP(LD} = BMSP(12-LD)

6o 10 3 ,

IF(LO.EQ.13) BMSP(LD} = BMSP(12)
IF(LD.EQ.15) BMSP(LD) = BHSP(14)

CONT INUE

OLSTW = DIST + WB(LTYPE)

IF (DLSTW.GT.SPANLY GO TO 7

CBAR = DIST .+ CGILTYPE)

REACTN = {1.0 - CBAR/SPANL) * WT{LTYPE)
GO TO 8

REACTN = (1.0 — DIST/SPANL)} * HW(LTYPE]
V(LD) = REACTN*1000.

CONT INUE

00 5 LD = 1,11

VSPILD) = AMAXI{VILD),ABS(V{12-LD)))

CONTINUE

vsP(12) = vil2)
VSPL13) = vSPLl12}
VSP(14) = V(la)

i8 SPCL DATE = 70224 00/55/25

VSP{15) = VSP{14}

WRITE(6, 600} {BMHS(T)I = 1,11}

FORMAT (LHL,/7//7/6Xy *JMLOAD MOMENTS? 4 //(2X+FB8,0))
RETURN

END
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0001
0002

0002

000¢

0005
G006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
[¢10) 37
0020

294

18 CHANGE
SUBROUTINE CHANGE

DATE

= 70341 22/35/22 PAGE 0001

CCMMON/LL1I/ BMMA(20),8MDL1{20),BMSUM(20),BMBM{20) »BMNCDL(20),VSUM(2

10) 4BMSL(20)

CCOMMON/JWM/ VMA{20)4VDL{20) ¢ XDIST(15) 4DEFK2,DEFL12yDEFK1,DEFL14,

1DNCDL24DNCDLL

COMMON/KI/ ASL,IBSLsINAyYYCoVYBCyYTCSL»2ZTSL,YBCSLyZ3SLAREAC,ECCL,

LENDMAX, TENINy SPANL yBSPAC+BTYPE TSy

EFW sUMB4UWSECyECSLyESyASTRN,

2FPSsNCDL+ZTByZBBsYToAREA,D+IB+2ZBBCySTRNSyECAL,YByZTBC,WTF,BP,AV

34FPY LTYPE ¢KASE ,KODE yRROAD+SFPCyDFACT,DIA

CHANGE UNITS FOR RERUN WITH 3-STRAND PATTERN

DEFK1 = DEFK1l * 12.
DEFK2 = DEFKZ #* 12,

DEFL12 = DEFL12 * 12.

DEFL14 = DEFL14 * 12.

DNCDL1 = DNCDL1 * 12.

DNCDL2 = DNCDL2 * 12.

D0 294 I = 1+15

BMOL(I} = BMOL(I) * 12000.
BMMA{I) = BMMA(I) * 12000.
BMSUM(I) = BMSUM(I) * 12000.

)
voL(I) = vOL(I) # 1000.
VMA(I) = VMA(I) * 1000.
VSUM(T} = VSUM(I)} = 1000.
FPS= FPS * 1000.
RETURN
END
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0001

0002

0003
0004
0005
0006
0Cca7
0008
0009
0010
0011
0012
0013
0014
Q019
00le6
0017
ooLrg
0019
¢o20
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033

OO0 OO

18 STRMOD DATE = 70224

SUBRCUTINE STRMOD(ECAL)

COMMON/MM/ROW(20) yNROW s SROW(20) 4 SPACE + IWe DROW( 20}

ROWNR = ROW(NRCW)

ROWl = ROW(1)

[F {ROW{NROW) NELROWL} GO T 1
ROW(NROW) = ROWNR -2

NROWA = NROW + 1

ROWINROW) = 2

GO TO 6
IF(ROW1.GT<ROW{2}.AND.NRUW.EQe2) GO TO 4
N = NROW

IF(ROW(N}.GT.RCWNR} GO TO 3
N=N-=-1

Gu 1O 2

ROW(N) = ROWIN) - 2

NROW = NROW + 1

ROWINROW) = 2

G0 TO 6
IF(ROCW1-ROW(2).GT.2) GO TO 5

NROW = 3 .

RIW(L) = ROW(1) - 2

ROW(3) = 2

G0 TO &

RUWIL) = ROW(L) - 2

RUW(2) = RON(2) # 2

S1 = 0.

s2 = 0.

DO A JR = 1,NROwW

S2 = ROW(JR) * (2.0 + ((JR-1)%SPACE}) + §2
Sl = ROW(JR) + S1

ECAL = S2/S1 ,

RETURN

END
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18 CAM3BER DATE = 70224 00/55/25

0cot SUBROUTINE CAMBFRR
c

0602 REAL 8,181, INA,NCDL¢MNCDL,MS, [BSL
0003 COMMON/FYB/KGRIDyNSTRNS, ENDECC o I WCH
0004 COMMON/LOC/PLMAXCMAX,ACRyBCR,ASH,BSH
0¢05 COMMCN/MMM/ EQ,HCPT,P
0006 COMMON/KI/ ASL,IBSLsINA,YTC,YBC,YTCSL,2ZTSL,YBCSL,ZBSLyAREAC,ECCL,

1ENDMAX o TENIN s SPANL ¢ BSPACBTYPE,TS, EFW »UWB,UNS,EC ECSL,ES,ASTRN,
2FPSyNCDL ¢ ZTBoZBR, YT, AREA D, [8,ZBBC,STRNS yECALyYByLTBC o WTF,BP, AV
34FPY LTYPE,KASE,KODE ,RRUAD, SFPC,DFACT
C
C
c CAMBER AND STRFSS LUSS CALCULATIONS
c
c
0007 ASH = 0.000325
0008 8SH = 10.
0009 ACRR = 0,000225
0010 BCR = 15.
0011 ACR = ACRR%0,001
0012 RN = ES/EC
0013 AST = ASTRN®STRNS
o014 W = UWB®AREA/144,

0015 DLM = {WXSPANL*SPANL/B.)1%¥12,

0016 TEMP = 1.+ (KN®AST/AREA ) +(RN*AST®ECCL*ECCL/18)
0017 FR = FO/TEMP +{DLM®ECCL*RN*AST/(IBXTEMP))
0ols PLI = ((FO-FR)}/FO)*100.

0019 CONST = (1./AREA)+{ECCL*ECCL/IB)

0020 FCSO = FRACONST-(DLM*ECCL/IH)

0021 STRN1 = ACR*FCSC#ASH

0022 STRN2 = STRN1-STRN1* (RN#AST#CONST)

0023 DFCS = STRNZ®ES*AST*CONST * 10.0 ** 6
0024 STRN4 = ACRX{FCSO-DFCS/2.)+ASH
0025 STRNS = STRN4-STRA4*RN*AST*CONST
0026 DFCSL = STRNSKES#AST*CONST * 10.0 *% 6o
0027 STRNG = ACR*([FCSO-DFCS1/2.)+ASH
0024 STPNT = STRN6-STRNG¥RN#ASTXCONST
0029 PLINF = (STRNT*FS*AST#10.0%%6/F0)%100,

0030 PLMAX = PLINF+PLI

0031 CCONST = 1,/{EC*1B*10,%%6)

0032 HSPAN = SPANL/2.

0033 CI1 = CCONST*(FR®ENDECC®HSPAN®O, S*HSPAN%144,)

0034 CI2 = CCONST*(FR&(ECCL~ENDECC)*(HSPAN-HDPT)%0.5%0.67 «{HSPAN-HDPT ) &
2144, )

0035 CI3 = CCONST*{FR#(ECCL-ENDEGC)*HDPT*(HSPAN-HDPT/2,}%144,)

0036 CI4 = CCONST*((5./384,)%(WxSPANL*SPANL*SPANL*SPANL*12.%12,%12,))

0037 Cl = CIL +Ci2 +CI3 -Cl4

0038 STRAIN=FCSO/(EC*10.%%6)

FORTRAN IV G LEVEL 18 CAMBER DATE = 70224 00755725
3633 CMAX = CI*{{ACP*{FCSU-(NFCS/2. 1) ¢STRAIN}/STRAIN) #(1,~(PLINF/100.1)
0040 RETURN .

004l END
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0001
0002
0003
0004
0005
0006

0007
0008
0009

o010
0011
0012

0013

0014
0015
0016
0017
0ols8
0019

0020
0021

0022
0023

0024
0025

0026
0027
0028
0029
0030
0031
0032
0033
0034

18 BLK DATA DATE = 70224 00/55/725

BLOCK DATA

REAL 181

COMMON/JJJ/7 BB(11),WDD(11),CCC{11),EE(L1L)

COMMON/BNS/ BNSTC

COMMON/CONC/ CNCP(IO),CNCD(lQ)rCCP(lO)'CCD(IO)'SCNCP(IO)'SCNCD(lO)
COMMON/LI/BEAM(L11)AR{ITI1D,¥BLILL),¥YTL{11)yDL{11),IBLCL ) ,WTFL{LLD,
1BPRIME(L11)oHH{11)

COMMON/ S/ BMHS (201 4BMSP(20) ,8MLL(20) +VHS (203 ,VSPL20),VLLL20)

COMMON/IBM/ ACII15),VvS(20)

COMMON/JWM/ VMA(200,VDL(20) ,XDISTUL1S5) ,DEFK2+yDEFL12+DEFKY,DFEFL 14,
LONCOL2,0NCDL 1

COMMON/ELL/ IBMNC,WORDS(40),SMBOL1,SMBOL2,SPANL, SPAN2,DFSCR(17)
COMMON/MM/ROW{20) ¢ NROW, SROR(20) 4 SPACE ) IW,DROW(20)

COMMON/LLI/ BMMA(20) ,8MOL{20),BMSUM(20),BMBM(20) +BMNCDL(20);,VSUM(2
10} ,8MSL{20)

COMMON/JDF/ FTLLC(20),FBLLI20),FTSLI20)4FBSLI20},FTBM(20),
1FBBM(20)FTOL(20),FBDL(20) 4FTNCNL{20},F3NCDL(20),57(20),5B(20)
2+FT(20),FB(20)+FTI(20),FBI(20),FTIR(20),FBIBI20),FTIBSN{20),
3FBIBSN(20}

COMMON/JRR/ S{15},+5Q

COMMON/MSC/ VNCDL(1S)

DATA VNCDL/15%0.0/

DATA BMHS,BMSP,3NMLL,VHS,V5P,VLL/120%0.0/

DATA BNSTD/'NS*/

DATA ACI.VS,VMA,VDL, XDISTyWURDS 4ROW, SROW BHHA,BWDL;BMSU*,S"B”,
1BMNCDL ,VSUMy BMSLyFTLL,FBLLyFTSLyFBSL FTBM,FBBM,FTOL, FBOL 4FTNCDL,
2FBNCOLySTo SByFToFByFYI+FBI,FTIBFBIB FTIBSNyFBIBSN+S/725%0.0/

DATA BEAM /WA (OB® 0CH V4R ,0540 ,060%,966%,"72%, 0 Vi, tyi vyl

DATA AR/275. 44'360 31'5°4.94.403 44,493, 44'628 44'750.°A 863,.44,78
18.44,1013.,1C85./

DATA YB1/12.61414063417409y22487+25.53428+41431.07433.73,24.75,31.
796+36.38/

DATA YT1/15438,19407422:91925413,28447931.59,34.93+38. 27;29-25.31-
804,35.,62/

DATA D1/284734 4140014841544 160016641724 3544163::T72.7/

DATA [B1/226584¢431774+82602491019500¢1540234¢25531949374688.,5320
G6044260403,45211804,732320./

DATA WTF1/12.0912.0+1440+41440¢16.0418.092040922.042040+2240442.0/

DATA BPRIME/6e96e53Te0661609TesTerTerBerBey8e/

DATA CNCPyCNCD,CCP4CCD¢SCNCP,SCNCD/60%0.0/

DATA WDD/6¢096e¢517e096e095e¢0970097004700,8.0+8.048.07/

DATA BB/1640+18¢0122¢0114¢0,1600913.092040422:0926.092840928.0/

DATA CC/560166017¢05y740+8¢0¢9:0¢10.0911e0,8.048.0,8.0/

DATA EE/54015e7597651%0¢095¢015¢5¢646597¢5¢9.0¢10.0,10.0/

DATA HH/%2015¢5164003¢514:0¢4¢5¢50095659840950045.0/

END
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APPENDIX C

Following are some example design outpust from the computer

program:
Type 54 Beam One-page Output
Type AASHO IV Multi-page Output
Type AASHO IV Multi-page Output
Type 54 Beam Multi-page Output
Type AASHO IV One-page Output
Type AASHO IV One-page Output
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zeFE

BEAM
SPAN
BEAM
SLAB

INPUT DATA #+#*

TYPE

LENGTH
SPACING
THICKNESS
STRAND SIZE
STRAND ULT.
NO.OF WEB STRNS.

GRID SIZE

STR.

7

nowH oo

s*% BEAM DESIGN ***

TYPE OF BEAM

OF STRANDS

SIZE OF STRANDS
TYPE OF STRANDS

NO.

ECCENTRICITY AT C.i.
ECCENTRICITY AT END

NO.

OF DEPRESSED STRANDS

DISTRICT 14

CONTROL

54

5.75 FT
7.54 FT
7.50 IN
172 1IN
270K

2. IN

LI T T )

TRAVIS COUNTY HIGHWAY NO. LP 275 SUBMIYTED BY BR WINN

NO. L151-6 IPE 228 DATE NOV 2 1970

LOOP 275 OVERPASS US 183 SPANS ND 1-6

UNIT WT. BEAM CONC.
UNIT WT. SLAB CONC.
28-DAY ST.(SLAB CONC.)

E(BM.CONC.)
E(SLB.CONC.)
EIPSRR. STL.}
AASHO L.L.
RAILROAD L.L.

54

22.

1/72

270K

20.80 IN
13.53 N
8

OEPRESS TOP 2 STRANDS TO POSITION A-28
CONCRETE RELEASE STRENGTH = 44Tl. PSI

CONCRETE 28-DAY STRENGTH =

*3& STRAND PATTERN *%x

ROw
ROw
ROW
ROw

(C.

&N

L.

HAS
HAS
HAS
HAS

OF BEAM)

STRANDS
STRANDS
STRANDS
STRANDS

5000. PSI

SPAN 2 BEAM 1

150. PCF L.L. DISY. FACTOR

= = 0.69

= 150. PCF COMP. SLAB WIDTH = 90.48 IN

= 3600. PS1 COMP. DEAD LOAD = 0.0 KLF

= 5.00 E(06)PSI BEAM INERTIA = 164023, ING

= 5.00 E(06)PSI BEAM AREA = 493,44 IN2

= 28.00 E(06)PSI BEAM DEPTH = 54.00 IN

= HS-20 BEAM VB = 25.53 IN

= E- 0. : BEAM YT = 28.%7 IN
D.l. DEFLECTION AT MID-SPAN = 0.053 FT (SLAB)} 0.006 FY [DIAF)
D.L. DEFLECTION AT 1/4 PT. = 0.038 FT (StLAB) 0.004 FT (DIAF)
ULTIMATE MOMENT REQUIRED = 3698. FT-KIPS
ULT. MOMENT PROVIDED = 4161. FY-KIPS UNDER REINF, RECT. SECT.

STIRRUP SPAC. (MIDDLE 1/2 SPAN) = NO. & AT 24,00 IN
STIRRUP SPAC. (EXT. 1/4 SPAN} = NO. & AT 15.88 IN

TOP FIBER DESIGN STRESS (C.t.) = 2150. PSI
BOTTOM FIBER DESIGN STRESS (C.L.) = 2778. PSI

MAXIMUM CAMBER = 1.76 IN
PRESTRESS LDSS = 17.28 PERCENT

150



SPAN TEST BEAM NO,
BEAM TYPE = v
SPAN LENGTH = 75.00
BEAM SPACING = 7.25
SLAB THICKNESS = 6.75
STRAND SIZE = 172
STRAND ULT. STR. = 270K
NO. OF WEB STRNS. = 2
GRID SIZE = 2.
MCMENT

SECTION OEAD LOAD

0 0.0

1 375.5

2 667.5

3 876.1

4 1001.2

5 1043.0

6 1c0l.2

7 876.1

] 667.5

9 375.5

10 0.0

HOLD-DOWN 1024.4

LOOP 275 OVERPASS US 183

ot

STRICT 14

CONTROL NO.

TEST

FT
ET

IN

Lelotl,

0.0
345.0
601.1
768.2
864.7
881.5
864.7
768.2
6011
345.0

0.0

880.2

SPANS NO

151-6

TRAVIS COUNTY
DATE NOV 2 1970

1Pg 2

28

LOOP 275 OVERPASS US 183

INPUT DATA

UNIT WT. BEAM CONC.
UNIT WT. SLAB CONC.
28-DAY ST.(SLAB CONC.}

E(BM. CONC.)
E{SLB. CONC.)
E(PSTR., STL.)

AASHO L.L.

RAJLROAD L.l.

SUMMARY (FT-KIPS)

TOTAL
0.0

T20.5
1268.6
1644,2
1866.0
1924.5
1866.0
1646.2
1268.6

720.5

0.0

1904.6

1-6

STRESSES IN EXTREME FIBERS ODUE TO EXTERNAL LOADS {LBS PER SQ.

SECTION BEAM

TOP BOT

0 0. 0.

1 280. 237.

2 498. 422.

3 654. 553.

4 747, 632.

5 778. 659,

[ T47. &32.

7 654. 553.

8 498, “422.

9 280. 237.

10 0. 0.
HOLD-DOWN 765, 647,

SLA
TQ0P

0.
226.
402.
527.
602,
627.
602.
527.
402.
226.

0.
616.

8
BQT

0.
191.
340.
446.
510.
531.
510.
446.
340.
191.

0.
521.

STRESSES DUE TGO EXTERNAL LOADS PLUS PRESTRESS (LBS PER SQ. IN.

WUE NOCWS N0

10

INITIAL PREST.

TOP

-471.
-537.
-604.
-670.
-737.
-759.
~-737.
-670.
-604.
~537.
-471,.

HOLO-DOWN ~-759.

80T

1898.
1954.
2010.
2066.
2123.
2141.
2123.
2066,
2010«
1954,
1898.
2lal.

BEAM PLUS
INITIAL PREST.
Tae BOT
-471. 1898,
-257. 1717.
-106. 1589.
-16. 1513,

11. 1490.
20. 1483,
i1. 1490,
=16, 1513.
-106. 1583.
-257. 1717.
-471. 1898.
. 1494,

HIGHWAY

NO.

SPANS NO 1-6

= 150. PCF
= 150. PCF
= 3600.  PSI
= 5.00 E(06)PSI
= 5,00 E{06)PSI
= 28.00 E(06)PSI
= H$-20
= E- 0.
SHEAR  SUMMARY (KIPS)
DEAD LOAD L.L.+I. O
55.6 51.9 1
“4.5 4640
33.4 40.1
22.2 34.1
1.1 28.2
-0.0 22.3
1.1 28.2
22.2 34.1
33.4 40.1
44,5 46.0
55.6 51.9 1
7.4 21.4
ING}
TOTAL D.l. DEAD LOAD
NCN-COMP SEC. COMP SEC.
TOP 8T Top BOT
0. 0. 0. 0.
506. 428. 0. 0.
900. 761. 0. 0.
1181. 999. 0. 0.
1350, 1142. 0. 0.
1406.  1190. 0. 0.
1350,  1142. 0. 0.
1181. 999. 0. 0.
900. T61. 0. 0.
506. 428. 0. 0.
0. 0. o, 0.
1381, 1168, 0. 0.
)
FINAL. PREST. PLUS

TQT.

151

ToP

-377.
76.
417.
645,
760.
799.
760,
645.
417.
T6.
-377.
TT4.

80T

isisa,
1135,
847.
654,
556,
524,
556,
654,
847.
1135,
1518,
545,

O.L.{N/C SEC.?

TAL
07.6

90.5
73.4
S$6.4
39.3
22.3
39,3
56.4
73.4
90.5
07.6

28.8

Lp 275

L.L. DI

COMP, SLAB WIDTH
COMP, DEAD LODAD
BEAM INERTIA

SUBMITTED BY BR WINN

ST.

BEAM AREA
BEAM DEPTH
BEAM YB
BEAM YT
LIVE LOAD
PLUS IMPACT
Toe BOT
0. 0.
102. 258.
178, 449,
228. 574,
256. 66b.
261. 659,
256. 646,
228. 574,
178, 449,
102. 258,
0. 0.
261. 658,

ALL LOADS PLUS
FINAL PREST.

ToP

-377.

178
595
e72
1016
1060
1016
872
595
178
-377
1034

.

-

.

BOT

1518.
877.
398,
80.
-90.
-135.
-90.
80,
398.
877.
1518.

-113.

FACTOR

2604
7

LU T [ | I I TR}

TOTAL
Tapr

Q.
608,
1078,
1408,
1606,
1667.
1606.
1408.
1078,
608.

0.
1642,

0.66
87.00
0.0

03.

88,44
54,00
24,75
29.25

BT

0.
686.
1211.
1573.
1788.
1849,
1738,
1573,
1211.
686,
.
1826,



SPAN  TEST BEAM NO.
BEAM TYPE = v
SPAN LENGTH = 15.00
BEAM SPACING = 7.25
SLAB THICKNESS = 6.75
STRAND SIZE = 172
STRAND ULT. STR. = 270K
NO. OF WEB STRNS. = 2
GRID SIZE = 2.
MOMENT
SECTION DEAD LOAD
0 0.0
1 375.5
2 667.5
3 876.1
4 1001.2
5 1043.0
6 1¢01.2
7 876.1
8 667.5
9 375.5
10 0.0
HOLD-DOWN 1024.4

LOOP 275 OVERPASS US 183

TES

FT
FT
IN
IN

34
60
16
86
88
86
76
60

34

88

01
co

¥

Lolotl.

5.0
1.1
8.2
4.7
1.5
4 7
8.2
1.1
5.0
0.0

0.2

STRICT 14
NTROL NO.

151-6

TRAVIS COUNTY

Pe 2

28

LOOP 275 OVERPASS US 183

INPUT DATA

UNIT WT. BEAM CONC.
UNIT WT. SLAB CONC.
28-DAY ST.(SLAB CONC.)

E{BM. CONC.)
E{SLB. CONC.)
E(PSTR. STL.)

AASHO L.le.

RAILROAD L.l.

SUMMARY (FT-KIPS)

TOTAL
0.0

720.5
1268.6
1644.2
1866.0
1924.5
1866.0
1644.2
1268.6

720.5

0.0

1904.6

SPANS NO 1-6

LI O I I )

STRESSES IN EXTREME FIBERS DUE TO EXTERNAL LOADS {LBS PER SQ.

SECTION BEAM

ToP 807

0 G. 0.

1 280. 237.

2 498, 422

3 654, 553.

& T47. 632.

5 778, 659.

6 T47. 632.

7 654, 553.

8 498, 422.

9 280. 237.

10 0. 0.
HOLD-~DOWN 765. 647

SLA
Tar

0.
226.
402.
527.
602.
627.
602.
527.
402.
226.

0.
616.

8
B8OT

0.
191.
340.
446,
510.
531.
510,
446,
340.
i91.

0.
521.

STRESSES DUE TO EXTERNAL LOADS PLUS PRESTRESS (LBS PER SQ. IN.

e NV BN —O

19

INITIAL PREST.

TOP

-47l.
-537.
-6C4.
-670.
-737.
-759.
-737.
-670.
~604.
-537.
~471.

HOLO-D0WN -7%9,

80T

1898.
1954.
2010.
2066.
2123,
2141.
2123.
2066.
2010.
1954.
1898.
2141,

BE
INIT
TOP

-471
=257
~106
-16
11
20
11
-1lé
-106
-257
—471
6

AM PLUS
IAL PREST.
8OT
. 1898.
. 1717,
. 1589,
. 1513,
. 1490.
. 1483,
. 1490,
. 1513,
. 1583.
. 1717,
. 1898,
. 1494,

150.
150.
3600,
5.

S5e

HIGHWAY NO. LP 275
DATE NOV 2 1970

SPANS NO 1-6

PC
PC
PS
00 El

E
3
1
0631PSI

00 El06)PS]

28.00 E(061PSI
HS5-20
E- 0.
SHEAR SUMMARY {KIPS)
DEAD LOAD L.L.+I. 10
55.6 51.9 1
44.5 46.0
33.4 40.1
22.2 34.1
11.1 28.2
~0.0 22.3
11.1 28.2
22.2 34,1
33.4 40.1
44.5 46.0
55.6 51.9 1
T4 21.4
ING)
TOTAL O.l. DEAD LOAD
NCN-COMP SEC. COMP SEC.
TOP 80T ToOP BOT
0. 0. 0. 0.
536. 428. 0. O
500. T61. 0. Q.
1181. 999. 0. 0.
1350. 1142. 0. C.
14064 1190. 0. G.
1350. 1142, 0. 0.
1181. 999. 0. 0.
900. 761. 0. 0.
506. 428. 0. 0.
0. O. 0. 0.
1381. 1168, 0. Oe
}
FINAL. PREST. PLUS

T0T.

151

ToP

~-377.
T6.
417.
645,
760,
799.
760,
645.
417.
T6.
-377.
174,

80T

1518.
1135,
847,
654,
5564
524.
556.
654.
84T.
1135.
1518,
545,

D.t.{N/C SEC.)?

TAL
07.6

90.5
73.4
56.4
39.3
22.3
39.3
56.4
73.4
90.5
07.6

28.8

SUBMITTED BY B8R WINN

L.L. DIST. FACTOR =
COMP, SLAB WIDTH =
COMP, DEAD LOAD =
BEAM INERTIA = 2604
BEAM AREA = 7
BEAM DEPTH =
BEAM YB =
BEAM YT =

LIVE LOAD

PLUS IMPACT TOTAL

Tae B80T Toe

a. 0. 0.
102. 258. 608,
178. 449, 1078.
228. 574, 1408,
256. 646, 1606.
261. 659, 1667,
256. 646, 1606.
228. 574, 1408.
178. 449, 1078.
102. 258, 608.

0. 0. 0.
261. 658. 1642,

AtL LOADS PLUS
FINAL PREST.

TOP

-377.

178

595,

872

1016.
1060.
1016.

872,

595
178

-377.
1034.

sor

1518.
877.
398.

80.
~90.

-135.
=90,

80,
398.
877.

1518.

-113.

0.66
87.00
0.0

03.

88.44
54.00
24.75
29.25

BaT

0.
686.
1211.
1573.
17A8.
1849,
1788.
1573,
1211.
686,

1826.



LOOP 275 QVERPASS US 183 SPANS NO i-6

STIRRUP SPACING IN EXTERIOR 1/4 SPAN (AASHO SPECS.) NO. 4 AT 13.5 IN.

STIRRUP SPACING IN MIDDLE 1/2 SPAN (AASHO SPECS.) NG. 4 AT 20.0 IN.

STIRRUP SPACING BASED ON ACI SPECS.

SECTION
o NO. 4 AT 5.0 IN.
1 NO. 4 AT 24.0 1iIN.
2 NO. 4 AT 18.2 IN.
3 NO. 4 AT 17.1 IN.
4 NO. 4 AT 24.0 IN.
5 NO. 4 AT 24.0 IN.
6 NC. 4 AT 24.0 IN.
7 NO. & AT 17.1 IN.
8 NO. 4 AT 18.2 IN.
9 NO. 4 AT 24.0 IN.
10 NO. 4 AT 5.0 IN.

MAXIMUM ULTIMATE HORIZONTAL SHEAR BETWEEN SLAB AND GIRDER FLANGE (VQ/1)
SECTION

184.0 PS|]
156.1 PSI
128.2 PSI
10C.3 PSI
72.5 PS1
49.3 PSI
72.5 PSI
100.3 PSI
128.2 PSIT
156.1 PSI
184.0 PSI

COoE~NCUVHANN~O

—

LOOP 275 OVERPASS US 183 SPANS NO 1-6

ULTIMATE MOMENT REQUIRED
ULTIMATE MOMENT PROVIDED

3768.3 FT-KIPS
4236.3 FT-KIPS UNDER REINFORCED RECTANGULAR SECTION
DESIGN BASED ON STRESSES

DEAD LOAD DEFLECTIONS SLAB DIAPHRAM COMP DEAD LOAD
MIDSPAN 0.028 FT 0.003 FY 0.0 FY
QUARTER POINT 0.020 FT 0.002 FT 0.0 FT

MAXIMUM CAMBER = 1.03 IN.
PRESTRESS LOSS = 12.36 PERCENT

TYPE OF BEAM = Iv

NGQ. OF STRANDS = 22,

SIZE OF STRANDS = 1/2

ULT. STRENGTH OF STRANDS = 270K
ECCENTRICITY AT C.L. = 21.84 IN,
ECCENTRICITY AT END = 17.84 IN.
CONCRETE RELEASE STRENGTH = 4000. PSI
CINCRETE 26-DAY STRENGTH = 5000. PSI

NUMBER OF DRAPED STRANDS 4
DEPRESS TOP STRANDS TO POSITION A-26

STRAND PATTERN AT CENTERLINE OF BEAM
RCW 1 ~AS 12 STRANDS

kOw 2 HAS 10 STRANDS

152



SPAN  TEST BEAM NO.
BEAM TYPE = 1v
SPAN LENGTH = 75.00
BEAM SPACING = 7.25
SLAB THICKNESS = 6.75
STRAND SIZE = 172
STRAND ULT. STR. = 270K
NO. OF WEB STRNS, = 3
GRID SIZE = 2.
MOMENT
SECT{ON DEAD LOAD
0 G.0
1 375.5
2 667.5
3 876.1
4 1001.2
5 1043.0
6 1001.2
7 876.1
8 667.5
9 375.5
10 0.0
HGLD-DOWN 1024.4

LOOP 275 OVERPASS US 183

01
co

TEST

Lelo+i,

0.0
345.0
60Ll.1
768.2
B64.7
881.5
864.7
T68.2
601.1
345.0

0.0

880.2

SPANS NO

STRICT 14
NTROL NO.

UNIT WT. BEAM CONC.
UNIT WT. SLAB CONC.
28-DAY ST.(SLAB CONC.)

E(BM. CONC.)
E{SLB. CONC.)
EIPSTR. STL.)

AASHO L.l.

RAILROAD L.L.

SUMMARY (FT-KIPS)

TOTAL
0.0

720.5
1268.6
1644,2
1866.0
1924,.5
1866.0
1644,.2
1268.6

720.5

0.0

1904.6

1-6

STRESSES IN EXTREME FIBERS DUE TO EXTERNAL LOADS (LBS PER SQ.

SECTION BEAM

TOP BOT

0 0. 0.

1 280. 237.

2 458. 422,

3 654, 553.

4 T47. 632,

5 778. 659.

3 T47. 632.

7 654, 553,

8 498. 422.

9 280. 237.

10 O. O.
HOLD-D0WN 165, 647.

SLA
TopP

. 0.
226.
402.
527.
602.
627,
602.
527.
402.
226.

0.
616.

8
BOT

0.
191.
340
446.
510.
531.
510.
446,
340,
191.

0.
521.

STRESSES DUE TO EXTERNAL LOADS PLUS PRESTRESS (LBS PER 5Q. IN.

T T8 e

%o~

s
10

INITI
Toe

- 438,
-S1l.
AR,
Sbhhe.
-128.
-152.
- 128,
~oho.
-583,
-511.
—-438.

HOL D-D00wN -152.

AL PREST.
80vV

1870.
1932.
19913,
2054 .
Jilv.
2136,
2115
2054,
1693,
1932,
1870.
2136,

BE
INIT
TopP

~438
-231
-85
-2
19
26

0.66
87.00
0.0

03.

38.44
54.00
24,75
29.25

TRAVIS COUNTY HIGHWAY NO. LP 275 SUBMITTED BY RR WINN
151-6 IPE 228 DATE NOV 2 1970
LOOP 275 OVERPASS US 183 SPANS N0 1-6
INPUT DATA
= 150. PCF L.l. DIST. FACTOR =
= 150. PCF COMP. SLAB WIDTH =
= 3600. PSI COMP. DEAD LOAD =
= 5.00 E{06)PST BEAM INERTIA = 2604
= 5.00 E(06)PSI BEAM AREA = 7
= 28.00 E(06)PSI B8EAM DEPTH =
= HS=-20 BEAM YB =
= E- 0. BEAM YT =
SHEAR SUMMARY (KIPS)
DEAD LOAD tLela+l. TOTAL
55.6 51.9 107.6
44.5 46.0 90.5
33.4 40.1 T3.4
22.2 34.1 564
11.1 28.2 39.3
-0.0 2243 22.3
11.1 28.2 39.3
22.2 34.1 56.4
33.4 40.1 734
44,5 46.0 90.5
55.6 51.9 107.6
T4 21.4 28.8
ING}
TOTAL D.L. DEAD LOAD LIVE LOAD
NON-COMP SEC. COMP SEC. PLUS IMPACT TOTAL
TOP 8OT ToP 8oT ToP 80T ToP
O. 0. 0. 0. 0. 0. 0.
506. 428. 0. 0. 102. 258, 608.
900. T6l. 0. 0. 178, 44S. 1078.
1181. 999, 0. 0. 228, 5T4. 1408,
1350. 1142. 0. 0. 256. 646. 1606.
1406. 1190. O. 0. 261. 659, 1667.
1350. 1142. 0. Ce 256. 646, 1606.
1181. 999. 0. 0. 228, 5T4. 1408.
900. 761. Q. Q. 178. 449, 1078.
506. “28. 0. O. 102, 258. 608.
0.’ 0. 0. 0. 0. 0. 0.
1391. 1168, 0. 0. 261, 658. 1642,
)
AM PLUS FINAL PREST. PLUS ALL LOADS PLUS
1AL PREST, TOT. D.L.{N/C SEC.) FINAL PREST.
B8oT Toe BOT ToP BOT
° 1870. -351. 1496. -351. 1496,
. 169, 97. i17. 200, 859,
. 1871, 431, 833, 611, 84,
. 1501. oho, 6hb, HA4, 70,
. 1483, 161, 550, 1023, -,
. 1477, BO&. 519, 1065, ~ 140,
. 1483, To1. 550. 1023, -%,
. 1%501. 656, b44, 8434, 70,
. 1571. 4313, 833, 611, 384,
B 1694, 97. 1117, 200. 859.
. 1870. -351. 1496, -351. 1496,
. 1489. 779. 540. 1040. -118,

153



LGOP 275 CVERPASS US 183 SPANS NO 1-6

STIRRUP SPACING IN EXTERIOR 1/4 SPAN (AASHO SPECS.) NO. 4 AT 18.7 IN.

STIRRUP SPACING IN MIDOLE 1/2 SPAN (AASHO SPECS.) - NO. 4 AT 20.0 IN.

STIRRUP SPACING BASED ON AC! SPECS.

SECTION
¥ NO. 4 AT 5.0 IN.
1 NO. 4 AT 6.3 IN.
2 NO. 4 AT 8.4 IN.
3 NO. 4 AT 24.0 IN.
4 NO. 4 AT 24.0 IN.
5 NO. 4 AT 24.0 IN.
6 NO. 4 AT 24,0 IN.
1 NO. 4 AT 24.0 [N.
8 NO. & AT 8.4 [N,
9 NO. 4 AT 6.3 IN.
10 NO. 4 AT 5.0 IN.

MAXIMUM ULTIMATE HORIZONTAL SHEAR BETWEEN SLAB AND GIRDER FLANGE (VQ/1)
SECTION

183.5 PSI
155.7 PSSt
127.8 PSi
99.9 PSI
T2.1 PSI
49.3 PSI
72.1 PSI
99.9 PSi
127.8 PSI
155.7 Psl
183.5 PS1

COVX—NTWVMPLN—O

—

LOJP 275 OVERPASS US 183 SPANS NO 1-6

ULTIMATE MOMENT REQUIRED
ULTIMATE MOMENT PROVIDED

3768.3 FT-KIPS
4229.4 FT-KIPS UNDER REINFORCED RECTANGULAR SECTION
DESIGN BASED ON STRESSES

DEAD LOAD DEFLECTIONS SLAB D [APHRAM CCMP DEAD LOAD
MIDSPAN 0.028 FT 0.003 FT 0.0 FT
QUARTER PCINT 0.020 FT 0.002 FT 0.0 FT

MAXIMUM CAMBEFP
PRESTRESS LOSS

1.01 IN.
12.32 PERCENT

TYPE OF BEAM = v

NO. OF STRANDS = 22.

SIZE OF STRANDS = 172

ULT. STRENGTH OF STRANDS = 270K
ECCENTRICITY AT C.ol. = 21.75 IN.
ECCENTRICITY AT END = 17.39 IN.
CONCREYE RELEASE STRENGTH = 4000. PSI
CONCRETE QB-DAY STRENGIH =  5000. PSI

NUMBER OF ORAPED STRANDS = 6
JEPRESS TOP SYRANDS TO POSITION A-20

STRAND PATTERN AT CENTERLINE OF BEAM
ROw 1 HAS Il STRANDS

ROw 2 HAS 11 STRANDS
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SPAN

BEAM TYPE

SPAN LENGTH
BEAM SPACING
SLAB THICKNESS
STRAND SIZE
STRANU ULT. STR.

NO. JF wEB STRNS.

GRID SIZE

SECTIUN
]

9
i0

HIL U~DOWN

LOOP 275 OVERPASS US 183

SECTIuN

CENOT VSN —O

10
HUl U-DUWN

C®NO VPN ~O

19

DISTRICT 14
CCONTROL NO.

151-6

TRAVIS COUNTY HIGHWAY NG,
IPE 228

LOOP 275 OVERPASS US 183

DATE NOV 2 1970

SPANS NO 1-6

BEAM NO. ALL
INPUT DATA
= 54 UNIT WT. BEAM CONC. = 150. PCF
= 96,42 FT UNIT wT. SLAB CONC. = 150. PCF
= 6.33 FT 28-DAY ST.(SLAB CONC.) = 3600. PS1
= 7.25 IN E{8M. CONC.) = 5.00 EL{06)PSI
= 172 IN E{SLB. CONC.) = 5.00 E{06)PSI
= 270K E(PSTR. STL.)} = 28.00 E(06)PSI
= 2 AASHO L.l = H$-20
= 2. IN RATLROAD L.l. = E- O.
MOMENT SUMMARY (FT-KIPS} SHEAR SUMMARY (KIPS})
DEAD LOAD LeaL.+ls TITAL DEAD LOAD Lolat+l. TOTAL
0.0 0.0 0.0 55.3 45.9 101.2
479.7 393.3 873.1 44.2 40.8 85.0
852.9 688.7 154l1.6 33,2 35.7 68.9
1119.4 886.2 2005.6 22.1 30.6 52.8
1279.3 1001.5 2280.8 1.1 25.6 36.6
1332.6 1C26.8 2359.4 -0.0 20.5 20.5
1279.3 1001.5 2280.8 1l.1 25.6 36.6
1119.4 88642 2005.6 22.1 30.6 52.8
852.9 688.7 1541.6 33.2 35.7 68.9
479.7 393.3 873.1 44a2 40.8 85.0
0.0 0.0 0.0 55.3 45.9 101.2
1318.3 1025.9 2344.1 57 18.0 23.7
SPANS NO 1-6
1
STRESSES IN EXTREME FIBERS DUE TO EXTERNAL LOADS (LBS PER 5Q. IN.)
TOTAL Debe DEAD LOAD
BEAM SLAB NGN-CCMP SEC. COMP SEC.
T0P BOT T0P sorv ToP sor ToP 307
. 0. 0. 0. 0. 0. 0. 0.
448. 402. 551. 494, 999. 896, 0. 0.
196. Tl4. 980. 879. 1776. 1593, 0. 0.
1045, 937. 1286, 1154, 2332, 2091. 0. 0.
1194. 1071, 1470. 1318. 2665. 2389. 0. 0.
1244. 1lle. 1532. 1373, 2116, 2489. 0. 0.
1194, 1071. 1470, 1318. 2665. 2389. 0. 0.
1045, 9371, 1286. 1154, 2332. 2091. 0. 0.
796, T4, 980, a79. 1776, 1593, 0. 0.
448. 402. 551, 494, 999. 896. 0. 0.
0. 0. O. 0. 0. 0. 0. 0.
1231. 1104. 1515. 1359, 2746, 2462, 0. 0.
STRESSES DUE TO EXTERNAL LOADS PLUS PRESTRESS (LBS PER SQ. IN.)
BEAM PLUS FINAL PREST. PLUS
INITIAL PREST. INITIAL PREST. TOT. DeL.{N/C SEC.)
ToP BOT TopP 8Qr T0P BOT Tap
164, 3210. los. 3210. 131. 2568, 131.
~134. 3477. 314, 3075. 892, 1885. 1017.
-432. 3744, 365, 3029. 1431. 1402. 1651.
-729. 4010, 3lo. 3073. 1748. 1118. 2031.
-1027. 42717, 167. 3206, 1843. 1032. 2162,
-1170. 4406. Ta. 3290. 1839. 1036« 2167.
-1027. 4277, 167. 3206, 1843, 1032. 2162,
-72%9. 4010. 316, 3073. 1748, 1118. 2031.
-432. 3744, 365. 3029. 1431, 1402. 1651,
-134. 3477, 3l4. 3075. 892. 1885. 1017,
164. 3210. 164, 3210. 131. 2568, 131.
-1170. 4406, 6l. 3302. 1810. 1062, 2137.

HULO=J0nN
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LP 275

SUBMITTED

L.L. DIST. FACTOD
COMP. SLAB WIDTH
COMP. DEAD LOAD
BEAM INERTIA
BEAM AREA
BEAM DEPTH
B8EAM YB
BEAM YT
LIVE LOAD
PLUS IMPACY
TaP 80T
0. 0.
125. 461
220. 808.
282. 1039,
319. 1174,
327. 1204,
il9. 1174,
282. 1039,
220. 808.
125. 46l .
0. 0.
3217. 1203,

ALL LOADS PLUS
FINAL PREST.

sov
2568.
1424,
584.
79.
-142.
~168.
-142.
79.
594.
1424.
2568,
-141.

BY BR WINN

R = 0.58
= 75.96
= 0.0
= 164023,
= 493.44
= 54.00
= 25.53
= 28.47
TOTAL
ToP BOT
['NY 0.
1125, 1357,
1996. 2401.
2614, 3130.
2984, 3564,
3103, 3693,
2984, 3564,
2614, 3130,
1996, 2401.
1125. 1367,
0. 0.
3073, 3645,

IN
KLF
IN&
IN2
IN

IN



LudP 275 CVERPASS US 183 SPANS NO 1-6

STIRRUP SPACING IN EXTERIGR 1/4 SPAN {AASHGC SPECS.) NO. & AT  16.8 IN.

STIRRUP SPACING IN MIDDLE 1/2 SPAN (AASHD SPECS.} NO. 4 AT 26.0 1IN,

STIRRUP SPACING BASED ON ACI SPECS.

SECTION

0 NO. 4 AT 4.6 IN,
1 NC. 4 AT 17.4 iIN.
2 NO. 4 AT 16.7 IN,
3 NO. 4 AT 17,0 IN.
4 NO., 4 AT 17.4 IN.
S NO. 4 AT 17.4 IN.
6 NC. & AT 17.4 IN.
7 NO. 4 AT 17.0 IN.
8 NO. & AT 16.7 IN.
9 NO. 4 AT 17.4 IN,
10 NO. 4

AT 4.6 IN.

MAXTMUM ULTIMATE HORIZONTAL SHEAR BETWEEN SLAB AND GIRDER FLANGE {(VQ/I}
SECTION

"t 223.2 Psi
*188.0 PSI
152.8 PSl
117.6 PSI
82.4 PSI
61.5 PSI
82.4 PSI
117.6 PSI
152.8 PSi
188.0 PSI
223.2 PSI

CO® T VP WN=O

-

LOOP 275 OVERPASS US 183 SPANS NO 1-6

ULTEIMATE MOMENT REQUIRED
ULTIMATE MOMENY PROVIDED

4565.8 FT-KIPS
5$396.9 FT-KIPS UNDER REINFORCED RECTANGULAR SECTION
DESIGN BASED ON STRESSES

OEAD LOAD DEFLECTIONS sLas DIAPHRAM COMP DEAD LOAD
MIDSPAN 0.113 FT 0.016 FY 0.0 FT
QUARTER POINT 0.081 FT 0.011 FT 0.0 FY

MAXIMUM CAMBER
PRESTRESS LOSS

2,85 IN.
19.22 PERCENT

[

TYPE OF BEAM = 54

NO. OF STRANDS = 30.

SI1ZE OF STRANDS = 172

ULT. STRENGTH OF STRANDS = 270K
ECCENTRICITY AT C.l. = 19,40 IN.
ECCENTRICITY AT END = 10.60 IN.
CONCRETE RELEASE STRENGYH = 5490, PSIl
CONCRETE 28-DAY STRENGTH = 5490. PSI

NUMBER OF DRAPED STRANDS 12
DEPRESS TOP STRANDS TGO POSITION A-34

STRAND PATTERN AT CENTERLINE DF BEAM
R3e 1 HAS €& STRANDS
ROw 2 HAS 6 STRANDS

Rdw 3 HAS

.3

STRANDS

RIw & HAS

o

STRANDS
R0w 5 HAS & STRANDS

Ridw ~ HAS 2 STRANDS
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BEAM
SPAN
BEAM
SLAB

INPUT DATA *¥*x

TYPE
LENGTH
SPACIN

THICKNESS

STRAND SIZE
STRAND ULT.

GRID

SIZE

G

STR.
NO.OF WEB STRNS.

i2

[T T VI T

*%% BEAM DESIGN *¥x
NOTE~----RELEASE STRENGTH BASED ON MAXIMUM DRAPED POSITION OF STRANDS

TYPE OF BEAM

NO.

OF STRANDS
SIZE OF STRANDS
TYPE GF STRANDS

ECCENTRICITY AT C.t.
ECCENTRICITY AT END

NO.

DISTRICT 14

TRAVIS COUNTY

CONTROL NQO. 151~-6 IPE 228

v
4.35
S5.44
7.50
1/2
270K

2.

OF DEPRESSED STRANDS

LU O T [ T I}

FT
FT
IN
IN

IN

HIGHWAY NQO. LP 275

DATE NOV 2 1970

LOOP 275 OVERPASS US 183

UNIT WT. BEAM CONC.
UNIT WT. SLAB CONC.
28—-DAY ST.(SLAB CONC.)

E{BM.CONC.])
E(SLB.CONC.)

SPAN 3 BEAM

E(PSRR. STL.)

AASHO L.L.

RAILROAD L.lL.

v

52.

172

270K
19.29 IN
11.60 IN
10

DEPRESS TOP 2 STRANDS TO PCSITION A-52
CONCRETE RELEASE STRENGTH
CONCRETE 28-CAY STRENGTH

*** STRAND PATTERN *#*x*

ROw
ROw
ROW
ROwW
ROwW

{Cel.

HAS
HAS
HAS
HAS
HAS

PN

12.
12.
12.
10.

6.

OF BEAM)

STRANDS
STRANDS
STRANDS
STRANDS
STRANDS

5980. sl

Tl43. PSI

157

150.
150.
3600.

HS-2
E-

HoWowouwowwonou

SPANS NO 1-6

o
0.

16

PCF
PCF
13

5.00 E(06}PSI
5.00 E(06)PS!
28.00 E(06)PSI

Delo DEFLECTION AT MID-SPAN

D.Le

ULTIMATE MOMENT REQUIRED = 6860.
ULT. MOMENT PROVIDED = 9219.

STIRRUP SPAC.
STIRRUP SPAC.

{MIDOLE 1/2 SPAN)

(E

DEFLECTION AT 1/4 PT. =

XT. 1/4 SPAN)

TOP FIBER DESIGN STRESS (C.L.!

BOTTOM FIBER DESIGN STRESS (C.lL.)

MAXIMUM CAMBER
PRESTRESS LOSS

3.22 IN
17.64 PERCENT

SUBMITYED BY BR WINN

L.L. DIST. FACTOR = 0.49
COMP. SLAB WIDTH = 65.28 IN
COMP. DFAD LOAD = 0.0 KLF
BEAM INERTIA = 260403, ING
BEAM AREA = 788.44 IN2
BEAM DEPTH = 54.00 IN
BEAM YB = 24475 IN
BEAM YT = 29.25 IN

G.176 FT (SLAB) 0.016 FT (DIAF)

0.125 FT (SLAB) 0.010 FT {DIAF)
FT-KIPS

NO
NO

"o

FT-KIPS UNDER REINF. RECT. SECT.

« & AT 20.00 IN
« & AT 13.43 IN

3945, PSI
3888. PSI



DISTRICT 14 TRAVIS COUNTY HIGHWAY NO. LP 275 SUBMITTED B8Y BR WINN
CONTRCL NO. 151-6 I1PE 228 DATE NOV 2 1970

LOOP 275 OVERPASS US 183 SPANS NO 1-6

SPAN 3 BEAM 16
#xxx INPUT DATA #%*x%
BEAM TYPE = v UNIT WT. BEAM CONC. = 150, PCF L.L. DIST, FACTOR = 0.49
SPAN LENGTH = 124,35 FT UNIT WT. SLAB CONC. = 150. PCF COMP, SLAB WIDTH = 65.28 IN
BEAM SPACING = 5.44 FT 28-DAY ST.(SLAB CONC.) = 3600. PSt COMP, DEAD LOAD = 0.0 KLF
SLAB THICKNESS = T.50 IN E(BM.CONC.) = 5.00 E(06)PSI BEAM INERTIA = 260403, ING
STRAND SIZE = 172 1IN E(SLB.CONC.) = 5.00 E(06)PSI BEAM AREA = 788.44 IN2
STRAND ULT. STR. = 270K E(PSRR. STL.) = 28.00 E(06)PST BEAM DEPTH = 54,00 IN
NO.OF wEB STRNS. = 3 AASHO L.L. = H§-20 BEAM YB = 24,75 IN
GRID SIZE = 2. IN RAILROAD L.l. = €- O. BEAM YT = 29.25 IN
*%* BEAM DESIGN ¥*¥
NOTE~---~RELEASE STRENGTH BASED ON MAXINUM DRAPED POSITION OF STRANDS
TYPE OF BEAM = 1v O.l. DEFLECTION AT MIO-SPAN = 0,176 FT (SLAB) 0.016 FT {(DIAF)
NO. OF STRANDS = 52. DeL. DEFLECTION AT 1/4 PT, = 0.125 FT (SLAB) 0.010 FT {(DIAF)
SIZE OF STRANDS = 172
TYPE OF STRANDS = 270K ULTIMATE MOMENT REQUIRED = 6860. FT-KIPS
ECCENTRICITY AT C.l. = 18.94 IN ULT. MOMENT PROVIDED = 9170. FT-KIPS UNDER REINF, RECT. SECT.
ECCENTRICITY AT END = T.25 IN
N3. OF DEPRESSED STRANDS = 16 STIRRUP SPAC. (MIDDLE 1/2 SPAN) = NO. & AT 20.00 IN
DEPRESS TOP 3 STRANDS TO POSITION A-52 STIRRUP SPAC. (EXT. 1/4& SPAN)} = NO. 4 AT 15.03 IN
CONCRETE RELEASE STRENGYH = 8393, PSI
CONCRETE 28-DAY STRENGTH = 8393, Pst TOP FIBER DESIGN STRESS (C.L.) = 3945, PSI

BOTTOM FIBER DESIGN STRESS (C.L.) = 3888. PSI

MAXIMUM CAMBER = 2,46 IN
PRESTRESS LOSS = 17.44 PERCENT
**%x STRAND PATTERN **x
(C.L. OF BEAM)

ROW 1 HAS 11. STRANDS
ROW 2 HAS 1ll. STRANDS
ROW 3 HAS 11. STRANDS
ROW & HAS 11. STRANDS
ROW 5 HAS 7. STRANDS
ROw & HAS 1. STRANDS
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