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ABSTRACT

A computer program has been developed in this study to perform
the calculations for the design of continuous prestressed concrete
bridge girders. The continuous girder is constructed from simple
span precast concrete I-shaped beams made continuous by supplementary
reinforcing in the deck and the ends of the precast beams. Specifi-
cations for the designs produced are those currently accepted by the
State Department of Highways and Public Transportation.

This volume of the report contains a description of the computer
program, instructions for its use and information on its structure and

operation.

DISCLAIMER

The contents of this report reflect the views of the authors
who are responsible for the facts and the accuracy of the data
presented herein. The contents do not necessarily reflect the official
views or policies of the Federal Highway Administration. This )

report does not constitute a standard, specification, or regulation.
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SUMMARY

This report describes the operation and use of a computer program
for the design of continuous prestressed concrete bridge girders. The
continuous girder is constructed from simple span precast prestressed
concrete I-shaped beams made continuous by supplemental reinforcing in
the deck and the ends of the beam. The program is limited to continuous
girders in which precast beams in all spans are of identical cross section.
The program considers live loads produced by standard AASHTO trucks and lane
loadings, by an "axle train" of up to 15 axles of arbitrary weight and spacing
and by a uniform distributed Toad on the continuous beam. Dead load due to
beam weight, diaphragms and slab weight is also included. Provisions are
made to treat cases where a portion of the deck over interior supports is
cast first to establish continuity and the remaining deck weight is carried
by the coﬁtinuous beam.

The program computes for each span of the girder the number of pre-
stressing strands and their placement, the area of conventional reinforcing
required in the deck to resist negative moment, the area of reinforcing re-

quired at interior supports to resist positive moment and the spacing of

stirrups.




RECOMMENDATION FOR IMPLEMENTATION

A computer program was developed in this study to carry out the
necessary calculations for the design of continuous bridge girders
constructed from simple span precast prestressed concrete I-shaped
beams.

This program is being used byvthe State Department of Highways and

Public Transportation and its continued use is recommended.

iv




II.

I1I.

TABLE OF CONTENTS

Page
ABSTRACT &+ v v v v e e e e o o o e e o e a e e e e e e e ii
SUMMARY v v v v e e e e e e e e e e e e e e e e e e e e e e iid
RECOMMENDATION FOR IMPLEMENTATION . . . . . « « ¢ ¢ « o « o & v
LIST OF FIGURES . . . . . . . e vi
LIST OF TABLES . + v v v v ¢ v o v v v e v v e e e s o e 0 e vii
INTRODUCTION & & v v v v e e v v v e e e e e e o s o e e e a s 1
PROGRAM INPUT/OUTPUT &+ o & v v v v v v e e e e e e e a e e o 3
2.1 Standard Beam Input . . . . « . ¢« « o o ¢ o o oo e . 3
2.2 Non-Standard Beam Input . . . . . . . « « « o o oo . 8
2.3 Mixed Standard and Non-Standard Runs . . . . . . . . .. 13
2.4 Superposition of Load Effects . . . . . . « . « .« o+ . . 13
2.5 Sample Input . . . . ¢« v v o v e e e e e e e e 13
2.6 Program Output Options . . . . . « « .« « o v o v o o v 34
2.7 Interpretation of Program Qutput . . . . . . . . . . .. 35
PROGRAM STRUCTURE AND OPERATION . . . . . . . ¢« « « & o o« 37
3.1 Control Segment - MAIN PROGRAM . . . . . . . . .« . .. 37
3.2 Analysis Segment - Subroutine ANALYZ . . . . . . . . .. 38
3.3 Design Segment - Subroutine DESIGN . . . . . . . . . .. 39
3.4 Subroutine BLOCK DATA « « v v v v v v v v v e v e 43
APPENDIX A.1. LABELED COMMON BLOCKS USED IN INTERSEGMENT
COMMUNICATIONS. « « « o v o e e e e e e e e e e e 14
APPENDIX A.2. DESCRIPTION OF SUBROUTINES . . . . . . . . . . 58

APPENDIX A.3. PROGRAM LISTING . . . . - o v v v v v v v v v s 112




No.

o o1 W N

~

11
12

LIST OF FIGURES

Title Page
Standard Input Form . . . . . . . « « ¢ o o o oo e e e e 7
Non-Standard Input Form . . . . . . . « . . ¢ ¢ o o o o 9
Input Form For Example Problem 1 . . . . . . . . . ... .. 15
Qutput for First Design - Example Problem 1 . . . . . . . .. 16
Output for Second Design - Example Problem 1 . . . . . . . . 18
Partial Slab Continuity Pour - Example Problem 2 . . . . .. 20
Input Form For Example Problem 2 . . . . . . . .. ... .. 21
Qutput For First Design - Example Problem 2 . . . . . . . . . 25
Axle Train Configuration For Example Problem 3 . . . . . .. 28
Beam Cross Section For Example Problem 3 . . . . . . . . . . 29
Input Form For Example Problem 3 . . . . « « « « v « v v . . 30
Output For Example Problem 3. . . . . . . . .« o o v o o 32

vi




LIST OF TABLES

No. Title Page
1 Dimensions of Standard Beams . . . . « . « « + v o 4 0. 4
2 Computation of Standard Diaphragm Weights . . . . . . .. 5

vii







I. INTRODUCTION

This report contains user's instructions and a description of the
computer program for the automated design of continuous bridges, con-
structed with precast, prestressed concrete beams. The program is
written in FORTRAN IV for IBM 360 and 370 series computers and requires
approximately 190,000 bytes of core in source form. The program is structured
around a main program and two functional modules which are called and
executed sequentially. If core space must be reduced, this structure
permits a significant reduction in core requirements through an overlay
process. The program is capable of processing an unlimited number of beam
designs during a single run.

The basic function of the program is to determine the following
information for each span in a continuous beam:

(1) centerline strand pattern,

(ii) strand pattern eccentricity at each end,
(iii) minimum release and 28 day concrete strengths,

(iv) area of conventional reinforcing required in the deck
to resist negative moments at each tenth point of the span,

(v) areas of conventional reinforcing required for continuity
connection,

(vi) spacing of stirrups.
Beam cross sections must be I-shaped and the same section must be used for
all spans (maximum of 10 spans). Standard THD and AASHTO beams may be
designed with minimal program data input. Design live loadings available

include AASHTO standard truck and lane, a vehicle of up to 15 arbitrarily

spaced axles and a uniformly distributed load. Forces resulting from




dead load are included automatically, while forces produced by creep

and shrinkage restraint may be included or excluded at the user's option.
The remainder of this report is devoted to 1nstructions.for the use

of the program and a description of its subroutines and their functiohs.

Section II gives a detailed description of program input and output, while

Section III gives details of program operation. The Appendices contain

program variable definitions, subroutine descriptions, and a program

listing.




IT. PROGRAM INPUT/OUTPUT

Two types of program input are available, each utilizing a different
input form for preparation of data. The first, referred to as a
"standard beam", is intended to minimize data input, and is therefore
Timited to a number of standard conditions defined below. The "non-
standard beam" input option is more 1eng£hy but affords the user the

full range of program options.

2.1 Standard Beam Input

Figure 1 shows the input form used with data preparation for
standard designs. The standard input option is limited to cases where

(i) the beam section used is one of the standard THD or AASHTO
shapes listed in Table 1,

(ii) AASHTO standard loading and/or uniformly distributed load
on composite section, ~

(i11) no-partial continuity for slab dead load,
(iv) two strands in the beam web,
(v) strand grid spacing of 2.0 in.,
(vi) 1/2 in. diameter grade 270 k strands,
(vii) normal weight slab and beam concrete (.150 kips/ft.3),
(viii) slab concrete with 28 day strength of 3.6 ksi.,
(ix) strand eccentricities at each end of a beam may be different,

(x) standard weight diaphragms listed in Table 2.

2.1.1 Title Cards - The first three input cards are the title

cards shown in Fig. 1. The information preprinted on the form in various




Beam D A C E F Q 0 P
Type (in.) (in.) (in.) (in.) (in.)  (in.)  (in.) (in.)  (in.) (in.)  (in.) . (in.)
A 28.0 16.0 6.0 12.0 5.0 5.0 3.0 4.0 0 0 0 0
B 34.0 18.0 6.5 12.0 6.0 5.75 2.75 5.5 0 0 0 0
C 40.0 22.0 7.0 14.0 7.0 7.5 3.5 6.0 0 0 0 0
48 48.0 14.0 6.0 14.0 7.0 4.0 4.0 3.5 0 0 0 0
54 54.0 16.0 6.0 16.0 8.0 5.0 5.0 4.0 0 0 0 0
5M 54.0 22.0 2.0 22.0 8.0 5.0 5.0 4.0 0 0 0 0
60 60.0 18.0 7.0 18.0 9.0 5.5 5.5 4.5 0 0 0 0
66 66.0 20.0 7.0 20.0 10.0 6.5 6.5 5.0 0 0 0 0
72 72.0 22.0 7.0 22.0 11.0 7.5 7.5 5.5 0 0 0 0
1V 54.0 26.0 8.0 20.0 8.0 9.0 6.0 8.0 0 0 0 0
v 63.0 28.0 - 8.0 42.0 8.0 10.0 3.0 5.0 0 0 4.0 4.0
VI 72.0 28.0 8.0 42.0 8.0 10.0 3.0 5.0 0 0 4.0 - 4.0
Beam Types A through 72 - THD standard beams 4
Beam Types IV, V, VI, - AASHTO standard beams ]

x
oI —— /'
(@] _J__lp
Wi
1,0
w

TABLE 1.

1

DIMENSIONS OF STANDARD BEAMS

L

-



Diaphragm Weight (kips) = Cy (s - C2) W

(k/Ft3), and

where S = beam spacing in ft.,

W = unit weight of beam concrete

E;:E G Cy
1.0000 .6516
1.2221 .6850

1.4445 .7572

48 2.0556 .5978
54 2.2779 .6321
5M 2.2779 1.2189
60 2.5001 .7310
66 2.7223 .7658
72 2.9445 .8015
IV 2.0555 .9542
) 2.5001 1.1277
VI 2.9445 .9575

TABLE 2. COMPUTATION OF STANDARD

DIAPHRAGM WEIGHTS




columns need not be punched on the data cards - it will be printed out
automatically during output. The information on these cards is optional.

These cards should be entered only once per problem run.

2.1.2 Load & Span Card - The information on the 4th 1ine of the

form constitutes the Toad and span card. The first column of this card

must contain the letter "L". Standard AASHTO loadings (H-15, HS-15, H-20,

and HS-20) and uniformly distributed load on the composite section (kips/
ft.) are entered in the appropriate columns. Span lengths (in ft.) are

entered in the columns indicated.

2.1.3 Beam Cards - The remaining lines on the input form specify the
properties of the beam to be used. Columns 5 through 9 are for symbols -
to identify the beam. The beam type is input in columns 13 - 14 and must be
selected from among those listed in Table 1. Columns 18 through 21 and 25
through 28 contain the lateral spacing of beams (in ft.) and the slab thickness
(in 1in.), respectively. The minimum 28-day strength of beam concrete for all
spans (in ksi) is entered in columns 32 through 35. If this field is left
blank, 5.0 ksi is automatically assumed. Column 39 permits the user to -
de]ete consideration of creep and shrinkage forces durihg design’by Teaving
this column blank. Columns 43 through 45 allow the user to specify the
lateral distribution factor to be épp]ied to AASHTO loadings. If this field
is left blank, a factor of S/11 applied to axle loads (where S = beam spacing
in ft.) is automatically assumed. The number of interior diaphragms to be
used in each span are specified in columns 55 through 64. The'user may
choose an abbreviated output format by leaving column 68 blank. If a more

extensive 1ist of output information is desired, a "1" must be entered in

this column (see Section 2.6).
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The user may enter as many beam cards as he desires. However, each
beam must have the same span lengths and loading conditions as specified

on the preceding load and span card.

2.1.4 Multiple Beam Runs - The user may, during a single computer

run, treat more than one loading or span length condition. This is ac-
complished by entering a new load and span card for each new condition and

following it with one or more beam cards.

2.2 Non-Standard Beam Input

Figure 2 shows the two part non-standard input form to be used
when one or more of the standard conditions stated in Section 2.1 are not
met. As explained below, not all cards shown on the non-standard form

must be used.

2.2.1 Title Cards - The first three input cards for any computer
run must be the title cards described in Section 2.1.1. As in the standard

input option, not all the information shown need be entered on the form.

2.2.2 Load & Span Card - The load and span card for non-standard

input is identical in form to that used for standard input, with the
exception of two additional entries. If an axle train 1pading is to be
used, a "1" should be entered in column 17, and the 6th and 7th lines of
Part 1 of thevform which describes the vehicle must be included in the
data set. If a partial slab continuity pour is to be utilized, enter a "1"
in column 19, and complete the 1st Tine of Part 2 of the input form which

describes the extent of the continuity pours. As with standard input, an

"L" must be entered in column 1 of the load and span card.




PART lof2 TEXAS HIGHWAY DEPARTMENT

BRIDGE DIVISION
CONTINUOUS PRESTRESSED CONCRETE

BEAM DESIGN PROGRAM
(NON- STANDARD BEAM)

\
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RAL  INFORMATION

Enter 1 For
Axle Train
Uniform Enter 1 For D.L. S PAN LENGTH S (ft)
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Section (k/ft) L3 La 5 -6 v 8 ° o
3I

O (g sseslvsnsninsiients Qears Qe en i ui QR EY

1 5 6 1

I Enter 1 If Creep 8 Shrinkage
Moments To Be Considered

Minimum AASHTO Axle Number of
28 Day Train Interior Diaphragms Enter { for
Glrder ?eam Beam Slab Beam : Dlstnbuhon Distribution Span i Extended Output
e Spacin: Thwkness Strength . .
» T {ksh Factor Factor 12345678 910 Diaphragm Wt. (Kips)

DIIII M oo gig g 0 g gn QO §o ;

13 14 18 21 49 5I

AX LE TR AIN

Axie 14 Axle !5

a
Axle 1 Axle 2 Axle3 Axle4 Axle5 Axle 6 Axle7 Axie 8 Axie9 Axle |10 Axiell Axle 127 Axle I3
Axle Load (Kips)

4 3 ¢ 4 b L 4 4 [ ‘

5 7 [ ] 3 3 b [} J L 4 4 4 4 3 Dist. From Axie 1 To Axle i (ft)
9 13 15 17 19 2 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 5 61 63
iz2 =3 is &4 i= 5 i=6 i=7 i 8 i=9 j= 10 izt 1= 12 i=13 ji=i4 i=15

FIGURE 2. NON-STANDARD INPUT FORM
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2.2.3 Beam Card - This card is similar in form to that used for
standard input. If a standard beam is to be used, enter the beam type in
Columns 13 and 14, and omit the beam dimensions card (Section 2.2.7). If
a non-standard beam is used, enter "NS" in columns 13 and 14. The user
may specify a lateral distribution factor (fraction of an axle) for axle
train loadings by entering this factor in columns 49 through 51. If this
field is left blank, a factor of 1.0 is assumed. The number of interior
diaphragms in éach span are entered in columns 55 through 64. The diaphragm

weight is entered in columns 72 through 75.

2.2.4 Axle Train Cards - (Use only when column 17 of the span and load

card contains “1") - The 6th line contains the weight (in kips) of each axle
in the axle train. The 7th line contains axle spacing information. The
distance between the 1st axle and each of the other axles is entered on

line 7. Axle spacings are specified to the nearest foot.

2.2.5 Continuity Card - (Use only when column 19 of the span and load

éard contains "1") - The coefficients a; and bi on line 1 of Part 2 of the
form denote the fraction of span length Li covered by.the slab continuity
pour. a; pertains to the 1eft end and bi to the right end of the span,

respectively. For example, if a two span beam with span lengths of 60 and

80 ft. were to have a continuity pour extending over 1/4 of each span on

either side of the interior support, a; = .00 (or 1left blank), by = .25,

a, = .25, and b2 = .00 (or blank). If the continuity pour were to extend
10 ft. on either side of the interior support, ay = .00, b] = .17, a, = 13,
b, = .00. |

2




2.2.6 Beam Dimensions Card - This card must be included in non-standard

input if columns 13 and 14 of the beam card contain "NS". If a beam cross
section, which is basically a standard shape, is to be used but with some
dimensions modified, the standard beam identification should be entered in
columns 5 and 6. Otherwise, enter "NS" or leave blank. For a modified
standard beam, only those dimensions which differ from those shown in
Table 1 need be entered. For example, if a type C beam were to be widened
by spreading the forms in order fo gain an additional web strand, "C"
would be entered in column 6, and thé new flange andAweb widths would be
entered in Columns 13 through 16, 23 through 26, and 18 through 21. The
program would then automatically retrieve the other beam dimensions listed
in Table 1. The dimensions F, Q, 0, P shown on the beam section on the
form pertain only to sections with two tapers in flange thickness (AASHTO
V & VI). For sections with only one taper, theée fields should be left
blank.

Column 69 is for specification of the number of strands in the web.
If this column is left blank, two strands are assumed. Columns 72 through
75 specify the grid spacing of the strand pattern. If the field is left

blank, 2.0 in. is assumed.

2.2.7 Miscellaneous Information Card - This card allows the user to

specify strand area (columns 5 through 8), strand ultimate strength (columns
11 through 14), unit weight of beam and slab concrete (columns 17 through 20
and 23 thrbugh 26), and 287day slab concreté?strength (coTumns 29 through 32).
If the.etééhtﬁicities*é%fthé strands at each end of the beam must be equal,

enter."1; ﬁﬁ£§oLgmﬁ 35. - If any field is left blank, the standard values
T E

1isted"ﬁnfse§tﬁ6;/gf1 ére assumed. If standard values are to be used for

-12-




all quantities, this card should be omitted. When the card is used, an

"M" must be entered in column 1.

2.3 Mixed Standard and Non-Standard Runs

Both standard and non-standard input may be used during one program
run. The program will automatically sort out the input data. However, only
one set of title cards should be used in a single run, and the load/span
card and beam card sequence must be maintained for each data set. An

example of this type of input is given in the next section.

2.4 Superposition of Load Effects

The maximum and minimum 1ive load moments and shears determined at
each design point (tenth point) are those creating the greatest effect from
(i) standard AASHTO trucks, or (ii) standard AASHTO lane load, or (iii) axle
train. Impact factors are applied only to AASHTO loadings. For ultimate

strength'calcu1ations, a load factor of

1.30 5
e [D.L. + 3 (LL.+ )] (1)

s applied, where ¢ = 1.0 for moment and 0.9 for shear. Dead load consists
of the sum of the effects due to (i) slab weight, (ii) beam weight, (ii1)

diaphragm weight, and (iv) uniform load on continuous beam.

2.5 Sample Input

Described below are three example problems demonstrating the use of

standard and non-standard input forms.

-13-




2.5.1 Example Problem 1 - This problem consists of a two span bridge,

with each span being 40.0 ft. The loading is AASHTO HS-20. Three girders
are to be designed. The first two are type B beams, on 10 ft. centers with
8 in. slab. In the first design, creep and shrinkage restraint moments are
to be ignored. The second design includes restraint moments. The third
design is a type A beam, on 6 ft. centers with a 6.5 .in. slab. The input
form used for this example is shown in Fig. 3, and the program output for

the first two designs is shown in Figs. 4 and 5.

2.5.2 Example Problem 2 - This design consists of three spans of

117 ft., 134 ft., and 105 ft. The designer wishes to utilize a partial
continuity pour of 1/10th of each span (see Fig. 6). A single diaphragm
Tocated at center span is to be used. The computed weight of a diaphragm
is 1.8 kips. Since the beam is an interior beam, it will carry the full
diaphragm weight (1/2 a diaphragm on each side) and 1.8 is entered on the
form. The bridge is to contain a concrete median curb weighing 100 1bs.
per foot. Three designs are considered: the first is a type IV beam, the
second a 66 in. beam, and the third a 54 in. beam. Because of the loading
options chosen, a non-standard form must be used. Since only the loading
is non-standard, the standard beam identification is entered on the beam
card and the beam dimensions card is omitted. The axle train and miscel-
laneous properties cards are omitted; The second and third designs are
also for standard beams. These are entered using only the beam card on
the non-standard form (3rd and 4th sheets, Fig. 7). The results of the

first design are shown in Fig. 8.

2.5.3 Example Problem 3 - A two span, 60 ft. - 60 ft. bridge is to

sustain the 9-axle vehicle shown in Fig. 9. A non-standard beam cross

-14-
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Girde Beam Beam Stab 28 Doy L.L. Interior Diaphragms
fhoed Type Spacing Thickness Beam Distribution Span i Enter i For
1D (ft.) (in) Sf{l&r}?fh Factor =1 23 45678 910 Extended Output
o
L L - L
5 9 13 14 18 21 25 28 32 35 55 43 45 55 64 68

rIGURE 3. INPUT FORM FOR EXAMPLE PROBLEM 1



NTSTRICT 14 TRAVICS CAUNTY  HICHWAY NN, Ty 39

cOMNTROL N, 4T6-219 IPF 6758 SURMITTEN RY ML

NESCOTPTINN FYAMPLFE pPRARLFEM MN, |

Xk XADTNAE 15 SYMMEYDIC AL — DMLY TMEFNQMATINAN PN 1/2 N6 BRIDCE NUITHIIT k%
Woed Ao gl W re A A ol okke o
*RFE AN TN, ACN 1=
% e 3 xe e 6 % B ol ¥ & vk ook Kok
L33 R Ry sy L L R TR R Ry L R R R R R R Ty R B R R A G R g R 1 R VR O SV AN I N

REAM TVYPE = MO, WER STrANDS = 2 CPEFED AND CSHR INKAGE FORCFS FAMSTYTNEPEN =  NA

BEAM SPACING =10.00(FT) AASHTN L.\, =HS-2" PARTIAL Nt , TONTIMNTTY = N0

SLAB THICKNESS = 8.75(01N) tele NIST =1.,01 AXLE TRPATM NTCST, EAZTAD =1.70

72 DAY ST,.(SLA8) = 3.60(KSY) AEAM TNFRTIA = 43177, IN*%4) UNTF. LOADY AN TAMTIMIINIIS REAM = 7,03

UNIT WT. RFAM CONC,.=0,150{K/FT%x%2) aFAM ARER = 36N ,3( INk*x2) TATA|L STYRRYP AREA =0.22 ([ N¥w)
UNTT dT, SLAR CONMC.=C. 150K/ ET%%3) REAM YR = 14,93(1M)

STRAND AREA =0 153 TN%%2) BrEAM YT = 19.070TN)

ST2AND ULT, STRGTH,.=270,.7(KST) REAM 72 2891, TMx%3)

GeIn SI7E = 2,00(TN) aFAM 7T 22664 1( TN%A3)
*t******&***************tt*t**********#***t*k***t#tk*t**k***t**********t*&***i**ﬁk*k&**kktw#&*.*t**t*t********t**t***t****ktt&kt*&
«NON-STANDARPD DIAPHRAMS#SPAN  1%SDAN  2%SDAM  3xSDAN  4%#SDAN  SXSDAN  4ESPAN  THSPAM  R%SDANM  OxSPANM 1A%

*NO, NTAPHRAMS PER SPAN® | *

*DTAP, WT.= 1.T71(KTPS)*

ek 3 ok o o kK o o 3 sk e ok K X o i ok sk ol e ok el o o Kok ol ok e 2 o ok oK K s oK 38k e e o o e ot o o o i ok o o e e ok ol ook o ok ok e ol o o ok o e e e e o o o oo o ook o ol o K o e ok o ok o ot ol o o oK o o o o o o o o ok ol ok o o e ke e K &
ACOMP, PRNPFRTIES %= SPAN 1 % SPAN 2 % SOAN 2 % SDPAN 4 * SDAM 5 % SPAN 6 * SDAN T * SDANM 8 &« SDAN 0 & SDAN  |~e
290 % ke K ok ok o ol o o % e o i sk e o ke ok 3K ol K s 2 ol e o ok e 0 oK 20 X KK K K k4K X K o N ook e S e ik sk R ek o A ol e ikl ol ol ol e o o e e X ol o o oK ko ok o ok ok ok 3 ol 3 o o 3 e o ok ok ok ol o ok o o o S e e o ok o ok K ot ok e

SPAM LENGTH(FT) * 4n,0 * 49,0
AREA{ IN*x2) * 1279.1 * 1279,1 ~
INERTTA(IN®%4) * 191298, * 191208, *
YBLIN) * 31.77 * 31,77 =
YT{IM) * 2.23 * 2.23 %

o 40 e i A ROk e o i ok ol e e sl e e o ke o ol 3k e ok R K Rt dk e R R R kR Rk A kR kR o ek R ek ok ik ke kR kR ok Aok kR ko ek kA koke ek Rk ki deok Aok ko ok ok Ak ok ke kA ok ok ok ke ok k k%

¥STRAND ANN CONCRFTE PRMAPFRTTIFES*SPAN 1 *SPAN  2%SPAN  3ASPAN  4%SDAN  SECPAN  AXSDAN  THCGPAN  2XSDAM  QKSDAN ] (%
s e ok e ol o vk o R 3 ok e ol sk ok e ok e ol e ok i ke e K ki RSt ol ol ok i I o i e SO e 3 o o e sl i 9 ol e e o 2 e e o e 3 o ol ool ol e e sl ke osk e el ok ok el X ek ke kol ok e ok ok ek dok ke ek ek Rk ok R ko ke ke kk k kk k@

RELFASF STRENGTH(KST) * 4,00 %
28 DAY STREMATH(KSI) * 4,11 *
LFFT ECCENTPICITVITIN) ® T, 60 %
LEFT EMN-RAISE TOP STRANDS TN %POM 7 %
RIGHT ECCENTRICITY(IN) x  7.60 %
RIGHT EMD-RATSE TAp STRANNS TO *RNW T =
CENTER ECCENTRICTITY(INM) * 12,26 *
TNTAL NUMBFR NF STRANDS * 12 *
NO., NF DEPPESSEN STRANDS * 4 .
NO. STRPANDS IN 2Ny 2 LA *
NO, STRANNS IN RNOW ) * q *

o ok 3 o e oK o o o o o e ok e K o e ok ol sk ke 3 ok ok e ol e 0o Sk 3K S e ok K A S e 3K e ol i o R e K ok 3K A e o o S o o o sl e ok i ol o ok ok e e ot o o e Ko ok o ok ol ok ke T oo v e e ol o o o e o o o ok ok o o ool e ook o ok o ok
®(-)M QREINF, (IN®X2/FT) % O/10% 1/10% 2/10% 3/10% 4/10% 5/10% &/10% T/10% a/710% 9710« 10/10*«{+M) CONT, RETNF (TN*kD )% N/]10%1)/10
o e o o o sk ok o e ¥ ol 3k ok o e ol o ke 30K ol 38 5 o ok ol ol ol 3% o e i ok e 3k ok ok sl o e sk e 3 e o 3K K oK e e e R K e ok ki K R oK e K ko s e o i Xk ae e e ik X e i ol ol e o ko ok okl ok o e e o ade ol ol s o ol skl sl 3k R ke 3k ok ok o o ke e o ok o ok kol ok ke ok
' SPAN 1% 0,0n% 0, 03% N,16% D,34% D,42% 0,45% 0,63% 0,3A% (0,24% 0,27 D, 2A7x SPANM 1% 0,00%* H,.9N
E 3231333333333 3233333 333332823312 2333 233 21833322 330333 2322223222l E Rt sl it st 2e sttt it st s sy
AAASHTN STIRRUP SPACING{IN)I*0/4=1/4%1/4=~3/4%3 /44 /4%nxukekxteAlL] STIPRUP SPACINGIIN)=N/4-1/4%1/4~3/4%3/4~4 /4%
SPAN 1%  T.17 % 9,40 * 5,32 kekkkgshex SPAN 1% 7,71 ¥ 16,47 * 4,98 *
ek e e 30 o ekl o e ok ok ok e ol e ol e e ol ok o ok e kel o 3ok ok ol o o e e K ok ol 3K e 3K o 53 ol o o 0K ofe o e X K ol e e K ok e e il o o ok kel e sl o e ke ol sl e ok e e e ol ok ok i ade oK ak o ok e e e o e e 3K aie ok ok ke ok o o ok ok ok ok A ok ok
*ULYIMATF MOMENT SUMMARY({KIP-FT) =% SPAN 1 * SPAN 2 * SPAN 3 % SPAN 4 % SPAN s *
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REQUIPED® 0, 13N14F N4
SUPPLTFN%® 0,16045F 04x*
e o ok e oK 3 ok o o ol ok ok ok e ol e ool e ke o e ke ok K ek Sk o ok e e sl e e 3 ke e o e vie 3K e e ak e ook g K ok e i ok K I e ol e d o ok o kol ke ok oo e il o o ke o R e R e e Kok e e e o e ok o o K o ok ol e KO o KR i e oK K ko K o
* PRESTRESS LNSS{PERCENT) XSDAN 1 %SDAN 2%SPAN  3XSPAN  4%xQPAN  GxCSDPDAN  H6%SPAN T*SPAN 8%«SPAN  ax% CPANM 10x%
o ool o e ool oK A R oK Ak ok Ak s e ko R Rk Rk R R ok Rk ko kA Rk ARk kR Rk ok ko ko kk kb kR kR Rk Ed b bk kb kbbb kkk ko h Rk ek ok kkk kokk bk kv
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: ¢ FIGURE 4. OQUTPUT FOR FIRST DESIGN = EXAMRLE PROBLEM 1 v )
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EINAL® 23,49%
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ok K R K X KoK KKK KK K * * *DEAD | NAD *DEAN L DAN *

XKMOMENT SUMMARY (KTP-FT)* *LTVF LNAN =LTVE LNAN * NCN-FAMD #

ook o ok ok ok 2k ok R ROR K KK KRR G DANED NTNT % MAXY T MM x MIMTMIY X SECTION * QFCTINNM

fcnvp 4
® DPESTRATNT X

rfofFero

e % s o ok ok e o o ek ok e K ol e Y e ok ok e o ok o ol Ak ok ke kK ke KK K K

*  AASHTN
* ULTIMATE &

SHEAD *

********t*****t********ﬁ*******t***ﬁt&*tt**&****tt#*****#*#*****trttk**tt****t***t**k#******k***k****

* 1 x J/10¢ N DeO* 0.0%
* 1 ox 1710 206 ,0% =25.5% 1no, 2%
* 1 x  2/10% 320,0x% -51.2% 1¢4,9%
* 1 % 3/10% 402, 0% =75.8% 257, 0%
% 1 % 4/10% 423,3% ~102.4% 295, Tx
* Lok S5/10% 410.2% -127.9% 210, 9%
* 1 x H/1N% 380.1%* -153.5% 208, T*
* 1 x T7/10* 30N.7* -179,.1* 25T7.0N*%
* 1 & g/10* 182 . 6% —2V4.7% 194,.,9*%
®* 1 *x 9/10% 5l.3% -230.3% 1no, 2%
= 1 % 10/10% Q0% -31l4.6% 0, 0%

Qe
O.qt
Con%
a, N
0.0%
N0
0.0%
N.0*
TeO%
N.0x
NNk

0.0%
D%
C Nk
Ne %
0.0%
JNN%k
0.0%
J.0%
D%
N, Nk
0.0

172.5%
143, 7%
115. 0%
RO, 1%
£3, 0%
65,k
o1.0%
116.5%
142.2%
1Rr9, 7%

‘ ook ok o Aok A o et ko R A R R AR R R R R R AR R KRR R KA KRR KRR R KRR kR AR KRR ARk
*******t*****k***********t********t*****t*****t*****************t************k*************t*t**i*t*tkt
®£CDAN  O%SDAN 0%
t****t***#*****************t******tt*******t#**t****ttt*t***********#**tt**ttt******t***t***t*k****t*t*

¥RELEASF STRFSSESIKST)I*CNAN  LRSPAN  25S5PAN  %¥SOAN  4*SDAN SkSPAN H%SPAN

LFFT END(TNDY* ~0,369%
LEFT FND(BNT) % 1.8650%

HOLD DOWNITNP )& —~ 0, 460%

HOLD NOWN{BNT)* 1,922%

RIGHT FND(TNP)* —-0,369%*

RYGHT ENN{BOT)x* l.86n%
***********************************************x*****#**********t***t*k
e oK e R R ok K A O o o e o o o o ke ok ok K *  Lole MAXTMUM % 1 L, MTNIMUM =%
Wk 3k ok ok e ok kv ok vk e ok ok K ok ok KK ok ok ok ok * NEAN LNAN ® DFAD 1.NAD *
*SEPVYICF LNAN STPFSSES(KST)* *{+)REFD PCSTNT*(—)CREFP RESTMTX
EARE R R ARk KK kAKX kR kR Rk A K kX SPANKPAINTR TP = anT « TP & anT *
***#**********************************ﬁ*****#**************#***********

% 1 % 0/10% —-0.310% 1.557% -0.,310* 1.557%

* 1 % 1/717% N,103%  0,773% 0.161% 1.236%
* 1 % 2/10% 0.561% 0N,236% 0.50T* 1.013*
®* 1 % 3/10% 0,796% -N,068% 0.729% (.R80%
* 1 * 4/10% 0, Q25% -0,208%x N.R52% 1,840
£ 1 % §/10% 1,004% -0,245% 0.929%« 0,828%
®* 1 % 6/1N%= D,910% =0,122% 0.845% 0,042%
* 1 % T7710%  0,T781% J.126% 0,Tl4*x 1.092%
* 1 * 8/10% 0,540% 0.547% 0.495% 1,319
% 1 % 0710% 0.171*% 1.083%x 0.132% 1.644%
® 1 ®10/19% -N.310%  1.557*% —0.354% 2,184%

s o ok o ok e e 9 e o e e e ok ok o ¥k e ook e ok o o ik o ok e e ok ik o ok o e ok ook % ok

THSPAN 9

****ﬁt**t**t*****************t***t********************t*********#tt****t*t*#*#**kt******#**#kt#*#**k#*

AMAX TMUM TEMSTAN STRFSS TNP 0OF SLAB(KST)*

***********************************t********t****#****t***************tk*****t*****#t***t********tttk*

* 0710 % 1710 % 2710 % 3/10 € &/10 * 5/10 = 6/19 *

7710 *

R/10 *

9/10 *

13710 *

*****t*t**tt************t****#****#*****x***************t*k*tt*****###**t*t*t*****t**tk**

SPANY 1% N A0N%®  DJ,N13% N, N3Rx N ,053%  0.070* 0.088* Nel106*

Nel123*

Nelél*™

O.150%

0.2 7%

*******************#**************k***t************t******k*****#*****#******************

FIGURE 4. (CONTINUED)
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LISTRICT 14 TRAVIS CUUNTY HIGHWAY N IH 35
CCONTRUL N0 476-219 IPE €75 SUBMITTZC Gy HLJ
DESCKRIPTIUN EXAMPLE PROBLEM Ndle 1

*xxx3RIDCGE IS SYMMETRICAL = CNLY INFORMATION ON 172 UF R IDGE QUTPUT *%* %

LSRR EERERS EESE S

*HEAM 1aDe DSN 2%

Bk kN Rk Kk R R K K Kk

Rk R ok R Rk Kk W R R KR A KKK R N R KKK AR KK AR R R KRR KRR KR A R MR A K KA R ARk KN E KR KRR RS W kAR AR R RN R KRR Rk Rk kR kR KRR kR k kKK kot

BEAM TYPE = R NiJe WEDB STRANDS = £ » CREER ANU SHRINKAGE FORCES CUNSILERED = YES
BEAM SPACING =10eDC(FT) AASHT Y Leloe =HS=20 PARTIAL DerLe CCONTINUITY = NO
SLAB THICKNESS = 3475(IN) Lele DIST =Ce9l AXLE TRAIN DISTe FACTGR =10C

28 DAY ST.(SLAR) = 346C(KSI) BEAM INERTIA = 43177« (IN*%4) UNIFe LUAD ON CUNTINUGCUS REAM = 0600
UNIT WTe BFAM CONCe=0al50(K/FT2%x3) BEAM AREA = 300e 3(INxx2) TCTAL STIFRUP ARLA =C e22( IN¥
UNIT WTe SLAS CONCe=Del133(K/FT%%x3) BEAM YG = 1493(CIN)

STRAND AREA =0e153(INX%2) BeaM YT = 19«07(IN)})

STRAND ULTe S3THFGTHe=2704C(KSI) BFAM 728 = 2891« 9 (IN%X%3)

GRID S1IZE = 2400(IN) BEAM ZT = 22646 1 (IN%X%3)
********t***************4*#***************#**********x**w**t*****t****************#*#******:**x*t*****v****t*********t*******tt
*NON-~STANDARD CIAPHKAMS®S PAN 1xSPAN 2%SPAN 3xSPAN 4 xS PAN S*xSPAN 6%SP AN 7*SPAN 8% SPAN AxSPAN 10x

*NOe DI APHRAMS PR SFPANX 1 *

*DIAPe WTe= 1e71(KIPS)x
9ok e o ok ok ok R ok K oK X K Ok A K R K 0Kk o R ok K R KRR K K K 3K K K K e K Kk Kk K K K K X K A K K X K K X Ok X K K R X K Rk ok R KR 0K KoK 0K K ok ook ok kol ok Aokok ok ok ok ok Kok Rk

*xCOMP, PROPERTIES =* SPAN 1 * SPAN 2 * SPAN 3 * SPAN 4 x SPAN 5 * SPAN o * SPAN 7 - SPAN & * SPAN G * SPAN 1
2 Aok A o ok ok ook K ok K KK K RO K K KK KKK o o ok K ok o oK oK ok 3k ok ok ok o RoK ok ok K K e K KO ek K R A K O o K A K R OK K K R R KR ROR R O K R OK Ak ok Ok ok Rk R R K ok

SPAN LENGTH(FT) * 4C o0 * 4060 %
AREA(CIN®%2) x 127G .1 * 127941 *
INERTIA(INX%X*4) *x 191298 * 191298+ *
YB(IN) * 31677 * 31677 *
YTCIN) * Ze23 ¥ 2623 %

e A ok ok e A ok K R R KRk K R e o K K R K K K R OR K R KK K R ok ke ok ok R R R KKK Kk Kk R ok K K K % KK R K K R R K KK R kR Kk % ok ko ko R OR R R ok Rk R ok A ROk KK KK K ok kR R KX kK kR

xSTRAND AND CCANCRETE PROPERTIES*SPAN 1#%SPAN 2%SPAN  3%SPAN  4%4SPAN  S5*SPAN  6*SDAN  7x53PAN  8%5PAN  9xSPAN 10%
oA A Ak K oK K K K T ok 2k oK K O K R K K K o K K 3K Mok ok o K ok ok o koK oK ok ok ok K ko o ok 3k kR 3 K K A OROF 3k Ok KK K ok 3k ok K KK ok ke R ok K Rk ko Rk KR KOK R ok Kk ok Kok R kK Rk

FELEASE STRENGTH(KSI) * 4400 =%
28 DAY STRENCTH(KSI) * CeSC *
LEFT FCCENTRICITY(IN) * BeZ€ %
LEFT END-RAISE TAOP STRANDS TO =x=ROw € %
RIGHT ECCENTRICITY(IN) * 160 *
RIGHT END~-RAISE TIP STRANDS TO *ROW 16 x
CENTER ECCENTRICITY(IN) * 1Ze2€ *
TOTAL NUMBER CF STRANCS * 12 *
NGe OF DEPRESSED STRANDS * 4 *
NOe STRANDS IN ROW 2 * 4 *
NOe STRANDS IN RCW 1 * 8 *

*****#******************x*********************t*************************x**#*********#******tt*t*t*************t**********#***t
*(=)M REINFe (IN¥*%2/FT) x C/1(C% 1/10% 2/10% 3/10x 4/10* S/10% 6/10x 7/10% E€/10% 9/10%*10/10%%(+M) CONTo. REINFe(IN*X%2)% 0/10%10/1}

t***#***t*****************************************************************#*****l*********************************************‘

SPAN 1% 0eJ0% 0e08% 0al16% 0s30% 0,43% Uedd* (250% 0e58% Ceb67% (o76% CoG3% SPAN 1% 0400% 0,.C
A e K KK K oK bk oK 3 oK ok 3 ok oK o K R KK RO K oK R KRR K K oK K K oK XK K KOF Kk ok KK R R R AOR R AR K R 3RO 3k K K K AR K KK R ok Rk O R ok ok ok ok ok
$AASHTO STIRRUP SPACING(IN)*C/4=1/4%1/4=3/4%3/4—4/4%* %% xxkxxAC] STIRRUP SPACING(IN) *¥0/4~1/4%1/4=-3/4%x3/4-4/4%

SPAN 1% Tel2 * 10623 * Se62 ¥ %% AXXKKXX SPAN 1% 10e50 % 24400 x 6e81 =*
Ak o ko oK ok K o o o ok A K KK R koK R KOK Rk ARKR K R R K R o K o R o KK K RS K ROk K K R K K KKK R KKK R R R K K R K Rk Ak ok KRR R R K Rk ket
*ULTIMATE MOMENT SUMMARY(KIP~FT) =% SFAN 1 * SPAN 2 * SPAN 3 * SPAN 4 * SPAN S *

o ok ok Kk AR K KoK K R K Kok b K R K K K R K K KK K o K K RO R K KRk R K K R R OR R R R R R b ok Rk R OR R Rk RO kR K X
REQUIRED* Ce13ClaE 04 %

SUPPLIED* 0416045F 04x
o R o ok K K ok ok oK ok K koK o ok K oK gk ok KK K ok A R K K KR K K R KR o K R R ok R KR HOK K K A Ok kR R R ARk KRR K R Rk KK ok koK ko kR Kk %

* PRESTRESS LOSS(PERCENT) *SPAN 1%SPAN 24SPAN 3xSPAN 4*%SPAN SxSPAN  6*%SPAN  7x3PAN  8xSPAN 9* SPAN 10%
#*********tt*****«******x************#************************************Q#****wt*******************t*********t********t***tti

RELEASE * YeSOX*

y . FIGURE 5. OUTPUT FOR SECOND DESIGN -.EXAMPLE PROBLEM 1 v .




FINAL¥ 23 44G%
#t**********:*4*x*s****g*w**ttt;tm********4:****************»**t*awu*v**~*ﬁt*tt*att**x****

ok A Rk kR R R ROk ok kK K Rk ok ok ok kR ok Rk kR kK Rk

Ak ok ok K MOk K K Kok K K KR KK X * * *DFAD LJAD =DEAD LCAD * * AASHTO

* MOMENT SUMMARY(KIP=FT)=*x *LIVE LUAD *LIVE LOAD = NON=-CCOCMP * CUOMP * CREER * ULTIMATE =*

Aok kR Kk Rk k ok mkok KX XX R KX ASPANXPOINT * MAXTIMUM * MINIMUM x SECTION = SECTICN *x KZISTRAINTx SHEAK *

**t*tt**tt#*##**#*t*****»**xtt****tz#***t*tt*#**t***!t************k*******##***tl*#******************
*« 1 = Grrox Ce U% Qe Cx Qe 0% Oe 0% OQal* 172 e5%
* 1 % 1/10x% Z2CEaD* —2Zet* 10Ye2x CeOXx -74e5x 143,7x
* 1 * 2710%* 33G.Cx ~51e2¥ 194 0 9% Je0* ~14ve0* 115.8x%
x 1 % 3710 402e )% ~TEe3x 2574 0% Q% —223e5x% ETelx
* 1 * 4/10% 42343% ~102e4x 29SS 7% JeQ* ~297 e9x% €3 e09%
*x 1 = 5/10% 410e2¥ =127 9% 310Ce 9% QeOX* =372 et % OS5 e 0¥
* 1 = £/ 1G0x% 33001% —153e5* 2956 7% Cel% ~44669% 9] 40>
* 1 * 7/710x% 30Ce7% ~17%el* 2576 0% DelGx* =521 et * 116+5%
* 1 % 8/710% leleb* ~20b e 7% 13940 9% CeOx%x 595 4 I% 1l42e2%*
x 1 * G/1Cx% 51e3% ~230e3% 10Ge2% Qed¥* -—070e4x% 16649%
* 1 *x 10/1C* CeCx ~314.6% Oe 0% CeOx ~T44 o G% 1E3 7%

o ok R R o A oK K R o o R ok R K K R R K KK R K KK KR OK K R K R K O K ROK R R K RO R R KK
t***************#***t**************x***********#*xt******************i*****#***************************
+RELEASE STRESSUS(KSI)*SPAN 1%SPAN 2%SPAN 3%SPAN 4*SPAN  S%SPAN 6XSPAN  7xSPAN UxSPAN 9xSPAN 10%
*t************)***x**************t***************t**********************‘******************************

LEFT ENC(TOR)* —=0e4462%
LEFT ENC(30T) % 1e923%
HOLEG CCWN{TOP)* ~0e460x%
HOLD DCwWN(BCT)* leg22%
RIGHT ENC(TOP)* Qedb67%

RIGHT ENC(BOT)* 1.196%
#*********************************#************************************

|

E;*********t***x******#***x*x* * Lele MAXIMUM x Lel.e MINIMUM x

T %t ok o e ok ok A ok ok ok b b ok b ok & ok o ok ok ok ok KK * DEAD LOAD * DEAD LOAD *
*SERVICE LOAD STFESSES(KSI)* *(+)CFPEEP RESTNT*(-)CREEP RESTNTX

Mk kkkk kR Rk kA Rk R xak ka kR RKRESPANXPOINT* TOP *x  BOT * TOP * 80T %
**#*********#***********************************4**********************
: * 1 % 0/71C*x —(o388% le€18%x —-(0e388% 14618%
1/1C% Oel13€Ex Qe&18*% 0Nel03% le281%
2/710% 0e525% 0De264% Ce470% leGau2%
3/710% De78C*k —C2096% 0a713% De9CCx
4/710% 0eG2S% ~0e208% Qeb552% CeB840x%x
S5/710% 14008% —0e245% 06929% (e828%
€/1C* 0e919% ~0e122% CeB4Sk 0a942%
7/71C% 0eG22% 02025% Ce855% (e982%
B/1C% C868% (06290% Qe314%* le062%
x 9/10% Qe687% NDeETS* Qeb48BX% le240%
x 1 %x10/710% 0e393% 1eCO0EX Da34G% 1e€33%
ok K A ok A K K K R R K K Ok K R ok koK ok ok A Aok K K K R K Ok Kk KRk KRk R
*t**t*********#**********#******************************

EEE T R S K S B
[ T T ™
LR B IR B 2 2 B o

ok Ak ok ko R Rk R K KRR K R R R R KRR R R KR KRR KKK R Rk

*MAXI MUM TENSICN STRESS TUP OF SLAB(KSI)*

e K o ok ok K kb Ak A ok Rk K OK ok K Ok ok K ok ok o KRR Ok kR R Kok R KR
* 27190 * 1710 * 2710 x 3710 = 4/10 * 5/10 * &6/1C * 7710 * &5/71C = 3710 x 10710 *
t*#******w*****#***tc*tt#*****x*********************************************************4

SPAN 1« DeQCCx Cel6HEYIX Oel38x% Ne 207% Qe276% (4345% Qe 414% CedB2x% CaS551% CeH20% Ce730%
*#*#*t***t*******t******#********************t***************#t*****t#**********w********

0k e ok o o o e ok O R K KRR K Kk K ok RO R R KR R OR K K R K ROk

FIGURE 5. (CONTINUED)
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PART lof2 TEXAS HIGHWAY DEPARTMENT

BRIDGE DIVISION
CONTINUOUS PRESTRESSED CONCRETE

BEAM DESIGN PROGRAM
(NON- STANDARD BEAM)

lol [sfla: 7] - LLETTT] ITR]AMIS [cloluinirlv] [u[t[e]uiwlal¥] Inlol.| | | TH 3§
[eloln[rRlol] Nlol | {4Tl=ZI1Y OREN EmErNEEEAN0N HUJ [T
plelslels]:elr]ifoln EXIAMPILIE! P ﬂﬂ[lii’“lml //iNRININSENREIRRRRENED

GENERAL INFORMATION

Enter 1 For
Axle Train

Uniform Enter 1 For D.L. S PAN LENGTH S (ft)
Load on Partial Continuity
AASHTO Composite L L L L
L.L Sechon (k/ft) L Ly L3 Le 7 8 9 10

. - g 9 M iiJ [58] l lGAIl l64| I LGJ ITOI I l7.5 761 I L?J

1

_LZ_

Enter 1 If Creep & Shrinkage
“IMoments To Be Considered

Minimum AASHTO Axle Number of
. 28 Day L.L. Train interior Diaphragms Enter § for
Girder Beam Beam Slab Beam Dlsh'lbuhon Distribution Span i [_{Extended Output
Type S cm Thlckness Sfren th .
» (SN ) Factor Factor 12345678 90 Diaphragm Wt. (Kips)

ENE W 06 Ofg (U0 0 0O g GO § o ()

13 14

AX LE TR AIN

Axle 1 Axle2 Axie3 Axle4 Axie5 Axle 6 Axle 7 Axle 8 Axle2 Axle 10 Axie !l Axle!2 Axle!3 Axle !4 Axie !5

[ I ‘ l 4 b b ‘ L ¢ ¢ 3 4 J é ) < Axle Load (Kips)
{ ¢ b } ¢ ¢ 4 4 4 ) Dist. From Axle 1 To Axle i (f1)
S 11 I3 15 17 1® 31 23 25 2r 29 31 33 35 37 39 41 43 45 47 49 S 53 55 57 59 61 63

i=2 1=3 iz 4 i=5 i=6 i=7 i=8 i=9 i= 10 i=ll i=l2 i=13 izl4 i=t5

FIGURE 7. INPUT FOR EXAMPLE PROBLEM 2
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PART 2 of 2 PARTIAL CONTINUITY FOR D.L.

(1) M O MM MM MM o oo

1213 1516 1920 2223 26 27 2930 3334 3637 4041 4344 47 48 50 5 5455 5758 6l 62 6465

Enter Standard Beam ID
If Modified Standard Beam

D(in) B(in) win) A(in) C(in) E(in}) G (in) H (in} F (in) Q (irn) O(in)

Number Web
Strands

HIREE

6869 7172

mafunsnfursnfuavsnfunsafunnafuinnguinnjunanyunsayninguna;

5 6 26 28 31 33 46 48 51 53 56 58 I

63 66 69 72 75

—n

4
|

Strand Unit welght Unit Weight 28 Day Enter | For
Strand Ultimate ‘Beam Conc.. Slab Conc, Strength Equal End
Area Strength 3 Slab Eccentricties ®
(1n) (ksi) (kip/f13) (xip/13) (ksi)

B 0D o

| 5 8

0 o i :

14 23 26 29 32 35

0] ) H

C 1E)F)

FIGURE 7. (CONTINUED)
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PART lof2

TEXAS HIGHWAY DEPARTMENT
BRIDGE DIVISION

CONTINUOUS PRESTRESSED CONCRETE

BEAM DESIGN PROGRAM
(NON- STANDARD BEAM)

ORI (1] (TITTTITITTT] CRBNE  FehMar el

I

54

[lolMrlefole] nol. | (TTTTTT] [tlelel [IT] [slolelM: [rielo[ e [TTTTTTTIT]

RIERRIEToN (JTITTIITIIIII]]

AASHTO
L.L.

56 8 9

[D m IEf] 19 22 25 IZBI I }3IJ

| 11 ]

ENERAL  INFORM

HENEREREERENRERREEN

ATION 54

Enter 1 For
Axie Train

Uniform Enter 1 For D.L. S PAN

Load on Partial Continuity
Composite L L L
Section (k/f1) ! 2 6

LENGTHS (ft)

L

L Lg

QJJ?J '55]—1_4?51 26 49 [52I Ils!

aies

0 114

Enter 1 If Creep & Shrinkage
Moments To Be Considered

Minimum AASHTO Axle Number of
) 28 Day L.L. Train Interior Diaphragms
Glrdgr ?_eam geum §rl:2k Beam Distribution Distribution Span i
| e cin ickness Strength
» T (in.) tksh Factor Factor 123456783910
i [ ’l
SN [©¢ [CH] [(me (LI 0O [ |
5 9 13 14 18 21 25 28 32 35 39 43 45 43 5i
AX L E TR AIN
Axie 1 Axle 2 Axle3 Axled Axie5 Axle 6 Axle 7 Axie 8 Axle9 Axie I0 Axie !l Axle 12 Axiel!3 Axle 4 Axie 15
4 [ [ p b [ 4 ) 4
5 7 4 b b ¢ b x uE 1 4
9 11y 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 5 53 55 57 59 61 €3
i=2 123 i=4 i=5 i=6 i=7 i=®8 i=9 i=10 izl isl2 izI3 izl4 i=I5
FIGURE 7. {CONTINUED)
\

64 67 70
Enter 1 for
Extended Output
Diaphragm Wt. (Kips)
68

Axle Load (Kips)

Dist. From Axle 1 To Axle i (ft)




PART lof2 TEXAS HIGHWAY DEPARTMENT
BRIDGE DIVISION

CONTINUOUS PRESTRESSED CONCRETE

BEAM DESIGN PROGRAM
{NON- STANDARD BEAM)

ol fsfrlalifelr] (1] LLILTITTETET L] lelouiniriv  |utjolulwialv] Injol |

10 1 4

I

54

[cloin[ririo]L] Inlo]. | [BT LL] H,J [[p[e] IZGI Izel [slulelM []rlefo] [s[] [Zj LIl H;l
oiefslclrlfefrlfolnt [ [ [ TLE LT TTETT LTI LP I [ITTTIITTITITTITTTT]
13 GENERAL INFORMATION § 54
Enter 1 For
Axle Train
Uniform Enter 1 For D.L. S PAN LENGT H S (ft)
Load on Partial Continuity
AL Soctom i/t r % h L2 L3 L4 Ls Le L7 L8 Lo Lo
N | ;
5 6 8 9 1} 14 [1:7] 9 [2_211}5_5’ 'ZBLI {3Il [34l |1?.»_7l L.J l {}3] l46] | 141 %L]_i‘.i—?]) [‘78I1 lGll |64I I 467] l;)]]ITJi ;DE;SJ
Enter 1 If Creep & Shkrinkage
Moments To Be Considered
glé'nirg:m AAS!L“L-.O #x::e‘n | Nu:’nber of
) yA o LL rain nterior Diaphragms Enter i for
G"ldgr ?;:Ln g:((?%g %‘}(%353 gﬁ;ﬁmg?)m . D‘i_’;;‘:‘;:‘“ ?:Ls;;;br““"" i=1 234 : P: n7la 9 10 [__JE;::r;i:zqzu;vT('Kips)
OSN R B4 ey (LI 0O 00 O] ATy g o [ael
5 9 13 14 8 21 25 28 32 35 39 43 45 49 5] 55 64 68 T2 75
AX L E TR AIN
Axle 1 Axle 2 Axie3 Axled4 Axle5 Axle 6 Axle7 Axle 8 Axle2 Axle i0 Axiell Axie!l2 ‘Axlc 13 Axte 14 Axle 15
] ) ) ! ) l ] 4 ) Axle Load (Kips)
5 7 J [ ) b ® ¢ < 4 ¢ i Dist. From Axle 1 To Axle i {ft)
9 11y 185 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 S5 53 55 57 59 61 €3
iz2 1=3 iz 4 i=5 i=6 i=7 i=8 i=9 f= 10 izl iz 12 i=i3 j=i4 izI5
FIGURE 7. (CONTINUED)



NISTRICT 14 L COUNTY “HIGHWAY 80, TH 35 , ‘
CONTROL NN. 476-219 [OF SHAMITTEN ay Hi
NESCRIPTINN FXAMOLE DRIRLEM NO. 17

X3 2332222822 L 82 X4

*AEAM T N, IAANLUSER B3
. ITTETEIE 32222228 33
********tt&#****#&*t****tt********t*****tt**ttﬁ*****tt*#*t*t*****?'t****t*t*ttktﬂrﬁrt*tt**ttt*ttkt*****ttt*****ﬁ*tt*t*i*t***ttttttt

STRAND ULT. STRGTH.=270.0(KST} RCAM 78 1n520,3( IN%%3)

GRID S1ZF = 2.0001M) REAM 77 29072, 1 {IN%**®3)

Ao ok o ok o o o o oo o e A ok o o ok ool o R R R o e K K R RO RO AR A R A K & AR ok R kK Rk e R kb kR Kok ok kR ok ok ok
*PARTIAL N.L.*
***COVTINUITY*A(l)*"(1)*A(2)*B(2)*A(3)*B(3)*A(Q)*B(4)*A(5)*%(5)*A(6)*B(6!*A(7)*R(7)*A(9)*%(8)*A(°)*R(Q)*A(lO)*q(IO)*
*xkkxkFACTORSHO,00%N, 10%N, 10%0,10%N, 1 0%7, 00 %

K o o 3 o A o o o ol ok o o o ke o o o A A G AR K oK Bk o K RO AR RO IO OK KRR K B TR KRR R ok e Rk koK ok R ARk ok
£NN-STANDARD NTAPHRAMS®SPAN  14SPAN  2%SPAN  3%SPAN  4%*SPAN S5%SPAN  6kSPAM  T=S5PAN 8kSPAN  QXSDAN |0k

xN(s DTAPHRAMS PFR SPANX 1 * 1 * 1 *

*DIAP. WT,= 1.8M(KIDS)*
*t*****************ttt**********t******************#t**t#t*t**t*t***k**tt*t**tt*tk**k**t**k*kk**t*tt*tt***t********t****t**t*tt*

£COMP, PRIPFRTIES # SPAN 1 * SPAM 2 * SPAN 3 % SPAN 4 % SPAN 5 * SPAM 6 % SPAN 7 % SPAM & & SPAN 9 % SPAN 10
**t**t**************t****************************#******k**t**************tk****************t*ttt*t#t**tt**t*****t****t**t*t****
SPAN LENGTH(FT) *  117.0 - * 134,0 * 105,0 *

BEAM TVPF =Ty NN, WFR SToANRS = 2 CPEFED AMN SH2 IMKAGF FNRCFS COANSINERFN = NQ

BEAM SDPACTMAG = 6.90(FT) AASHTN Lat. =HS =21 DARTYAL N,l, CONTIMUTTY = YES

SL AR THICKNFESS = T425{1N) telle NTST =0 .63 AXLE YRATN DIST, FAZTOR =1.90

28 DAY ST,.(SLAB) = 3,60 (KST) RFEAM TNFRTTIA = 260474, {TN%%G) IINTE, LNAD NA CONTINDNYS REAM = 0.1)
UNTT WT, BFAM COMC.=",150(K/FT*%3) AFAM ARF A = TRYE 4 TN*k D) TATAL STIRAYP AREA =0e22( TN%%
UNIT WT. SLAB CONC =0 180 (K/FTH%3) REAM YR = 24 ,7501N)

STRAND ARFA =0,153( IM**®D) BEAM YT = 29260 TM)

APEA{TN*x%x2) * 1388,7 * 1388,7 * 1388,7 *
TNERTTA(IN**4) * £31242. * 631342, * 631342, *
YR{IM) * 38,96 * 39,96 * 38.96 *
YTOIN) * 15.04 * 15.04 * 15,04 =

***t*****t**************t***********tt****t*******t*t********t**k********2*****ttttkt*t******************t*****************#****

KCTPANN AND FONCRETE DRMOERTIESESDAN 1%SPAN  2%SPAN 3%SPAN 4%SPAN  S5XSPAN  £%CDAN  T#SDAN  8&SPAN  OkSPAN 10%
****t*t*t***t*****************************************t*******#tt**ktt****t***************k*tt***tt******tt******t*******t***t**

QELFASF STRENGTH(KSI) ® 4,00 X 5,27 % 4,00 *
28 DAY STRENGTH(KSI) * 17,20 % 8,25 * RB.84 *
LFFT ECCENTRICTITY({IM) ¥ 13,81 * 0,40 * 9,52 %

LEET ENN-RATSE TOP STRANNS TN *ROW 20 *ROW 26 *PNW 26 *
RIGHT ECCENTRICTITY(TN) % 11.69 % 9,49 * 15,98 %
DYGHT END=-RAISE TNP STRANMDS TN *RNW 26 *ROW 26 *RNW 12 *
CENTER ECCENTRICTITY(IN) * D0,RT7 % 10,12 * 21,52 *
TOTAL NUMBERP DF STRANNS x A4 % 54 € 26 *
ND. DE DEPRFSSEN STRANDS * & * 10 = &5 %
NP, STRANNS IN RNy 5 * 4] * 8 * Q *
ND. STRANNS IN B0W 4 * 0 *x 10 *= 0 %
NN, STRANDS IM ROW 3 * 10 * 12 * 2 *
ND, STRANNS IN RNOW 2 * 12 x 12 * 12 %
NO. STRANDS IN o0W 1 x* 12 * 12 ® 12 *x

***t*t**t*****t*t************#***********#**t*****t#****************k**k*t***t*k*k**tk**k*****#*****t************t********##****

#(=)IM RETNE, (IN¥%2/FT) %= O/10% 1/10% 2/10% 3/10% 4/17% 5/10% &/10% T/10% a/10% 9/10%10/10%%(+M) COMT, PEINF, (TN**2)% 0/19%13/10
*t*t***tt#**t******t*******************************t**t*********t*****xt*tt**#*t*********t**ttﬂ**tt*********t*********t**t*#*t#*

SDAN 1% 0,00k N, 04% 0.00% 0,00% 0,00% 0,00% N 00% N,36% 0,67* 1.21% 2,07% SOAN 1% 9,.00% 1,00
SPAN 2% 2,12% 1.17% 0,.56% 0.30% 0.00% 0.00% 0.00% 0.19% D.43= 0.99% 1,02% SOAN 2% N, 0N* 3,90
SPAN 3% 1.90% 1.14% N.T0% 0.42% 0.201% 0,00% D,00% 0,00% 0,00% 0.00¢ 0,00* SPAN 3% 0.00% 1,00

*****t************************t**********t*******tt******t*****#*kt**********t*#**********tt******ttt****t***
®AASHTS STrrRyp SPAC!NG(IN)*0/4-1/4*1/4—3/4*3/4—4/4**********ACY STiRRUP SPACTMGLIN)® N/ 4=174%) /4-3/46%3/4=-4/4*
TIpaAM 1% Q,T7H * 12,00 % 6o TR kxR KKK P AN 1% 24.0) % 24,00 % 15,03 *
SOAN  2¢ 6,62 * 12,00 * £,78 wkkkkkikx SPAM 2% Q.24 K% 24,00 % 12,12 %

FIGURE 8. OUTPUT FOR FIRST DESIGN - EXAMPLE PROBLEM 2



_92_

SPAN 3 TeH6 * 1200 * 10,46 *kkrkkekxe P AM 3e 14,44 % D4,0D0 % 24,00 %
3 3 X o oK i o ki oK ok 3 ol Xk dle i i s 3 sl 3 e S oK ol e o X e e i i o e ol ek ok ke e e e R R e ook dk ek Ak e e o R A R A R R R AR A A KA AR Ak A Ak ke A A A Ak AR A AR KRk ok ok kA R AR ARk Rk
®UULTTMATE MAMENT SUMMARY(KTO-FT)x SoAN 1 % SOAN D ok SPAN 3 SPAM 4 % SPAN K %
ok e e ko ok X A KR K o ok ke o e o e e i S o 0O e ek vie e ok e ok i e e SIOK N e X e ol O ol e R e K oK O O R a3 ol ot ek ok il i e ok ok KOK e o e e oKk K ok

RPENUIDEN* N, §1994KF Db&* J,5449TC 04% ),43%41F Q4%

SUPPLIFN® N,111095 N5% N ,96T26E 4% N, 10223 )5+
t*#**##**t*tu**#t*****#v**#**************tﬂ******************t*t&**tkﬁ**k*t**#***t*k*tt*&tt*t*tt*tt**t*****t***ttt****t*t*tt*tt
* PPESTPESS { OSSH{OFRCEMT) ®CPAN 1 %S PAN 2ESPAN  3ERSPAN 4% SO AN S5%C DAN 6XSDAN Tk CD AN g+ Sp AN q* SOAN 1n%*

2 ok 40 ok ok e ok oKk ik ek Sk b ok ok 2 O o oo o o ol e ok ko o e o ok e XK OK K X o IO K ka0 ok R o 3 i X ek ok ke ok e e ik ok e ol e ok ok o e ok ol ok o 3 ok oK XK K ke ke ol ok e ol o ik sl KR ke sk o ok e & ok o ook ok ko
PELEASER 10,I1% 11.05% q,36%
FIMAL® 19, 74% 20,40% |7, ,61%

e e K e o i X A R e ok 3k ok SOR  ak k k akk oi ol ok ol ke ke 3k N 2Kk Rk ok ok i R i K i o s K K 0K R s K vk e v ok g o e ke e o o ok e Yo ke ok o ol e e e e e o o e R ol ol o o O e e o e K e ok ok o o ol e e o oo ok ok ook K ek ok e ok

A KA K kR kKRR ke KKK KRR KK & * * XNFAN | NAD *XNEAN | NAD « * AASHTN
®*MOMENT SIIMMARY(KTID-FT) ¥ *LIVE LOAD =L TVF LOAD *x MON-COMP % rnvo * (PFED ® ULTIMATE =
KRR CE AR KE R IOR KRR AR LS DANZP ATNT R MAXTMIM x  MINTMYM % SECTINN «  SECTYAM & DECTDATMTER  SHFAD *
o 3K ok A i ok A 3K A o ok ki A o A ok ke oK Y 3R e ok o ok o ok ok ok e e sk A R ol koK K ok Tk ek ke Rk R K R Rk R R e A R R e ke A kR kR Ak kR ok Rk kR ek kR ko k&
‘ ® 1 % 0f10% Lo Ve J.0% n.0% Y 212.3%
* 1 % 1/10% S06,.3% =61 ,6% {11,.2% 46 ,.4% DNk 174,4%
* L % 2/10% 828.2% -118.1% 029:0* 554,00 0,k 138,9*
* 1 % 3/10% 1034.7% -179.7=% 1224 .9% (90, 7% 0.0% 101, 5%
* 1 x LH/1Nx% 1121 .4* -241.4% 1409, 4* 723.0=* Q0.N%x 64, "%
* | * S/10% 1100 .5% -297,.8x% 1479 . 4% 660, 8% DeN% TR, 5%
* 1 *  6£/710% 9Bh. T% —-3659.4% 1416 ,9% 492,3% [aal 112.2*
* 1 * T/10% TTL.5% —-421,0% 1242 ,.0% 220,6% N 0% 147, 6%
* 1 ®« R//1N% 480 .6% -483,4% 954, T* -184,3% 0.0% 11.7*
* 1« q/1nx% 2NV .1% -705,.9% 565, 0% -593, 5% DeN% 213.8*
* 1 ox 10/10% 134,8% -1169.5% =JdeN%k ~1125.4% NaN% 251.2%
*******************&************************tk*********&t*****t*tk*t*k********
* 2 % Q/L0% 133,.2% -1169.5% Qe X -1125.4%* N % 267, 0%
x 2 %} /lnx 197.9=* -675.5% T31.8% =504 ,4% 0.0% 218,0%
* 2 % 2/1n¢ 558,3% 443 ,3% 12560.0% -102,6%* Q0% 172.9%
* 2 & 3/10% 81R,2* -400,8% 1642.2% 226, 7% D%k 134.4%
* 2 % 4/10% A8T.4% -383, 7% 1874 ,0% 44 b, 2% NeN¥k 2,1
* 2 * S/10x% 1022 ,3% ~-367.7* 1959 ,8% 819.,0% D% 52.1%
D k% H/10x% 978,65 *% ~-353,3% 1274,0* 471 ,1% 0.0% 21, R*
* 2 % T/I0* 300 ,3* -336,1* 164", 8% 282.5% 0.0% 133.0%
* 2 *x 8/]10x% 537.2% -375.4% 12630N% -19,9* 0.0% 171.4%
* 2 %  Q/10% 194.9% ~508.7% 731.8% ~482,3% DeN% 210, 7%
* 2 % 10/10%* 166.5% -1091.8% Rt AL -Q78,3% CeNx 252.6%
o e e ok ek ok A ek e o ok ook K ok K o o o S o o o o o K o o e Ko ok e e e o o ok e o ok ok ok %o o ok % o ok A o K ok A sk o ok ok ok ok K K
* 3 % O/10%* 169,9%  -1091.8% DX -978,3% 0.0 234.2%
* 3 % 1 /10% 226.3% -692.2% 447 9% -528.,9% D% 201.3%
* 3 % 2/10% 483, 7% -515.8% TV 0% ~-168,0% DNk 172.0%
* 3 & 3/10x% 717.0x% -448,4% 1003, 2% 145.2% T 139,8%
¥ 3 % 4/10% 892 ,.46% -387,0% 1145,.0% 352, 8% QD% 108,2x%
* 3« 5/]10% Q291.8% -319,2% 1106, 3% 499, 5% 0.,0% Tle2%
* 3 & H/10x% 1097 .4% -257.9% 1138,2% 5655, T*% . DA%k £2.9%
* 3«  T7/10% 921 .5% -190.4% GRO , 4% 52,0 N.0% ag, nx
* 3 % g/10% T750,5% -129,0% 7504 2% 437,8%* DO 131.2%
* 3 X Q/10% 391.6% —61.4* 420 .4% 24%,4% NJO* 16T7.1%
* 3 % 10/10% AL De . N, N 0. N* D.0% 2006 7*

*************************************************tt**t&**********k*#***#*t****
****t*#************#**********t***t**#*****t**t***t***********t*****#*****t#***#************k******t*#*
*RELFASE STRESSES(KST)*SPAN 1#SPAN 2%SPAN  3%SPAN 4#SPAN  S#SPAN  %SPAN  7ASPAM  GXSPAN  9kSPAM [0
***t*t*****#***#****************#***************t***********t*****&t**t*t****ttkt*#*****ttt*t*********t

LEFT END(TNP)* -0,351% N,165% 0.029%
LEFT END(ROT)®  2,345¢ 3,113% 1.541%
HOLD POWN(TAP )% 0.940% 1,243% O0.743*
HOLD NOWN(RNT)* 1,283* 2.200% 0,937%
PIGHT ENPITADI® ~0,143% N, 165% -N,456%

‘ ; . ‘ FIGURE 8. (CONTINUED)



. RIGHT END(8OT)*  2,169% 2, L12*% 1,052% ’ ' ' ‘

T

**************#********************&**************************#*k***t**

e e ko 3K ok ook o ok ok e ok o ke e K ok ok ok koK oKk *  Lele MAXTMUM % .L., YMINTMUIM x
e v 9 o o o ok e e o e o ol ok e ook e v o e o s e ke * NEAN L0AN * NEAD 1 NAN *
*CFRVICF | NAN STOESSESIKST )= *(+)CRFFP RESTNTH(—)CRAFEP RESTNTX

Kk Rk kR kkk kR kk ok kkdokk Rk xk kkk COANKPOINT®:  TNo % RAAT * TAp #* pAT  *
s Sk i e e oK e v 3 ok K e ikl e X e ode 3Tl e i e v N o e K e ke de 3 i o i sl e 3 e e ol ol Xk i X e ok ol & 3k i dk kK K ke e i ok Kk X Ok
* 0/10% =0.321% 2,143% -0,321* 2,143%
1/10% 7.813% 0.908% 0.657% 1,328%
2/710%  1.991% 0.259% 0,820% N, 959%
3/10% 1.470% -0.233% 1.123% 0,666%
4/10% 1.633% -0.431%  1,244% 0.578%
5/19% 1.638% -0.303% 1,238% 0,£42%
A710% 1.565% -0.191% 1.130% ©,806%
7/10% 1.349% 03.235¢ 1.008*% 1.118%
B/1N0% N.93N%  9,922% 0.654% 1,636%
9/10% 0.346% 1.773% 0,086% 2, 446%
10/10% -0.414* 2.715% —=0.737%« 3.681%
AZL* =0, 153% 23,2025 -0.525% 4,167%
1/10% 0.763% 2.131% 0.513* 2,777%
2/710% 1.477%* 1.101% 1.199% 1.843%
2/10% 1,917 0.435% 1,568% 1,338%
4/10% 2.100% 0.087% 1,708% 1,103%
5/10% 2.116% 0.016% 1.716% 1.050%
6/10% 2,.105% 0.3T4% 1.725% 1.0690%
7/10% 1.928% 0.40T% 1.603% 1.249%
8/10% 1.494% 1.056% 1.233% 1.732%
9/10% 0.704* 2.050% D.567% 2.638%
10/10% -0.101% 3.069% -0.461% 4,000%
0/10% -0.204% 2.026% =0.565% 2.961%
1/10% 0.381% 1.279% 0,118% 1,959%
2/10% 0.821% 0.613% 0.544% 1,331%
3/10% 1.136% 0.059% 0.803% 0.922%
4/710%  1.273% =0.249% 0.9N8% 0,699%
5/10% 1.327* -0.416% 0.,952% 0,555%
6/10% 1.303% -0.431% 0.941% 0.506*
T7/10% 1.135% =0.236% ),817*% 0,588%
8/10% 0.800% 0.181* 0.549% 0,832%
G/10*% 0.263% 0.909% 0.133% 1.244%

* *£10/10% -N.423% 1.808% -0,423% 1,808%

2 v dic v 4 Ok ek e vk xe sk e s e kel ik vk e i o AT a2 ok ok e ok e ot ke Yo ok ke o ok ke K
***************ﬁ*kt***************************tt**#*************************k****t*****************t*t
EMAXTMUM TFNSTANM STRESS TNAD NF SLAR(KSI)*
*#*****************#**#***************x*****#**#**t*****#*********#*******t*t************t******t**t**
' x 0/10 % 1/10 % 2/10 * 3/10 * 4/10 * 5/10 % 6710 * 7T/1n % 8”710 * 9/10 * 10/10 *

*#*********#********************************tt****t*****#***********#*****************ttt
SPAN 1% (C.AN0%  N,006% N.0N0% NN0Nk  0.000% 0.000% 0.000% 0.085% 0.271% 0.550% 0.972%
SPAN 2% N,Q72% N,.538% 0.231% J.074% 0.000% 0,00k J.000% N,023% 0,167 D.658% 0.877%
SPAN 3%  §.87T* D.S17% 0.290% 0.12R* 0.014% 0.700% 0,000k  O.000%  D,000% 9,000k D,000%
*******t*******ﬁ*#*************i******#******#**********#********************************

FIGURE 8. (CONTINUED)
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BEAM DESIGN PROGRAM
(NON- STANDARD BEAM)
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Moments To Be Considered

Minimum AASHTO Axle Number of
28 Day L.L. Train interior Diophragms Enter i for
ﬁ_l:zk geom Distribution Distribution Span i r—{Extended output
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{in) (keH ‘ Factor Factor 123456786510 Diaphragm Wi. (Kips)
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NTCTRICT 14 TRAVIS COUNTY  HIGHWAY NN, fH 15

CNMT2OL MO, 46T7-219 {PEF 675 SURMITTFN RY MLy

NESCOTIPTTIN SXAMDLE PROARLFM MO, 3

*EXODINGE TS SYMMETRYCAL = ONLY TNFARMATTIAN NN 1/2 OF ROTINCE NJTDTH&%
e % 3 M XK A ok o e ki e ke e ¥k
*REAM T, NN 1%
%ok A A K 3o ok e o ok e ok ok Kok
A 3 o K e oKk g ok o e Ak ol ool K e ol oK o o ol e et e ROK ke e ol e o e Rk R R i R R R R R R Rk ARk otk kb ko kR Rk o ok ko ko ek ok ok Rk Aok R k2

REAM TYPE =Ng N7, WFR STOANDS = 3 CPEFP AND SH2 TMKAGE FNPCES CONSIDEPEN = NN
BEAY SDACTMG = 2.50(FT) ARSHTN 1,1, = - PARTIAL Y,L. JONTTMYTTY = ~n
SLAR THICKNESS = 6.00(IN) Lel. NTST =0 .23 AXLE TPATY DTT, FAZTAD =n,23

28 DAY STL{SLAP) = 3,60(KST) REAM TNFRTTA = 396937, (TN*%4) HNTE. LNAD NN COANTTNIANS REAM = 0.00
UNIT WT, BEAM CNNC,=0.150(K/FT*%3) REAM ADEA = 929.4(TN¥%2) TATAL STI221P ARFA =0.22(IN*
UNIT WT. SLAR CONMC,=0,180(K/FT*%3) REAM vao = 31,009(1)

STRAND AREA =0. 153 TN¥%2) AcAM YT = 32.91(1N)

STRAND ULT, STRGTH,=270,0(KST) RFAM 73 = 12768, 5(1N*%3)

GRIN S1ZF = 2.00LIN) AEAM 7T = 12059.9( TN¥%3)

W XK kK K ok Kk ok ook ks A0k ok ok ol K o ol e Rk e A ol 2 e o A K ok o oA ok o ok o e i ol o ol o e ok ok vk ok e e ok ok ek ke ok kel sk b e e e ek bk de kb ke ok ke sk ke ki ke ke ke kR Rk Rk ke Rk kK ok kK ¢

*BEAM DIMENSINNS(INI® D * B * W % A %  * £ * ¢ % H % F & N * a0 x p *

Rk Ek kR kR kAR AEGL 00%k20,07"%10.,00%20.00%14.03* 6,30% 4,00*%10,00% 0,00% 0,00%x 0.00% 0.,00%

WK o o oo sk oK R o o o ok ok o ok e R sk Rk Kok K e o e o ke ok et o K K O K ok e o o ok Sk o oK KK B ok o ok ke o o ok ko K e o e ook o s ok o o o ook ek o ok
®AX  LEAX  PEAX  BEAX 4RAX 5XAX HEAY  TEHAX  BRAX  OxAX L0KAX L11AAXY 12%AX 13%AX 14%AX 15%

®AXLE TRATIN AXLF  LNANS{KIPSY % 36,0% T2.0% T2.0% T2.0% T2,7% 4R8.6% 4B.6% 48,6% 4R, 6F

*NIST. FROM AY,.1 TO AXe 1 (FT)* R, 0E 13,0% 18.0% 23,0% 22,0k 37,0% 43,0% 48,0%

ek b ok K K K K K ok ok ok Bk o o ok ke ok ke ok e ke sk ek e e e ok A e ook Kk e e ok ko K ol R Rk ke sk ek ok ek e e ok e e ek ek kR kR kR ek ko kR kK k Rk Rk ok ko ko kR kR kR kk sk kR kk ok kR ok ko ok:

ANON-STAMDARD NIAPHRAMSASDAN 1%SPAN 2% SDAN 3+SPAN 4%SPAN  G*SDAN  6%SPAN  7XSPAN  RASPAN  OXSPAM )0

*Nfl, DTIAPHRAMS PFR SPANXx 0 =

*DIAP. WT.= 0.00(KIPSYx . ,

e o e ok o ok R ot K ot ok oo K ke ol e ok ok e o ok ok ko o o ok K A KR K ok R R kel o ook sk o e s ko o ok e e o kR o o 0Kk K o o O o ok ok o ok o ok o ok o ook ke oot o ok ok K

#CNMD, PRNOPERTIFES %= SPAN 1 % SPANM 2+ SPAN 3 % SPAN 4 * SPAM § % SPAN A& * SPANM 7 * SDPAN 8 % SPAN 9 % SDAN |

A Ak oo R OR oK o o e ok oK Ak K R o R o S o K O R o R R KR R KRR oK R SR ok e Ak e R e R ok R R ok ok ok K ok ok ook ok ko ok ok B kR e

SPAN LENGTH(FTY)' * 0.0 * 0.0 %
AREA(IN®%2) % 1109.4 * 1109.4 *
IMFRTTA(IM*%4) * 591963, * 591963, =*
YR{IN) * 36.91 * 36,91 *
YT{IN) * 27.09 * 27.09

S sk i o KK R ik i ok ok ok ol e e e ok ok sk sk e i ek e Yok e s N ok e i e oK o o sk oI o K e o sk o A0 o o ok oK o o e o o o o o e aie ok e ol o W e e o e e o kol ok ok o o o ke e o o ok e ok sl ok oK e o ok ool e ok otk ok ok ok ok 3 ko ok e ke ok ok Xk

KCTRAND AND FONCRETE ORNDERTIFSRSPAN 1%SPAN 2%SPAN 3%SPAN 4%SDAN S%SPAN  AXSPAN TXSPAN  SxCPAN  O%xSPAMN 10%
o o o o 3o o o 8 ok oo o o o o o o ot o o o o K o oK i ki o o oo 2o koK e K S o ook e e 4 o oK ok o 3ok o ok ok R o o o ok e o A e sk o ke o o o o e o ok sk o o i ol o ok sk ok ok o ok ok o

RELFASFE STRFNGTH(KST) * 4,00 %
28 DAY STRENGTH(KST) * 4,95 *
LEFT ECCENTRICITY(IN) * 23,72 *
LEFT FND-RATSE TNP STRANDS TN *R0| 7 =
RIGHY ECCENTRICTTY(INM) * 18,67 %
RIGHT END-RAISE TOP STRANDS Tn #R0OYy 15 *
CENTER FCCENTRICITYIIN) * 28,14 %
TOTAL NUMBFR OF STRAMNS * 19 *
NO. OF DEPRESSED STRANMDS * 6 *
NN, STRAMDS IM eny 2 * Q *
NO. STRANDS IN ePW ] * 10 *

*********t******t****k***************k*#***#****k#*****t******#*********************#***&***********t*********************#***i
*(=)M REINF. (IN®%2/FT) % 0/10% 1/10% 2/10% 3/10% 4/10% S/17% 6/17% T/10% //10% O/10%10/10%%(+M) COMT, PFINF. (IN**2)% 0/10%1)/1
2232231323333 2232223332333 23T 3313223832323 33222232 2 2t reisz it it d gl it sstisssdsasisssisdiiissat i st 2222220222232 %222 2]
SDAN 1% 0.00% 0.14% 0,27% O.41% 0.55% 0,69% N,B2% N,96% 1.13% 1,26% 1.40% SOAN 1% N.07% 1,C
AR R AR TR KRRk ok kR kkd ko Ak kok ok Rtk kA KR KRR K Ak Rk kR kAR ok ek ok ok ek kA ek k koo k ok ek kk ke kk ko kkk ke ke kk Ak &
*AASHTD STIRPUP SPACING(IN)®N/4=1/4%1/4=3/6%3/ 4=t/ 4kxxxxnsxxAC] STIPRUP SPACING(INV*O/4-1/4%1/ 437463 /b4 /4%
SOAM 1% 12.00 % 12,00 * 11,03 *kxaxkasks SPAN 1% 24,00 % 24,00 * 24,00 *
******#*?*tﬁt****t******t******************t******t*#***************k**9****tk*ktt*km*******tt**t**k*t******t**'******t**t****!
*ULTIMATE MAMENY SUMMARV{KIP-FT)%  SPAN 1 *  SPAN 2 % SPAN 3 %  SPAN 4 *  SPAM 5 %

13

‘ ! o FIGURE 12. OQUTPUT FOR EXAMPLE sPROBLEM 3 W ‘
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*t*xttxﬁt**:ﬂ#tta**t***t**t***tat*****t***tt*u***u***tc**t*vt«*t*ttt*tg**t*tﬁ#x**t*m****t*tti*ﬁ*t*
REQUIOEN® (O, 24859F (4%

: SUPPLIFD® 0.53364F 04*
e ok ok ok ok kR KR o K ok A el ek ok R KR ROR MOR KRR R R Rk R AR Kk R R Rk Rk ok ook xRk

0 PRECTRESS | ASS(PEPCEMT) #GPANM 1 4GPAN  2%SPAN  3xSPAM  4%SOAN  G%QPAN

OELEACE®X 9, 23%
FINALY* 272,10%

***t*t**ttttz*********t#****************&**#*tk******vt*****tt**t***k*tﬁx&**t&kkﬁktk***k****ttt*tt***t*tt***i***************tt‘

2 9o ok K K Xk e e g e R oK oK S o A o o L% * *NEAN LNAD *NFEAN
*MOMENT SUMMACY (K TP—-FT) %

LOAN %

«(TVF LDOAN %L TVE (DAD ¥ NMNN-COCMD * coup &

e o ok o 3 ko e Ak ok ok kK iR K R BOK X R R DA NRD MY T ok MAX TMUUM * MINTMIM *x SFCTINM x QECTTINN %
*****************************t***t**************i*t*********#**t*t***************##*ﬂ*ttkt********tk*

* 1 % n/pox 0% J.0x% 0.0%
* 1 % 1/10x%: 361.6% -5, 4% 187.2%
¥ 1 % 2/10% ST R -104.8% 232, /%
* 1 % 3/10% 7RO ,5% -157.2% L 436 ,9%
* 1 % 4/10% 848 .0% -209.5% 499, 2%
= 1 * 5/10% 213,.0% ~261.9% 527, "%
* 1 ok 6/10% 738.1% -314.3% 400 2%
® 1 % T7/10% SHE5 AR -366.T% 436.0%
* 1 % 8/10% 05, 0% -419,1% 332, 9%
* 1 % Q/1n% 0.0% ~471.5% 187.72%
* 1 % 10/10% ‘ Dun* -523.,9% Dan

) e N
NeN%
N D%
NL.0%
0.0%
0- 0*
A.nx%
NeN*
0.(\*
0.0%
0. 0%

H+ SPAN
t**t********t***#*tt**#*k**#**t*t******tttt*******#***v*ﬁ*t*****tt**ﬁttt*n***t*tt******t&*t*c*&t*tt***t****tt**ttt******tt***t‘

rFOECD

NECTRA TNT

T&SOAN

e e o e e o ot ofe W B ok kol ke e o ol ek ok e vie ok oKk ook ke

Bk SPAN

% AASHTN
x ) TIMATE *

J.0*
N0*
SN
NN*
0.0%
N.0*
[alPe
TNk
O‘ﬂ*
D.0x*
0.0%*

CHEAD *

202, T+
166, 6%
130, 4%
95, 2%
A262%
e
0607*
121.9%
167, 4%
200, R*
231.8%

#*******ttx*******************************#*********t*#**********t**********#*
****t**********************t***********************i*************************t**************t*******t**

«REL FASF STPFSSFS{KST)I%®SPAN 1*SPAN 2*SPAN 3%SPAN 4*SPAN  5%SPAN  A¥SPAM
oot ok e o e o o oo ook o ok o oo e oK oK K AR K R e R Kok ok Sk R kR ok Rk

LEFT ENN(TAP )X -0, 469%

LEFT END{ANT)® ],483x

HALD DOWN{TAD) % -0,204%

HOLD NOWNERNT)®  1,232%

RIGHT ENDITAP)I* -0, 156%

RIGHT EMDI{RNT)* 1,189«
S o ok e oK Ak K o o ok e o K R SRt R oA o ot e sk ook R ok KR o ok e ot Rk Kok ko
e ek e e ok K o oK o SR S K ok K KK x  Lole MAXTIMUM %  { L, MINIMUM *
A ok ok R Kk ok R Kk K kK * NEAN |OAD % DFAD LAAN %
*SERVICE { 0AD STRFSSES{KSTI)* *{+)CPEFD RESTNT*{-)CRFED RESTMT*
Sk ok k dokokok R ok ok Rk R Aok dok Rk AKX kXX SPANKPQINTE  Tno % aNT  x TP % ANt %
oot t ok A  ok ok o ok K oh oK KK R R R KK K R R R R R Rk ok R kK K %

1 % 0/190% ~N.4033% 1.275* -0.403% 1.275%
* 1 % 1/10% —0.051% 0.859% -N,27R* 1,160%*
® ] % 2/100% N 202%  0.562% -0,194% 1,102%
®# 1 %= 3/10% 0.3563% 0,372% -0.152% 1,074*
* 1 % 4/710% n.430% 0,293% -0,150% 1,085%
x 1 % 5/10*% 0.426% N,305% -0,164% 1.109*
®* 1 % 5/10% 0,381% 0,366% —-0.197* 1.153=
®* ] % T7/10* 0.321% 0.462% -0.191%* "1.159%
x 1 x Q/10% N,171l* D.663% =3.22T7% 1.275%
« 1 % 9/10* -0.045% 0,927% -0.304* 1,200*
* 1 *10/10% -0s135% 1.022% -0.422% 1.414*

*************************k******************

t******t***t*****************************************************t#t*********t***

*MAX IMUM TENSTON STRFSS TNP NF SLAB(KST) =

TxSPAN R

XCOANM  QXSDAN

10
ot ok Kk ke

F333 323323332233 3283

*#******t*t****#****************t**********#************************t**t*#i**t**#****#*tt******#t*****

x Af10 % 1710 *  2/10 % 3/10 * 4/10 % 5/1n * 6710 *

T/1n #

3/10 *

9/10 *

10710 *

***************#*****************#******t********************************&*********t*****

SPAN  i* 0.000% 0.035% (.070% 0.105% O0.14l% O,176%* J.211%

n.24bx

0.281%

N.316%

Nyg2H1 *

*********t****t**************************************************************************

FIGURE 12. (CONTINUED)




section (Fig. 10) is to be used. The web is to contain three strands.
Diaphragm weight is neglected. A slab thickness of 6.0 in. and beam
spacing of 2.5 ft. is specified. A lateral distribution factor for
axle train loads is specified as .23 (axle loads shown in Fig. 9 are
scaled by this factor). The input form is shown in Fig. 11 and the

output in Fig. 12.

2.6 Program OQutput Options

Two levels of output are available. The default level 1ists
information pertaining to the loading, material properties, section
properties, and the final design. If a "1" is entered on fhe beam
card in column 68, the above information is displayed, together with
moment and stress summaries. The moment summary table 1lists maximum
moments produced by live load (AASHTO or axle train), minimum moments
produced by live load, total dead load moment carrier by non-composite
beam (beam weight, diaphragms, continuity pour and completion slab pour
for sections outside the Timits of the continuity pour), total dead
load moment on the composite beam (uniformly distributed load and slab
completion pour for sections within the Timits of the initial continuity
pour), creep restraint moments, and shears used in AASHTO stirrup design.

Release stresses are displayed for tdp and bottom of the beam at
each end and at the hold down. These stresses are produced by beam
weight andvbrestress force. Service load stresses are displayed at
tenth points of each span for top and bottom points. Two sets of stresses
are given. Firstlset results from prestress, dead load, maximum 1ive Toad

moment, and creep restraint moments if they are positive. The second set
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results from the same dead Toads, minimum live load moment and includes
creep restraint moments if they are negative. Thus, these two sets of
stresses are the largest tension and compression stresses that will
exist under service load conditions during the Tife of the structure.
In all cases, tension stresses have negative signs, while compressive
stresses are positive.

Maximum tension stresses in the top of the deck under service loads
are computed and displayed at tenth points. The moments used to compute
these stresses are from (i) dead Toad on the composite section, (ii) maxi-
mum negative live load and (iii) creep restraint moment, if negative. If

a tension stress is never attained at a tenth point, zero is printed.

2.7 Interpretation of Program Output

If several beams are to be designed, each is assumed to be subjected
to the same loadings specified on the load and span card (Section 2.2.2).
For example, if a standard AASHTO truck and an axle train are indicated on
the load and span card, each beam design which follows is based on moments
from these Tive loadings, scaled by the distribution factors specified on
the beam card (Section 2.2.3). When both AASHTO and axle train ]oadings
are specified, the beam is designed to withstand the larger of the moments
produced by these two loading conditions.

The deck reinforcing for negative moment is the total area of rein-

forcement per foot width of slab required. The area of reinforcing indi-

cated for positive moment continuity reinforcement is the total area of
steel required in the bottom of beams over interior supports.
The moment summary table displayed with the extended output option

consists of the following moments; (i) live load maximum - the greater of
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the moments produced by standard AASHTO loading and axle train, (ii) live

Toad minimum - the larger negative moment resulting from standard AASHTO
loading and axle train, (iii) dead load on non-composite section - moments
from beam weight, diaphragms and the initial portion of a continuity pour.

At tenth points outside the 1limits of the initial portion of the continuity
pour, the moments produced by the completion segment of the continuity pour,
(iv) dead 1oad on composite section - the moments resulting from the uniformly
distributed load for tenth points within the 1imits of the initial portion of
the continuity pour, the moment produced by the completion segment of the
continuity pour. A1l moments are for service load conditions.

The computed ultimate moment capacity for each span is for a section
between drape points. The required ultimate moment capacity output is the
greatest positive ultimate moment existing at the tenth points of that span.
Creep restraint moments are included in the computation of the required deck
and positive moment support reinforcing when their consideration is sbecified

on the input form.
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ITI. - PROGRAM STRUCTURE AND OPERATION

The computer program is divided into three segments that operate
independently and sequentially. The controlling segment is the MAIN
program which contains program input and output, and performs set-up
calculations for the other two éegments. The second segment is sub-
routine ANALYZ and supporting subroutines that compute the design
moments and shears. The third segment performs the actual design
of the girders. This section of the report describes the operation

of these segments and the interface between them.

3.1 Control Segment - MAIN PROGRAM

A flow chart for this segment is contained in Appendix A, together
with a definition of variable names used. The first portion of MAIN
reads input data and computes and stores quantities used in other
segments. The MAIN utilizes REREAD statements which permit checking
of data cards as they are read. If an incorrect data card is en-
countered, the program skips over the remainder of the current data
set and attempts to continue with the next data set. An error message
identifying the data set skipped is printed out. In addition to MAIN,
a BLOCK DATA subroutine is used to define standard quantities used by
the program. These quantities are stored 1h labeled common blocks
/PASBK1/ and /PASBK2/, and the variable names used are defined in
Appendix A.T1.

After the necessary input data have been processed, subroutine

ANALYZ is called. This subroutine computes moments and shears at tenth

points of each span produced by live and dead loads. Effects from AASHTO




and lane loads and from the axle train are computed using the full axle
load (lateral distribution factor equal to 1.0). Dead load effects are
computed using unit loads. After return from ANALYZ, the moments and
shears are scaled by factors specified on the beam card or computed from
information contained on this card. This arrangement permits the design
of a series of beams all having the same loading conditions and span lengths
from a single analysis.

The remainder of the data cards for a single design are then read and
processed, and subroutine DESIGN is called to complete the design. Control
is then transferred back to the MAIN program, where the results of the de-

sign are printed out.

3.2 Analysis Segment - Subroutine ANALYZ

Cbmmunications between MAIN and subroutine ANALYZ are established
through labeled common blocks /PASAN1/ and PASAN2/ (see Appendix A.1).
ANALYZ calls subroutines SORTAX, SORTIL, SORTHS, REACTN, INFLNE, IMPACT and
MATINV, which are describes in Appendix A.2. A cémmon core area is reserved
in /DUMP/ for use in intermediate calculations in ANALYZ as well as in other
parts of the program. Subroutine ANALYZ is an adaptation of a shear and mo-
ment envelope program (Volume III, this report). The routine determines the -
extreme values for moment and shear at tenth points of eéch span of a con-
tinuous beam. Loading conditions include standard AASHTO truck and lane
loads, axle train (up to 15 arbitrarily spaced axles), uniform dead load
on simple beam, uniform load on end sections of a simple beam (to represent
the effect of a continuity slab casting), and uniform load in the central
section of continuous beams (to represent the effect of the completion slab ~
casting). The resu]ting shears and moments are computed for full Tive loads

(1ateral distribution factor of 1.0 for AASHTO and axle train loadings) and
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unit dead loads. The forces are stored in the arrays contained in

COMMON/PASAN1/.

3.3 Design Segment - Subroutine DESIGN

Communications between MAIN and subroutine DESIGN are through
Tabeled commons /PASDN/ and /DUMP/. The common /DUMP/ contains scratch
work from the analysis segment on return to the MAIN program. Quantities
required by the design segment are then computed in MAIN and stored in
the first portion of /DUMP/ for communication to DESIGN. The latter
portion of /DUMP/ is used for intermediate storage needed independently
and sequentially by MAIN and DESIGN. Subroutine DESIGN calls subroutine
subprograms SLOPED, MATINV, DCKSTL, PLOSS, ULTMO, SHEAR, ADDIT and function
subprograms Ecc; FPRIMC and BRACK.

The release and 28 day concrete strengths, the strand pattern and the
end draping of strands for each span are determined in subroutine DESIGN.
After these quantitieé are known, DESIGN calls subroutine DCKSTL to compute.
the negative moment steel required in the deck and the posifive support
moment steel and subroutine SHEAR to compute stirrup requirements.

Subroutine DESIGN has four principal sections; (1) selection of
. midspan strand pattern, (2) determination of minimum end eccentricity

to preserve the release strength established during strand paitern
selection, (3) determination of end ecéentricities and 28 day concrete
strength, and (4) computation of creep restraint moments. Selection of
midspan strand pattern for a particular span is based on release and 28
day concrete strength necessary to sustain the stresses at the strand

holddown point and those at midspan under full dead'and live load. A



minimum number of strands NS, computed from
NS > 0.003 Area of Beam / Area of strand (2)

are first placed in the beam. Placement of strands is in pafrs unless
begihning a hew row, when the number of strands that can be p]acedrin

’the web are added. Strand p]acement‘begins with the bottom most row

(row 1) in the beam. The philosophy fo]iowed in identifying satisfactory
strand paﬁtern arrangements is that minimum release and 28 day strengths

are 4.0 kéi‘aﬁd 5.0 ksi, respectively and that release strengths between

4.0 and 5.0 ksi, and 28 day strengths between 5.0 and 6.0 ksi are néar]y
equai]y satisfactory. Release strengths above 5.0 ksi and 28 déy strengths -
in excess of 6.0 ksi become less desirable with increasing values. VRequired
~concrete strength is determined from the total stress (from loads and pre-'
stress) at a point. The stress in the top and the bottom of a beam must

satisfy the inequalities

“Sci fei 95 < 5 Vi (3) h
on'release and
=S¢ fe < 9% = St\/ﬁr (4)

under service load. The allowable stress coefficients Sci’ Sti’ St and -

S¢ are presently set at 0.6, 7.5, 6.0 and 0.4 (except the end of the beam

where it is taken as 0.6). These values are initialized in subroutine

BLOCK DATA. If concrete strength required at a point along the beam is




plotted against the number of prestress strands, a concave curve is obtained
with a definite minimum. Strands are added to the beam until the release
strength.féi, based on stresses at the holddown, has reached this minimum.
If the minimum is greater than 5.0 ksi, the corresponding strand pattern is
designated a trial pattern for later checking. If the minimum féi is Tess
than 5.0 ksi and the 28 day strength fé required by service load moment at
- midspan is under 5.0 ksi, the pattern is a trial pattern. If fé is greater
than 5.0 ksi, strands are added until fé reaches a value of 5.0 or a minimum
value is obtained for fé. Once a trial pattern and corresponding concrete
strengths are selected, the cracking and ultimate moment capacities of the
section are computed. If the ultimate capacity of the section exceeds that
required as well as 1.2 times the cracking capacity, the section is acéep-
table. If the section is unacceptable, strands are added until an accep-
table section is achieved. The geometry of many beam cross sections is
such that release strength is controlled by tension in the top of the beam.
If this situation occurs, and the current féi is less than 4.2 ksi, a new
trial pattern is obtained from the previous one to reduce the pattern
eccentricity. Concrete strengths for this pattern are computed and com-
pared with prévious values. If féi is reduced and fé is nbt increased
beyond 6.0 ksi, the new pattern is used. | |

The strand pattern selected will generally lead to overstress at the
end of the beam on release. The second phase of subroutine DESIGN deter-
mines the amount by which the drapable strands must be raised at the end
of the beam in order to preserve the release strength computed from stresses
at the holddown. In some instances, no amount of draping will produce an

féi less than or equal to that required at the holddown. When this occurs,
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the strands are raised to the top-most row to reduce féi as much as possible
and a new, higher release strength calculated.

The third section of the subroutine makes the final selection of
draping at each end of the beam. The process begins with strands raised
at each end to the minimum eccentricity just computed. The strands are
then raised one row at each end. With the new strand position, the 28 day
strength is computed from the greater of the values required to sustain the
top and bottom stresses at each 10th point under full service load plus
creep restraint moments (if considered). If this fé is greater than that
required by the previous position, the process is terminated. If different
eccentricities are permitted at the two ends, the above process is applied
separately to the left and right halves of the beam.

When secondary moments due to creep and shrinkage of beam and deck
concretes (creep restraint moments) are considered, they are included in
an iterative fashion. The magnitude of these moments depends on the strand
pattern and concrete strengths in each span. After these values have been
determined, the restraint moments at tenth points are computed in the fourth
sectidn_of DESIGN. If the restraint moments from the preceeding iteration
are all algebraically greater than for the current iteration, the design is
satisfactory. If this criteria is not met, but the'change in moment does
not require an increase in fé_of more than 100 psi, the design is satisfactory.
When a design is found unsatisfactory, another iteration is initiated by up-
dating the creep restraint moments and returning to third segment of the
subroutine to'recompute required concrete Strengths. |

Final prestress losses used in calculations are computed from the
equations of the 1974>AASHTO Inferim Specifications. Release losses are
taken as those due to elastic shortening plus one half of the strand re-

laxation loss.
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3.4 Subroutine BLOCK DATA

This subroutine defines the cross sectional dimensions of standard
beams and certain quantities related to the properties of the reinforcing
and creep and shrinkage properties of the concrete. The user may change
concrete, reinforcing, or creep and shrinkage properties by changing values
of variables defined in this subroutine. Variable names and definitions

may be found in Appendix A.1 under labeled common blocks /PASBK1/ and

/PASBK2/ .




APPENDIX A.1

LABELED COMMON BLOCKS USED IN
INTERSEGMENT COMMUNICATIONS
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Defined below are variables used in labeled common blocks which

transmit informatidn between the MAIN program and subroutines ANALYZ,

DESIGN and BLOCK DATA.

COMMON/PASAN1/

LLMASP(I, J)

LLMASN(I, J)

LLSASP(I, J)

LLSASN(I, J)

LLMAXP(I, J)

LLMAXN(I, J)

maximum positive 1ive load moment at the (I-1) tenth
point of span J produced by AASHTO truck or lane loading
without Tateral distribution factor (ft. -‘kips)

maximum negative 1ive load momeht at the (I-1) tenth
point of span J produced by AASHTO truck or lane loading
without lateral distribution factor (ft. - kips)
maximum positive live Toad shear at the (I-1) tenth
point of span J produced by AASHTO truck or lane loading
without Tateral distribution factor (ft.‘- kips)

maximum negative Tive load shear at the (I-1) tenth
point of span J produced by AASHTO truck or lane loading
without lateral distribution factor (ft. - kips)

maximum positive live load moment at the (I-1) tenth
point of span J produced by axle train without lateral
distribution factor (ft. - kips) '

maximum negative live load moment at the (I-1) tenth

point of span J produced by axle train without lateral

distribution factor (ft. - kips)



LLSAXP(I, J) -

LLSAXN(I, J) -

DLMUNF(I, J) -

maximum positive live load shear at the (I-1) tenth
point of span J produced by axle train without Tateral
distribution factor (ft. - kips)

maximum negative live load shear at the (I-1) tenfh
point of span J produced by axle train withdut lateral
distribution factor (ft. - kips)

moment at (I-1) tenth point, span J, produced by

- uniformly distributed Toad of 1.0 kips/ft. acting on

DLSUNF(I, J) -

DLMBM(I, J) -

DLSBM(I, J) -

DLMSLS(I, J) -

DLSSLS(I, J) -

continuous beam (ft. - kips)

shear at (I-1) tenth point, span J, produced by
uniformly distributed load of 1.0 kips/ft. acting on
continuous beam (ft. - kips)

moment at (I-1) tenth point, span J, produced by beam
weight of 1.0 kips/ft. acting on simply supported beam
(ft. - kips)

shear at (I-1) ténth point, span J, produced by beam
weight of 1.0 kips/ft. acting on simply supported beam
(ft. - kips) )
moment at (I-1) tenth point, span J, produced by partial |
continuity pour with slab weight of 1.0 kips/ft. acting

on simﬁ]e beam (ft. - kips). If no continuity pour is

used, this array contains the moments produced by the

entire slab (with weight of 1.0 kips/ft.) acting on the

simple beam

shear at (I-1) tenth point, span J, produced by partial

continuity pour with slab weight of 1.0 kips/ft. acting
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DLMSLC(I, J)

DLSSLC(I, J)

MSASP(I, J)

MSASN(I, J)

MSAXP(I, J)

MSAXN(I, J)

on simple beam (ft. - kips). If no continuity pour is
used, this array contains the moments produced by the
entire slab (with weight of 1.0 kips/ft.) acting on the
simple beam

moment at (I-1) tenth point, span J, produced by casting
of remainder of slab (with weight of 1.0 kips/ft.) on
continuous beam. If no continuity pour is used, this
array contains zeros

shear at (I-1) tehth point, span J, produced by casting
of remainder of slab (with weight of 1.0 kips/ft.) on
continuous beam. If no continuity pour is used, this
array contains zeros

moment at (I-1) tenth point, span J, produced by AASHTO
truck or lane load that produces the maximum positive
shear at this point (no lateral load distribution factor
included), (ft. - kips)

moment at (I-1) tenth point, span J, produced by AASHTO

“truck or lane load that produces the maximum negative

shear at this point (no lateral load distribution factor
included), (ft. - kips) _

moment at (I-1) tenth point, span J, produced by axle
train loading that produces maximum positive shear at

this point (no lateral load distribution factor included),
(ft. - kips)

moment at (I-1) tenth point, span J, produced by axle

train loading that produces maximum negative shear at



this point (no Tateral load distribution factor included),
(ft. - kips)
IBETA(I, J)

contains number of the node where continuity pour ends

for left end of span I (IBETA(I, 1)), and where continuity
pour begins at right end of span I (IBETA(I, 2))

SL(I) - (see 11, Eq. (2), Vol. I)

LODKOD(I) - array containing zeros or ones, indicating which types of
Tive loads are to be considered |
PWHEEL(I) - weight of Ith wheel in axle train (kips)
BETA(I, J) - (see Fig. 6, this volume, where BETA(I, 1) = a, and
BETA(I, 2) = bi)'
NWHL(I) - distance from wheel 1 to wheel I of axle train (ft.)
L(I) - Tength of span I (ft.)
COMMON/PASAN2/
SCLHHS - weight of an H or HS axle. For H-15 or HS-15 truck,
SCLHHS = 24.0; for H-20 or HS-20, SCLHHS = 32. (kips)
SCLLNE - lane loading. For H-15 or HS-15 loading SCLLNE = .48;
for H-20 or HS-20, SCLLNE = .64 (kips/ft.)
SCLCOM - concentrated force used in computing moments for lane .
loading. For H-15 or HS-15, SCLCOM = 13.5; for H-20 or
HS-20, SCLCOM = 18.0 (kips)
SCLCOV - concentrated force used in computing shears for lane
loading. For H-15 or HS-15, SCLOCOV = 19.5; for H-20
or HS-20, SCLCOV = 26. (kips)
NWHEEL - number of wheels in axle train
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YTC(I)
YBC(I)
ZL(T1)
FPCBM(I)
FPCRL(I)
ZTCBM(I)
ZBCBM(I)
EL(I)
ER(I)
DD(1)
ALPH(I)

- NS(I, J)
ULTMOM(T)

NSPNS -

NN -

COMMON/DUMP/

equals zero if no partial cohtinuity pour made; equals
one if continuity pour used

number of spans to be considered in analysis or design
because of beam symmetry

number of spans in bridge

distance from c.g. of composite section, span I, to top
of beam (in.) '

distance from c.g. of composite section, span I, to bottom
of beam (in.)

length of span I (ft.)

28-day concrete strength for beam in span I (ksi.)
release strength for beam concrete in span I (ksi.)
composite section modulus, span I, used to compute stress
at top of beam in composite section (in.3)

composite section modulus, span I, used to compute stress
at bottom of beam in composite section (in.3)

strand row to which top most strands are raised at left
end of beam

strand rowrto which top most strands are raised at right
end of beam

distance from c.g. axis of beam to strand row I (in.).
BD(I) is positive if row I lies above c.g. axis

(see a, Fig. 8, pp. 20, Vol. 1)

number of strands in row I of beam in span J

required ultimate moment capacity for span I (ft. - kips)




ULTMSP(I)

CRPMOM(I, J)

DLMSIM(I, J)

DLMCOM(I, J)

MAMOM(I, J)

MIMOM(I, J)

STSRLS(I, J)
STSLOD(I, J)

ASNEG(I, J)

ASPOS(I)

TAUI(I, J)

NLIM(I)

ZTOPSL(I)

ULTSHR(I, J)

ULTACI(I, J)

ultimate moment capacity of span I (ft. - kips)

restraint moment at (I-1)th tenth point, span J (ft. - kips)
total dead load moment acting on noncomposite beam, at
(I-1)th tenth point, span J (ft. - kips)

total dead load moment acting on composite beam at (I-1)th
tenth point, span J (ft. - kips)

total maximum positive moment acting at (I-1)th tenth point,
span J (ft. - kips)

total maximum negative moment acting at (I—l);h_tenth point,
span J (ft. - kips)

array containing release stresses (ksi.)

array containing final service load stresses at tenth points
of each span (ksi.)

area of reinforcing steel required per foot width of deck to
resist negative moment at (I-1)th tenth point, span J (in.?)
area of reinforcing steel required to resist positive moment
at (I+1)th support

(see T4 Egs. 35 and 36, pp. 36, Vol. I)

l1imiting number of strands permitted in row I of beam
section modulus used to compute bending stress at top of
slab in composite section, span I

ultimate shear computed with AASHTO load factors, to

be resisted at (I-1)th tenth point, span J (kips)

ultimate shear computed with ACI load factors, to be

resisted at (I-1)th tenth point, span J (kips)
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- SMOM(I, J) - moment at (I-1)th tenth point, span J, from loading
which produces absolutely largest shear at this point
(ft. - kips)

SIGMA(I, J) - temporary storage for stresses at (I-1)th tenth point
due to all loads plus creep restraint moments if con-
sidered; J = 1, stress top for maximum (+) Tive load
moment; J = 2, stress bottom for maximum (+) live load

moment; J = 3, stress top for maximum (-) Tive load

moment; J = 4, stress bottom for maximum (-) live load

moment (ksi.)

ZICBM(I) - moment of inertia of composite section, span I (in.*%)
ZLOSSR(I) - fraction of initial prestkess force lost after release
ZLOSS(I). - fraction of initial prestress force lost after all losses

have occurred

SPCAAS(I, J) - spacing required for stirrups in span J from left end to
quarter point (I = 1), quarter point to quarter point

(I = 2), quarter point to right end (I = 3), computed
from the provisions of AASHTO 1973 Specificétions

. (in.)

SPCACI(I, J)

same as SPCAAS(I, J), except computed by ACI 318-71 (in.)

AREACP(I) - area of composite section, span I (in.2)

NDIA(I)

number of interior diaphragms, span I. _

...... (The following variables appear in /DUMP/ only in MAIN) . . . . . .
DLMDIA(I, J) - moment at (I-1)th tenth point of span J due to NDIA

(J) diaphragms weighing 1.0 kips positioned in span J

(ft. - kips)
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DLSPIA(I, J)
HDPT(I)

KECL(I), KECR(I)

ECCCL(1)
KTOTSN(I)
KDEPSN(1)

ITILT(I, J)
TTI(I), IDENT(I)
CD(I)

..... (The following variables appear in /DUMP/ on]ylin DESIGN)

NECCL(I), NECCR(I)

NECMIN(I)

AA(L, J), B(I, J)
ZMSLN(I)

~ of span I to c.g. of beam (in.)

shear force corresponding to DLMDIA(I, J) (kips)

distance from centerline of beam to strand holddown

point (ft.)

contains the number of the strand row to which the

top-most row of strands is raised as the left (right)

end of the beam in span I

distance from c.g. of strand pattern at centerline

total number of strands in beam, span I

total number of drapedAstrands in beam, span 1

storage for title cards

storage for Hollerith constants used in identifications

scratch storagé

contains creep restraint moment at support I from previous

iteration (ft. - kips)

highest row at centerline of beam of span I which contains

strands

row to which top-most strands in span I are raised at left

(right) end of beam

Towest row to which top-most strands in span I must be

raised at the ends to preserve release strength computed

from stresses at the holddown point

work space, passed to subroutine SLOPED

maximum (-) service load moment at (I-1)th tenth point,

for checking service load stress in deck reinforcing

(ft. - kips)
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ZMSLF (1)

ZMULN(I)

FEM(I)

NSOLD(I, J)
STORES(I, J)

A(I, J)

ALPHA(I, J)
REACT(I, J)

INFLM(I)

moment at (I-1)th tenth point used to compute cyclic stress

in deck reinforcing (ft. - kips)

ultimate (-) moment used to determine area of deck reinforcing
at (I-1)th tenth point (ft. - kips)

fixed end moments at left end (2I-1) and righf end (2I)

of span I due to creep restraint moments (ft. - kips)

storage for NS(I, J) from previous calculations

storage for service load stresses. ~Contents of this

array transferred to STSLOD(I, J) prior to exit from

DESIGN '

...... (The following variables appear in /DUMP/ only in ANALYZ) . . . . .

array used for working storage in subroutine REACTN (see
Eqs. (9) & (10), Volume I, this report)

(see Eq. (11), Volume I, this report)

reaction force at Ith support (left support is number 1)
due to unit load applied at a point J ft. from left end
of bridge. Initially contains the vectors Bj (Volume I,
Egs. (12) - (15)) and after call to MATINV the ordinates
of the reaction influence lines

array containing ordinates of the influence line for
moment at each nodal point. Nodal points along the beam
are spaced at one foot intervals. The left-most support
has node number 200. The nodes are numbered consecutively
to end of the beam (node number 200 + L, whefe L is the

total length of the bridge in ft.) and carry beyond for

200 nodes. For a bridge of 350 ft. overall length,




INFLV(I)

LEXTRM(I)

LEXTRV(I)

LMMAX (1)

LMMIN(I)

LVMAX(I)

LVMIN(I)

NODDSN(I, J)

COMMON/PASDN/

NRAV
- NRFLG

INFLM(1) through INFLM(199) would contain zeros. INFLM(200)

through INFLM(550) would contain computed values and INFLM °
(551) through INFLM(750) would contain zeros.

array containing ordinates of the influence line for shear
at each nodal point (see INFLM(I))

array containing node number of each relative maximum or
minimum point on the moment influence Tine

array containing node number of each relative maximum or
minimum point on the shear influence line

array containing node numbers for position of truck wheels
which produces largest positive moment at design print
under consideration

array containing node numbers for position of truck wheels
which produces largest negative moment at design point
under consideration

array containing node numbers for position of truck wheels
which produces largest positive shear at design point under
consideration

array containing node numbers for position of truck wheels
which produces largest negative shear at design point under
consideratibn

array containing the number of the node closest to the Ith

tenth point, span J

number of rows in grid pattern for beam

number of strand rows which contain non-drapable strands
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NNSPNS
OTHK
S

BMWT
SLBWT
TITER

FPCBMN

NSWEB
FSTRND
KODSYM

BMA
ZTBM

ZBBM

ZIBM
YB

YT

FPS
FPL
KASE
UWBM
STSIZE
N

(see NSPNS, /PASAN2/)

slab thickness (in.)

beam spacing (ft.)

weight per foot of beam (kips/ft.)

weight per foot of slab (kipé/ft.) |

trigger used to determine if creep restraint moments
considered (IITER # Q) or ignored (IITER = 0) in design
minimum 28-day concrete strength allowed for the beam (ksi.)
number of web strands

initial strand force, before release (kips)

symmetry code; 0 = no symmetry of span 1engths; 1 = symmetri-
cal with even number of spans, 2 = symmetricé] with odd number
of spans

cross sectional area of beam (in.2)

section modulus used to compute stress at the top of the

beam (in.3)

section modulus used to compute stress at the bottom of
the beam (in.3)

moment of inertia of beam (in.%)

distance from c.g. of beam to bottom of section (in.)
distance from c.g. of beam to top of section (in.)
ultimate strength of prestress strand (ksi.)
proportional 1imit stress of prestress strand (ksi.)
standard beam case number |

unit weight of beam concrete (kfps/ft.3)

cross sectional area of strand (in.2)

number of spans




ISYM

GRIDS
FPCSLB

COMMON/PASBK1/

ZD(1),...,ZP(I)

DIAPSD(I, J)

BEAMTP(I)

COMMON/PASBK2/

AV
FSY
ECRPUL

ESHSUL

TIMCRP

TIMSHR

code indicating whether beams are required to have the
same strand drape at both ends (ISYM = 1) or whether the
drape at the ends may be different (ISYM = 0)
center-to-center spacing of strands

28 day strength of slab concrete (ksi.)

dimensions of beam cross section (see D,...,P Table 1,

this Volume) |

array of constants used to compute weights of standard

djaphragms (see Table 2, this Volume) “
stored standard beam symbols used to identify standard

beams from input data

total area of sheaf reinforcing (in.2)

yield strength of conventional reinforcing

ultimate unit creep strain without volume/surface ratio
correction (see Egs. 23 and 25, pp. 23, Vol. I)
(in./in./ksi. x 107°)

ultimate shrinkage strain, without humidity correction
factor (see Egs. 24 and 29, pp. 23, Vol. I)

(in./in./ x 107%)

constant in the denominator of hyperbolic expression for
unit creep strain function (see Eq. 23, pp. 23, Vol. I)
(days)

constant in the denominator of hyperbolic expression for

shrinkage strain function (see Eq. 24, pp. 23, Vol. I)
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AGECON

HUMID

FTNER

FCOMR

FTEN

FCOM

VOLSUR

COMMON/BLK 1/

NPNTS

JPNT

JSPAN -

time from casting of beams to casting of first segment

of deck (days)

relative humidity during substantial portion of beam
curing period (percent)

factor multiplied times the square root of beam concrete
release strength to obtain allowable release tensile stress
on concrete

factor multiplied times the beam concrete release strength
to obtain allowable release compression stress

factor multiplied times the square root of beam concrete
28-day strength to obtain allowable service condition
tensile stress

factor multiplied times the beam concrete 28-day strength
to obtain allowable service condition compressive stress

volume surface ratio of beam (in.)

number of design points along entire beam (design points
are spaced at 1 ft. intervals)
tenth point under consideration

span under consideration

total number of spans
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MAIN PROGRAM

Function
The main program reads and checks input data, computes the necessary
quantities required by subroutines ANALYZ and DESIGN, calls these subroutines

to process the design and produces the output for each design.

Variable Definition

FACTOR

lateral load distribution factor for AASHTO loadings
IOUT -~ if blank, normal output option used;}if 1, extended output used
KANALY - if equal to zero, subroutine ANALYZ is called; if equal to
one, this subroutine call is bypassed
KAXT - if blank, no axle train specified; if 1, axle train to be
input
KBMTYP - contains code designation of beam type (sée Table 1)
. KKONT - if blank, no continuity slab pour used; if 1, continuity
pour specified
NN - number.of spans
NNSPNS - (seé NSPNS, COMMON/PASAN2/)
PERM - perimeter of beam section (in.)
SCLAXT - Tateral load distribution factor for axle train
STDIA - diameter of prestressing strand (in;)
UNIFL - magnitude of uniformly distributed load onrgomposite section
(kips/ft.) |

WTDIA - weight of single diaphragm (kips)

XL(I) 1ength of span I (ft.)
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V .

Read title cards

{Read load card|)

[Reread Toad card]

@

KANALY = 0

A

Round span lengths to nearest
foot. Determine number of spans

[Read beam card]

®
y AN

[Reread beam card]

y
Define standard beam
qguantities

€N\, NO

YES 4
LRead axle train cardg]

continuity

KCONT = 0

YES -
Read D.L. continuity
factors card

Define continuity Y
node array

KCONT = 1

GO_TO 100

FIGURE A.2-1. FLOW CHART FOR MAIN PROGRAM
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Define load type
~array

and shear arrays to

| T——
r : Initialize moment ¥
i zero

Establish symmetry
codes

v

CALL ANALYZ

Read non-standard
beam dimensions card

Non-standard
beam a modified
tandard beam

standard

GO TO 200

FIGURE A.2-1. (CONTINUED)
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Define standard -

§§§ diaphram weight

[Compute beam properties|

ICompute composite section‘propertiesl

[Read next card]

S
card E
rd e KSTOP = 1
NO
Rereaﬁ‘ misc. YES carder)r(lgsc'.
properties card roperties card”
[Read next card |
Next
card END NO >
R 28
Compute strands
per row )

!

Compute diaphram
moments and shears , -

Scale other moments
and shears

Compute misc. quantities
for call to DESIGN

[CALL DESIGN

FIGURE A.2-1. (CONTINUED)
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fcaLt ouTpPuT]

FIGURE A.2-1. (CONTINUED)
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SUBROUTINE ANALYZ

Subroutine Function

This subroﬁtine computes moments and shears at tenth points of each
span due to live and dead loads. Dead load computations use unit loads,
and the final moments and shears are obtained in the MAIN program by
scaling with correct dead loads. Moments and shears produéed by AASHTO
truck and lane loadings are for a single wheel load (24 kips for H or
HS-15 and 32 kips for H or HS-20) and half a lane load (.48 kips/ft.
for H or HS-15 and .64 kips/ft. for H or HS-20). These moments and
shears are then scaled in MAIN by an AASHTO lateral 1bad distribution
factor. Moments and shears from axle train loading are computed with
the axle loads specified on input and then scaled in MAIN by a lateral

distribution factor obtained from input.

Variable Definition

NEXTRM - number of relative maximum and minimum points on the
influence line for moment

NEXTRV - number of relative maximum and minimum points on the
influence 1ine for shear |

JTRIG - = -1, H truck
= +1, HS truck

MAXMOM - currently largest positive moment found at desigh point
under consideration

MAXSHR - currently largest positive shear found at design point
under consideration

MINMOM - currently largest negative moment found at design point )

under consideration
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MINSHR - currently largest negative shear found at design point
under consideration

NDISC - node number of current design point. This point has a'

discontinuity in the shear influence line




Set up array of
node numbers at
one foot intervals

along beam

Set up array .of no@e
numbers corresponq1ng
to tenth points 1in
each span

|CALL REACTN

[SPAN =0l
659 >

[JSPAN = JsPAN + 1]

A
[GPNT =fPNT + 1]

[CALL INFLNE |

®

artial
continuity
for-D.L.

P

Compute moment and
shear due to continuity

slab pour on simple -
beam JSPAN, point JPNT

Integrate area under
influence lines for
shear and moment to

get moment and shear

at point JPNT, span JSPAN
produced by pbar of
remaining slab sections

Locate extreme
points of moment
and shear influence :

lines in each span_|

FIGURE A.2-2. FLOW CHART FOR SUBROUTINE ANALYZ
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Place front wheel

on moment exireme

point J1 - truck
left to right

Place third whee
14 ft. from second
wheel

Move third wheel out
to 30 ft. using 2 ft.
move increments. Select
third wheel positions producing
maximum and minimum moment.
store maximum and minimum
moment produced by third
wheel

" 2
Total up minimum momend
produced by all wheels

—r "a— :
“|Compare with previous
A minimum and sgore
smg]]er

Total up maximum moment
produced by all wheels
¥

Compare with previous
maximum and store
larger

Total up moment
due to all wheels

Compare with previous
maximum and minimum
moments. Select new
maximum and minimum
moments and store

~

Move first wheel
2 ft. to right

Rear
wheel at
extreme poin
J1

)
=

FIGURE A.2-2. (CONTINUED)
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Place front wheel

on moment extreme
point NEXTRM + 1 - J1
- truck right to left

S NO

< truck ?
A
Place third whee

14 ft. from second

Move third wheel out.

to 30 ft. using 2 ft.
A move ‘increments. Selegct

“"Jthird wheel positions producing

maximum and minimum moment.
Store maximum and minimum
moment produced by third
wheel

.ﬁ*.‘*
otal up minimum moment
roduced by all wheels

— -
Compare with previous]
minimum and store
ho

Total up maximum moment
roduced by all wheels
-

Compare with previous
maximum and store
larger

. _
Total up moment
due to all wheels]

Compare with previous
maximum and minimum
moments. Select new
maximum and minimum
moments and store

A

=
Move first wheel
2 ft, to left

ear
wheel at
extreme point

A

NEXTRM + 1 - J1

FIGURE A.2-2.

(CONTINUED)
-68-




Y

lTace front whee

on shear extreme
point J1 - truck
left to right

Place third wheel
14 ft. from second
wheel

Total u? shear
due to all wheels

— '
Move third wheel out
to 30 ft. using 2 ft.
move increments. Select
third wheel positions producing
maximum and minimum sheér.
Store maximum and min¥mum
shear produced by third
wheel

ompare with previous
maximum and minimum
shears. Select new

maximum and minimum

shear and store

Total up m?%imum shear
produced by all wheels

Compare with previous
minimum and store
smaller

i 2
Total up maximum shear

roduced by all wheels

Compare with previous
maximum and store
larger

Y "2
{Move first wheel
2 ft. to right

Rear

NO wheel at

A

extreme poin
J1

A

FIGURE A.2%2. (CONTINUED)
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(GO _TO 600

b 4

Place front wheel

on shear extreme
point NEXTRV + 1 - J1
- truck right to left

N no. “Total up shear

truc due to all wheels
‘ YES

Place third wheel . .
14 ft. from second Compare with previous
wheel maximum and minimum
I shears. Select new

- maximum and minimum .
Move third wheel out shear and store

to 30 ft. using 2 ft.
‘move increments. Select
third wheel positions producing i
maximum and minimum moment.
Store maximum and minimum
shear produced by third
whee]

¥ : :
Total up minimum shear
produced by all wheels

ke
Compare with previous v
minimum and store ’
smaller

-
Total up maximum shear
produced by all wheels

- x
Compare with previous
maximum and store
Targer

A

Move fir:E wheel
2 ft. to left

ear
wheel at
extreme point

A

YES Je —(G0 10 600)

FIGURE A.2-2. (CONTINUED)
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= JT ]

Place front wheel

on moment extreme

point J1 - truck
left to right

P

d Compare with previous
maximum and minimum
moments. Select new
maximum and minimum
moments and store

Move first wheel 2 ft.
to right

wheel at
extreme poin
J1

NO

FIGURE A.2-2. (CONTINUED)
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Place front wheel
on moment extreme
point NEXTRM + 1 - J]
- truck right to left -

Compute moment due
to all wheels

A A Compare with previous
maximum and minimum
moments. Select new
maximum and minimum
moments and store

Move first wheel 2 ft.
to left

FIGURE A.2-2. (CONTINUED)
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(GO 10 1000

point J1 - truck
left to right

on shear extreme

ompute shear due
T 11 wheels

Compare with previous

A oA maximum and minimum
: shears. Select new

maximum and minimum
shears and store

Move.first wheel 2 ft.
to right

A

=0T+
_ {Place front whee
t
|
|

A

FIGURE A.2-2. (CONTINUED)
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\

Place front wheel
on shear extreme
point NEXTRV + 1 - J1
- truck right to left

/

Compute shear due
to all wheels

Compare with previous
maximum and minimum
shears. Select new
maximum and minimum

shears and store

Move first wheel 2 ft.
to left !

wheel at
extreme point
NEXTRV + 1 -

J1 =
NEXTRM

A

FIGURE A.2-2. (CONTINUED)
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Select maximum
extreme point value
from moment influence
line

|

Select two smallest
extreme point values
from moment influence |

line

Select maximum & minimum
shear extreme point
values

i

!
i

Sum positive areas under
moment influence 1ine and
shear influence line. Scale
values by lane load. Add

" in effect of standard
concentrated force at maximum
éxtreme point.

il

Sum negative areas under
moment. influence line and
shear influence line. Scale
values by lane load. Add in
effect of 2 concentrated
forces for moment, Add in
effect of one concentrated
force for shear,

Compare maximum and minimum moments
and shears produced by truck and
Tane Toadings, and store respective

Targest and smallest values

(GO_T0 710Q)

'FIGURE A.2-2. (CONTINUED)
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Uniforﬁ\\

Toad on NO
composite
ection,/

Sum area under shear \
& moment influence lines

Scale areas by magnitude
of uniform Jload

FIGURE A.2-2. (CONTINUED)
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SUBROUTINE INFLNE

Subroutine Function

This subroutine computes the ordinates of the influence lines for
moment and shear at the current design point. Ordinates are computed at
one foot intervals along the beam. .Moment and shear influence lines are
computed using statics and the previously computed reaction force influence

line ordinates (see Egs. (16) and (17) of Volume I).

Variable Definition

JPNT - tenth point within span JSPAN where influence lines are-
being constructed
JSPAN - span in which the design point at which influence lines

are being constructed
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SUBROUTINE IMPACT (ITEST, L, JPNT, JSPAN, RIMP, N)

Subroutine Function

This subroutine computes the impact factor for AASHTO standard

loadings. The impact factor RIMP is computed from

RIMP = 1. + RI
where
= 50 . .
Rl—m,le_.BO
and )
RL = For positive moments, the length of the span under consideration
(span in which the current design point lies)
RL = For negative moments at design point i, span j, RL is given by
L. + L.
i=0 R = It
L. + L.
1< ix5 RL = _Q_zr_;LiL i}
. L. + L.
6< i<9 RL = _J_TT_JIEL
L. +>L.
i =10 RL = = J-]

RL = For shear at design point i, span j, RL is given by

0<i< 5§ RL

i

Lj(l - i/10) 3

6<1i<10 RL = iL;/10
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Variable Definition

ITEST - = 1, compute impact for positive moment
= 2, compute impact for negative moment
= 3, compute impact for shear
JPNT - design point under consideration
JSPAN - number of the span which contains current design point

L - span length (ft.)
N - number of spans

RIMP

contains'computed value of impact
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SUBROUTINE REACTN

Subroutine Function

This subroutine computes and stores influence line values for support
reactions of the beam. Values are stored in REACT(i, j), and (N-1) row by
(L+1) column array where N is the number of spans and L is the total length
of the'beém (rounded to'the nearest foot). The subroutine calls subroutine
MATINV which solves systems of linear equations. The reader is referred
to Volume I, Section 2.1, for a presentation of the equatfons;used in this

subroutine.

Variable Definition

SL(I) - (see Eq. (12), Volume I, this report)
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SUBROUTINE SORTAX (MAXEFT, ZMAX, MINEFT, ZMIN, J1, KDIRT, NWHL, JW,
LMAX, - LMIN)

Subroutine Function

This subroutine compares a computed moment (or shear) with maximum
and minimum moments (shears) computed previously, for an axle train. if
the computed value exceeds the previous maximum, it is stored as the
maximum. If the computed value is less than the previous minimum, it is
stored as the minimum. The array containing the node numbers at which the
wheels of the axle train are positioned is updated if the computed moment

(shear) is a new maximum or minimum.

Variable Definition

J1 - node number at which the first wheel of the axle train is
currently located

JW - number of wheels in the axle train

KDIRT - 1, if axle train is moving from left to righf
-1, if axle train is moving from rfght to left
LMAX(I) - node numbers locating wheel positions which produce
maximum moment (shear)
LMIN(I) - node numbers locating wheel positions which produce
- minimum moment (shear)
MAXEFT - previous maximum moment (or shear) found fof‘current
design point
MINEFT - previous minimum moment (or shear) found for current

design point
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NWHL(I) - array containing wheel spacings
IZMAX - for moment, contains computed moment at current axle

train position. For shear,>contains the computed shear
at the current axle train position. If one of the wheels
of the axle train is at the current design‘point (where
a discontinuity exists in the ihf]uencé Tine for shear),
the contribution of that wheel to the total shear is
computed uéiné theibrdinaﬁe of the influence 1line just to :
ﬁhe right of the discontinuity (which is a positive va1ue)

: ZMIN - for momenf, confainsrcomputed moment at current axle train
position. For shear, contains the computed shear at the
current axle train position. If one of the wheels of the
axle train is at the current design point, the-contribution
of that wheel to the total shear is computed using the
ordinate of the influence line just to the left of the

- discontinuity (which is a negative value)
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SUBROUTINE SORTIL (ZINF, ZMAX, JMAX, ZMIN, JMIN, KSTRT, KSTOP, JJ)

Subroutine Function

This subroutine selects the maximum and minimum values of influence
line ordinates which are within the range of possible positions for the
rear wheel of an HS truck, for specified positions of wheels 1 and 2.

If the influence line under consideration is for shear, the routine deter-
mines if the discontinuity in the shear influence line is within the
range of the rear wheel. If it is, the ordinate value immediately to the

left of the discontinuity (which is a negative value) is the minimum value.

Variable Definition

JJ - node number corresponding to the point of discontinuity
in the shear influence line
JMAX - node number corresponding to ZMAX
JMIN - node number corresponding to ZMIN

KSTRT, KSTOP - node numbers defining the range of possible positions
of the rear wheel

ZINF(i)

array containing influence line ordinates
ZMAX - maximum influence 1line ordinate

ZMIN - minimum influence line ordinate
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SUBROUTINE SORTHS (MAXEFT, ZMAX, MINEFT, ZMIN, J1, J2, J3MAX, J3MIN,

LMAX, LMIN)

Subroutine Function

This subroutine performs the same operations for H or HS trucks as

subroutine SORTAX for an axle train vehicle.

Variable Definition

J1 -
J2 -
J3MAX

J3MIN

LMAX(I), LMIN(I)

MAXEFT, MINEFT

IMAX, ZMIN

node number of front wheel of truck

node number of second wheel of truck

node number corresponding to the position of the

rear wheel which produces the largest moment (or

shear) when wheels 1 and 2 are at positions J1 and >
J2

node number corresponding to the position 6f the

rear wheel which produces the smallest moment (shear)

~when wheels 1 and 2 are at pbéitions J1 and J2

(see subroutine SORTAX)

. (see subroutine SORTAX)

(see subroutine SORTAX)
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SUBROUTINE DESIGN

Subroutine Function

This subroutine carries out the design of each precast unit making
up the continuous beam. Design moments, beam section properties and other
design information is passed from MAIN to the subroutine through labeled
common b]ocks/PASDN/and/DUMP/. For each span ofAthe continuous beam,
the subroutine computes beam release and 28-day concrete strengths, the
number and placement of prestressing strands, the reinforcing required
in the deck to resist negative moment, the reinforcing required at
continuity connections to resist positiveﬂmoment and the required stirrup

spacing. The results are passed back to MAIN for output.

Variable Definition

AS - total area of strands (in.2)
ASPRM - area of compression steel in deck to be considered
in ultimate moment capacity calculations (in.?2)
BEFF - effective flange width of T-beam (in.)
C - prestress loss on release (fraction of initial stress lost)
CRPHI = ¢/(1 + ¢)
D - distance from compression face (top of deck) to c.g. of
strand pattern at midspan (in.)
DBAR - distance between c.g. of composite and non-composite
section (in.) ‘
DCR - one half of deck thickness (in.)
DPTH - depth of beam (in.)
ESD - ultimate differential shrinkage strain between deck

and beam concrete (in./in. x 107°%)
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ESLAB
ETA
ETC

ETCOLD
FCOMED

FPC1

FPC2

FPCLFT

FPCLOD
FPCNEW
FPCOLD

FPCRGT

FPCRNW
FPCROD
FSCRTH

FSTRND

modulus of elasticity of deck concrete (ksi.)

final prestress loss (fraction of initial stress lost)
distance from bottom of beam to c.g. of strand pattefn
at midspan (in.)

storage for ETC

é110wab1e compression stress factor used af end of
thé‘beam |

28 day concrete strength necessary to sustain stresses
at a tenth point under dead load, makimum positive live
Toad moment, creep restraint moments (if positive) and
prestresé (ksi.)

28 day concrete strength necessary to sustain stresses
at a tenth point under dead load, maximum negative live
moment, creep restraint moment (if‘negative) and prestress
(ksi.)

maximum 28 day strength required by stress conditions at
tenth points to the left of midspan (ksi.)

storage for FPCLFT (ksi.)

new 28 day stkength (ksi.)

storage for 28 day strength (ksi.)

same as FPCLFT, but for right side of midspan

new release strength (ksi.)

storage for FPCRGT (ksi.)

dummy variable used when function FPRIMC is called only
for the purpose of computing stresses top and bottom of
the beam

initial strand force (kips)
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JR -
JROLD -
NMIN -
NUM -
NUMOLD -
oLpC -
OLDETA -
PDRP -
PHI -
PSTH -
RLSBT -
RLSTP -

SAVEC -
SHPHI -
SIGB -

SIGBR -
SIGT -

SIGTR

Y1,...,Y4;
Z1,...,74 -

YYBC -

number of top-most row in strand pattern

storage for JR

minimum number of strands to be placed in beam
total number of strands in beam

storage for NUM

prestress 10ss on release

storage for ETA

total force in draped strands (kips)

the factor ¢ (see Volume I, Eq. (19))

total force in straight strards (kips)

same as RLSTP, but at bottom of beam (ksi.)

final stress top of beam at holddown after reTease,
computed in function FPRIMC and passed to MAIN in
calling arguement 1list (ksi.)

storage for C

1./(1 + ¢)

stress bottom of beam at midspan due to all sources
except prestress (ksi.)

stress bottom of beam at holddown due to beam weight (ksi.)
stress tob of beam at midspan due to all sources except
prestress (ksi.)

stress top of beam at holddown due to beam weight (ksi.)

Dimension uséd in computing ultimate moment capacity
(see subroutine ULTMO)
distance from c.g. of composite section to bottom of

beam (in.2)
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IMO,. ..

Z1C
ZL
»ZM3

ZMBW
IMC

ZMDL
ZMHD
.ZMNC
ZMSH
ZMSLP
IMSLPF

ZMULSP

composite section moment of inertia (in.")

length of span (ft.)

fixed end moment components for prestress creep restraint
(see Volume I, Fig. 8) (ft. - kips)

bending moment at midspan due to beam weight (ft. - kips)
dead load moment acting on composite section at midspan
(ft. - kips)

fixed end moment for dead load creep restraint (see Volume
I, Fig. 7) (ft. - kips)

bending moment due to beam weight, at holddown point

(ft. - kips)

dead load moment acting on non-composite beam section

at hidspan (ft. - kips)

fixed end moment for differential shrinkage (see Volume
I, Fig. 9) (ft. - kips)

positive service load moment to be resisted by contfnuity

connection over support (ft. - kips)

. service load level alternating moment for fatigue stress

check of positive moment continuity connection
positive ultimate moment to be resisted by continuity

connection over support (ft. - kips)
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Compute tenth point
stresses from service

loadings. Store 1in
STSLOD(1, j)

3

Compute parameters
not dependent on

span
(o0}

Compute span dependent
parameters - span N

Compute minimum
number of strands

Place minimum strands
CALL ADDIT

I

Set release prestress
<E§> : loss to zero

Compute fci for

stresses at ‘hold-

down
CALL FPRIMC

L

Compute prestress
losses
CALL PLOSS

Store new
release loss

New release loss
agree with old
loss

NO

Compute fé based

on midspan stresses
CALL FPRIMC

Go to 1000

FIGURE A.2-3, FLOW CHART FOR SUBROUTINE DESIGN
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Go to 50:

Add s%rands ,
CALL ADDIT -

Store current strand
NO 4 pattern, concrete

: strengths and pre-
stress I%Eses

flew 7!
ew 7 ' NO J
GT. old fL >

L N

- "
Restore old strand
pattern, concrete
strengths and pre-

stress losses from
storage

Compute cracking and
ultimate moments
CALL ULTMO

u

.6T. req'd NO 1Add strands
and .GT. 1.2 LL ADDIT
times crackmng///,? _ A

mQment

~Bo to 2000

FIGURE A.2-3 (CONTINUED)
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Maintaining same number of
strands and strand rows,
rearrange strands for
minimum eccentricity

|

Compute fci & fc

for new pattern

f'. ne
ci \
.GT. old fL, YES \

Qr fL new .GT. 6.0 ;1'

Restore ol1d strand
pattern and concrete
strengths

Go to 100

no. of/iiigg;{ J( {:EE:)

YES

¥
zero out creep
restraint moments

N=

o

Set end eccentricity row
number J1 equal to top
row containing strands

Compute féi to resist
stresses at end of

beam
Go to 3000

FIGURE A.2-3 (CONTINUED)
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Go to 225

J1

LT. NRAV NO

| Set minimum end eccentricity

NECMIN(N) = J1
(6o to 200 k- NO

J1=NECMIN(N)-1]

Compute maximum fé

necessary to resist
service Toad stresses
at points 0/10 thru
4/10, with draped
trands ip r 1

f ompute maximum fé
for points 6/10

T - - -
fb = maximum of values

req'd. for points 0/10
thru.10/10

Go to 300

Go to 4000

FIGURE A.2-3 (CONTINUED)
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YES Store current eccentricity
for both ends. Store fé

req'd. for left
~Nend .GE. reqg'd fé

Store left endA YES
eccentricity

feq'd. for right

Store right end .GE. req'd f

. eccentricity

L 4
Store current fé
- - - =

_ Go to 375
Go to 300

YES
X\ Go to 400

Compute creep & shrinkage
scale factors - this span

Compute fixed-end moments due
-|to D.L. & prestress creep and

due to shrinkage - this span FIGURE A.2-3 (CONTINUED)

( Go to 5000 )
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—Go-to-380 )

Solve for final creep-
restrains moments
CALL SLOPED

Restraint
moment at each
support smaller than
previous iteratio

YES

Go to 300

Additiona
restraint moment
require more than
00 psi increase in fé

Store restraint
moments at supports

NO

Compute parameters }.
needed in DCKSTL & |.
SHEAR

CALL SHEAR

NO

FIGURE A.2-3 (CONTINUED)

-94-




SUBROUTINE DCKSTL (Z1, Z2, 73, Z4, Y1, Y2, Y3, Y4, YB,
THK, YT, ZMSLN, ZMSLF, ZMULN, ZMSLSP,
ZMULSP, ZMSLPF, JSP, FSY, FPC, ZIBM,
BMA, ASNEG, ASPOS, FPCSLB, ZICMP, S)

Subroutine Function

This subroutine determines the area of reinforcing required in the
deck at each tenth point of a span to resist negative moment as well as
the area of steel required at right end of the beam to resist positive
moment over the support. The area of steel in the deck is first computed
by ordinary ultimate strength design theory. The effect of strands in the
beam are neglected in this calculation. Account is taken of the possible
irregular shape of the concrete compression zone. The stress in the rein-
forcing is then checked under full service load to determine if it is less
than 36 ksi and checked under alternating moment (maximum positive live
load moment minus maximum negative live Toad moment) to determine if the
alternating stress is less than 21 ksi. If either of the latter stresses
are exceeded, the area of deck reinforcing is adjusted accordingly. The
same criteria are used to size reinforcing for positive moment at the
support. Deck reinforcing steel is assumed located at mid-depth of slab,
while positive moment reinforcing at supports is assumed to centered 3 1in.

above the bottom of the beam.

Variable Definition

ASNEG(I, J) - area of deck reinforcing required at (I-1)th tenth point,
span J (in.2/ft. of slab) |
ASPOS(I) - area of positive moment reinforcing requifedvat Ith
support (in.2)

BMA - cross sectional area of beam (in.2)
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C - area of concrete compression zone (in.Z2)

DBAR - distance from compression face to c.g. of reinforcing (in.)

CEST

strain in reinforcing

FPC - 28 day strenght of beam concrete (ksi.)

| FPCSLB - 28 day strength of deck concrete (ksi.)
FSY - yield strength of conventional reinforcing (ksi.)
JSP - span number

NMOD

ratio of modulus of elasticity of reinforcing steel
to that of the beam concrete
S - lateral spacing of beams (ft.)

SIGSTL

stress in reinforcing steel (ksi.)
SST - stress in reinforcing (ksi.)
THK - thickness of deck slab (in.)
YB - distance from c.g. of beam cross section to bottom
of beam (in.)
YC - distance from bottom of beam to c.g. of concrete
compression zone (in.)

YSHF

distance between c.g. of beam and c.g. of section consisting
of beam plus transformed area of deck reinforcing (in.)
YT - distance from c.g. of beam cross section to top of beam (in.)
YTS - distance from c.g. of section consisting of beam plus trans-
formed reinforcing area, to reinforcing steel (in.)
v 21,...,748;

Y1,...,Y4 - cross section dimensions (see Fig. A.2-4) (in.)

ZIBM - moment of inertia of beam section (in.*)
ZICMP - moment of inertia of composite cross section (in.*)
IMSLF(I) - negative cyclic service load moment at (I-1)th tenth point

(ft. - kips)
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IMSLN(T)

IMSLPF
IMSLSP

ZMULN(I)
ZMULSP

maximum service load negative moment at (I-1)th tenth

point (ft. - kips)

positive cyclic moment at right end.of span (ft. - kips)
maximum positive service load moment at right end of span
(ft. - kips)

ultimate negative moment at (I-1)th tenth point (ft. - kips)

ultimate positive moment at right end of span (ft. - kips)
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SUBROUTINE PLOSS (FPCR, ZMBW, ZMC, ZMNC, FSU, AS, AB, ZI, ZIC,
’ , YB, YBC, EC, HUM, SPAN, ZLOSS, ZINLOS, UWC)

Subroutine Function

This subroutine computes the fraction of initial prestress strand
stress lost immediately after release of strands and after all Tosses
have occurred. The procedure used is that of the 1974 AASHTO Interim

Specification.

Variable Definition

. AB

cross sectional area of beam (in.?2)

AS

total strand area (in.?2)
EC - distance from bottom of beam to c.g. of strands (in.)
FPCR - Fe]ease strength of beam concrete |
FSU - ultimate strength of strand (ksi.)
HUM - average relative humidity (%)
SPAN - span length (ft.)
UWC - unit weight of beam concrete (kips/ft.3)
YB - distance from c.g. of beam to bottom of beam (in.)
YBC - distance from c.g. of composite section to bottom of
beam (in.}
71 - moment of inertia of beam (in.%)
ZIC - moment of inertia of composite beam (in.%)
ZINLOS - fraction of strand stress lost on release
ZLOSS - fraétion of strand stress lost after all losses
IMBW - dead load moment due to beam weight at midspan (ft. - kips)

IMC - total dead load moment at midspan acting on composite section

(ft. - kips)




ZMNC - total dead load moment at midspan (except beam weight) acting

on noncomposite section (ft. - kips)

~-100-




SUBROUTINE SLOPED (FEM, YX, L, N, A, B)

Subroutine Function

This subroutine uses the slope-deflection method of analysis to compute
the moments at the supports of the continuous beam produced by shrinkage
restraint moments, dead load creep restraint and prestress creep restraint
moments. Final moments at tenth points in each span are computed from the

final support moments.

Variable Definition

A(I, J) - coefficient matrix (see Eq. 21, Vol. I)

B(I) - array containing fixed end moments (see Eq. 21, Vol. I)
FEM(I) - array containing fixed end moments. E]ement (2I-1) is the
fixed end moment at the left end of span I, and element (2I)
is the fixed end moment at the right end of span I (kip-in.)
L(I) - length of span I (ft.)

N - number of spans
YX(I, J) - array containing the final moment at (I-1)th tenth point of
span J

IMSUP(I, J)

contains final support moments at left end (J = 1) and right

end (J = 2) of span I
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SUBROUTINE ADDIT (NS, NTOP, NSWEB, NRFLG, NLIM, JSP, NUMSTN) e

Subroutine Function

This subroutine adds strands to the strand pattern of a beam. It

determines which row is the current top-most row, and places 2 strands

in that row if it already contains at lTeast NSWEB strands. If the row

is full, a new row is started.

Variable Definition

JSP
NLIM(I)

NRFLG
NS(I, J)
NSWEB
NTOP

NUMSTN

span number
one half the number of non-drapable strands that can be
placed in row I

number of rows which contain non-drapable strands

number of strands in row I, span J

number of drapable strands per row

upon return contains the number of top-most row in
strand pattern containing strands

upon return contains the total number of strands

-102-




SUBROUTINE MATINV (A, N, B, M, DETERM)

Subroutine Function

This subroutine carries two names, each being used in a different
segment of the program when an overlay procedure is used. The subroutine

solves a system of linear equations using Jordan's method.

Variable Definition

A(I, J) - coefficient matrix
B(I, J) - right-hand side array
. DETERM - determinant of coefficient matrix A

INDEX(I, J)

array used to keep track of pivotol operations

IPIVOT(I)

array containing row number in which pivots performed
M - number of vectors in right-hand side array B
N - size of coefficient matrix

PIVOT(I)

array containing pivotal elements




SUBROUTINE SHEAR (L, ALPH, SMOM, BMD, THK, FPCBM, BPRIME, ULTSHR, AV, FSY,
DPTH, ULTACI, SPCAAS, SPCACI, JS, SVERTL, SVERTR)

Subroutine Function

This subroutine computes stirrup spacing required by AASHTO and ACI

criteria (see Section 4.7, Vol. I).

Variable Definition

ALPH(T)

(see o, Fig. 8, pp. 20, Vol. I)
AV - stirrup area (in.2)
BMD - beam depth (in.)
BPRIME - beam web width (in.)
DPTH(I, J) - distance from c.g. axis of beam to c.g. of strands at '
(I-1)th tenth point, span J (in.)
FPCBM - concrete strength (ksi.)
FSY - yield strength (ksi.)
JS - span number
| L(I) - span length of span I (ft.)
SMOM(I, J) - moment at (I-1)th tenth point, span J from loading which
produces maximum shear at that point (ft. - kips)
SPCAAS(I, J) - stirrup spacing by AASHTO criteria for left quarter of span
(I1=1), middle half of span (I=2), and right quarter of span
(1=3), for span J (in.)
SPCACI(I, J) - stirrup spacing by ACI criteria (see SPCAAS(I, J)) (in.)
SVERTL - component of total strand force in vertical direction,
between left end of beam and holddown point (kips)
SVERTR - component of total strand force in vertical direction,
between right end of beam and holddown point (kips)
THK - deck thickness (in.)
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ULTACI(I, J) - ultimate shear to be resisted at (I-1)tenth point, span J,
using ACI load factors (kips)

ULTSHR(I, J) - ultimate shear to be resisted at (I-1) tenth point, span J,
using AASHTO load factors (kips)

ZJD - effective depth used in AASHTO criteria (Vol. I, Eq. (76)) (in.)




SUBROUTINE ULTMO (ASTAR, FPCBM, FPS, ASPRM, FPL, D, DPTH, FSY, DCR, Y1,
Y2, Y3, Y4, 71, 72, 73, Z4, CLONG, ZMUL)

Subroutine Function

This subroutine computes the positive ultimate moment capacity of a
section between drape points. If the neutral axis is within the deck
slab, the equations from the AASHTO 1973 Specifications are used to com-
pute capacity. If the axis is below the slab, the method described in

Volume I, Section 4.4 is used.

Variable Definition

ASPRM - area of compression reinforcing in deck (in.?)

ASTAR - total area of strands(in. )
BEFF - effective flange width of composite section (in.)
C - total area contained in concrete compression zone (in.?)
CC - total compressive force resulting from compression stress
in concrete (ksi.)
CLONG - fraction of initial strand force lost after all prestress
losses have occurred
CON1, CON2 - constants used in computing stress in prestressing strands
from known strain
D - the distance from the c.g. of strands to the top of the
deck (in.)
DBAR - distance from c.g. of strands to c.g. of concrete compression
zone (in.)
DCR - distance from c.g. of deck reinforcing to top of deck slab (in.)
DPTH - overall depth of composite beam (in.)

ES - strain in strands (in./in.)
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ESINI
ESP

FS
FSUSTR
PSTAR

SUMFOR

YC

ZMUL

1,...,24
Y1,...,Y4

initial strain in strands (in./in.)

strain in deck steel (in./in.)

stress in strands (ksi.)

stress in strands when neutral axis in slab (ksi.)
reinforcement index used in computing positive ultimate
moment capacity when neutral axis in slab

total of forces in the concrete compression zone,
strands and deck reinforcing (kips)

total force in conventional strands (kips)
distance to the location of the neutral axis from
top of‘composite section (in.)

distance from c.g. of compression zone to top of
slab (in.)

upon return, contains the positive ultimate moment

capacity of the section (ft. - kips)

dimensions describing concrete compression zone

(see Figure A.2-4)
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FUNCTION BRACK (ZL, X, ZU)

Purpose

This function computes a length used in calculating the area and c.g.
of concrete compression zone. It is called from both subroutine ULTMO and
DCKSTL. - The distance BRACK is defined from

0. ; Xs ZL

BRACK = {(X-2ZL) ; ZL < X < ZU
(ZU-ZL) 3 X > ZU
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FUNCTION ECC (NS, DD, NTOP, JSP, NUMSTN)

Purpose

This function subprogram computes the distance between the c.g. of
the strand pattern (between drape points) and the c.g. of the beam and
returns this value through the function name. In addition, it counts
the total number of strands and the top-most strand row, and returns

the values in the calling parameter list.

Variable Definition

DD(I) - distance from c.g. of strand row I to c.g. of beam
(positive if strand row is above c.g.) (in.)

JSP - span number

NS(I, J) - number of strands in row I of beam in span J
NTOP - upon return, contains the row number of top-most
row containing strands
NUMSTN - upon return, contains total number of strands present
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FUNCTION FPRIMN (FT, FC, A, ZT, ZB, ZLOS, NS, DD, SIGT, SIGB,
TAU, DRAPE, NTOP, P, JSP, J10TH, G, NW,
STOTTP, STOTBT)

Purpose

This function subprogram computes the required concrete strength
to resist stress top and bottom of a beam at a specified point. The
value is returned through the function name. In addition, the stresses
top and bottom due to applied loads and prestress are returned through

the calling parameters.

Varijable Definition

A - area of beam (in.?2)
DD(1) - distance from c.g. of beam to strand row I; positive
if strand is above c.g. (in.)
DRAPE - row to which top most strands are raised at the end
of the beam
FC - factor for allowable compression stress
FT - factor for allowable tension stress
G - spacing of strand rows (in.)
JSP - span number
J10TH - stresses occur at (J10TH-1) tenth boint
NS(I, J) - contains number of strands in row I of beam in span J
NTOP - row number of top-most strand in pattern
NW - number of strands in web
P - initial force in strand (kips)
SIGB - load induced stress in the bottom of the beam at tenth

point under consideration (ksi.)
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SIGT

STOTBT

STOTTP
B
ZLOSS
T

Toad induced stress in the top of the beam (ksi.)

total stress at bottom of beam due to prestress and

applied Toads, at tenth point under consideration (ksi.)
total stress at top of beam due to prestress and load (ksi.)
section modulus for bottom of beam (in.3)

fraction of initial prestress force lost

section modulus for top of beam (in.3)
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APPENDIX A.3

PROGRAM LISTING
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G LEVEL

R

102

104

106

107

1082

114

21 MAIN DATE 76270 23714739
REAL*GLLMASPLLMASNILLSASP ¢LLSASNILLMAXP sLLMAXNeLLSAXPsLLSAXN,
2L« MAMOM s MIMOMs MSAXNy MSAXP 4 MSASN,MSASP

INTEGER*2 ITILTeTT+IDENT 4BEAMTP,ID,IDSsIDH1D1,1D2,8BKyKAXTKKONTs 00000030
IKDIAP s ISToMISC+LL+KBMTYP 3 SKAXT s SKKONT 00000040
COMMON/PASANL /LLMASP{11510) sLLMASN(11,10)+LLSASP(11,10),LLSASN(11,00000050
110) sLLMAXP(11,310) sLLMAXNCLIL410)LLSAXP(11+10)sLLSAXN(11510)» 00000060
2DLMUNF (11 410) +DLSUNF(11,10),DLMBM(11+1C)+DLMSLS{11,10),DLSS5L5(11,160000070

30)sDLMSLC{114+10) 4DLSSLC(11,10)+sMSASP(11,10)+MSASNI 00000080

00000010

411+10) sMSAXP(11+1D) sMSAXN(11+10)IBETA(104+42)+SL(10) 00060090
5, LODKUD{ 7))y PWHEEL {15) 4BETA(10+2) s NWAL{14)+sL{10),DLSBM(11,10) 006006100
COMMON/PASANZ2/ SCLHHS s SCLLNE,SCLCCMysSCLCOV +NWHEELsKCONT+NSENSoNN 00000110

COMMON/DUMP/MAMUM(11,410)+MIMOM(11,10),CKPMOM{11,10)+DLMCUM(11,10),00000120

*DLMS IM{11+10) s ULTSHR{11410)+ULTACI(11410),ULTMOM(10),SMOM{(11,10}), C0000130
AXSTSLOD(110,4),STSRLS{G,10)ZTCBM(10) »ZBCBM(10),ZICBM{10),¥YTC(10)+ 00000140
*YBC{10)s FPCRL{10)+FPCBM(10),Z2LO0SSR{10),2L0SS(10)sTAUI(10,11), 00000150
A¥DD(50) o ZL{L10) 2 ALPH{10) 4NLIM(20) s NS{504+10)+EL(10),ER(10), C00Q0160
*SPCAAS(3+10)sSPCACI{3510),ULTMSP(10) sASPOS(11),ASNEG(11+10), 00G00170
*AREACP(10)+sNDIA(1D), 00000180
REMAINDER OF /DUMP/ IS OVERLAPPED 00000190
ASIGMA(11 +4) DLMOIA{11 ,1C)+DLSDIA(11,10),HDPT{10),KECL{10), 00000200
EKECI{10) +ECCCLI10) +KTATSN(10)KDEPSN(113+ITILT(3+54),TT(S), 00000210
*IDENT(5)+CD(4),ZTOPSL (10) 00000220
COMMON/ZPASDN/NNSPNSyZTEM s ZBBM4BMALZIBMy YBs YT Sy FPS+FPL ¢ THKs KASE, 00000230
KFPCSLBsBMWNT 4SLBWT yUWBN3STSTIZE, NSWEBSNRFLGs NKAVs FPCBMN Ny ISY N, 00600240
*KODSYM,I ITER,GRIDS 00000250

COMMUN/PASBKLY/ ZD(13)+ZBU13)+2ZW{13)+ZA(13)+ZC(13)+,2E(13),2G(13)+Z2H00000260

1013)+ZF(13),20(13),20(13)42P(13),DIAPSD(12+2)+BEAMTP(17) 00000270
CCMMUON/PASBK2/AV +FSY s ECRPUL s ESHSUL s TIMCRP » TIMSHRyAGECGN 00000280

*HUMID, FTER yFCOMR s FTENFCCM, VOLSUR 00000290
DATA IDS+sIDH,ID1 4ID2,BKsMISCoLL/ TS, tHT 4110 ,920,1 ¢ eM0 04 0y 00060300

INTEGER FORM(S) /9 (1H#?,1,32X",°, o, T,V (1Xs?, 9 2HA=",",12,,00000310

BP2Xe 10 g HX) )/ , 00000320
INTEGER DIGIT(10)/91% 4920 ,030 ,341,058 168 378,088,090 ,0103/ 00000330

INTEGER ROW(10)/10%*RQOW */ 00000340

DATA KYESsNO /'YES *,'NO */ 00000350

00000360

CALL REREAD 00000370

00000390

EAD TITLE CARDS 00000400
00000410

READ (591 02) (ITILT(1+J2)+J2=10426) 3 (ITILT{1:J2)+J2=48,54) 00000420

FORMAT (9Xs17A14+21Xs7A1) 00000430

READ(S+104) (ITILT(2+J2)+J2=13:19)(ITILT(2,02)4+J2=26+28), 00000440

SCITILT(2,J2)2J2=6464564) 00000450
FORMAT (1 2Xs7A1 +6Xs3A1+16Xs11A1) c0000460

READ(S+106)(ITILT(3,J2)eJ42=13454) 00000470

FORMAT (12X, 42A1) 00500480

READ(5,107)1ID 00000490

FORMAT(ALl) 00000500

00000510

PICK UP LOADING CARD 00£00520
, : 00000530

READ(99,118) (TT(J2)+J2=142)s(TT(I2)sJ2=445) 2sUNIFLsKAXToKKONT » 00000560

#(L{J2) +J2=1,10) 00000580
FORMAT (4Xs2A1 31 X92A1 s 1XsF4e2s2XsAls1X3A192Xs9(Flals2X)sFbal) 00000590

SKAXT=KAXT 00000600

SKKINT= KKONT 00000610

KANALY =0 -113- 00000620

00000020



v G
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LEVEL 21 MAIN DATE = 76070 23/14/39
C 00000630
C ROUND SPAN LENGTHS TU NEAREST FOOT 00000640
C 00000650
DO 1C J1=1,1¢C GC000660
SS=L.(J1) 00000670
S1=AINT(SS) 00000680
IF(L(J1)-S1eGEeeS) L(J1)=S1+1, 00000690
IF(L{J1)~SlelTess) L(J1)=S1 000007C0
IF(L(J1)eNEeOe) N=J1 00000710
10 ZL(J1)=L(ut) 00000720
NN=N 00000730
$SS5=0e 00000740
DO 12 J1=1,N 00000750
$=58+L{J1) 0C000760
12 sL{J1)=8S 00000770
C 00000780
C SET PARAMETERS 50 THAT ALL SLAB WEIGHT CARRIED HY SIMPLE BEAM - 00000790
C CHANGED LATER IF PARTIAL CONTINUITY POUR INPUT 00000800
C 00000810
DU 16 J1=1,N 00000820
BETA{J1+1)=0e5 00000830
16 BETA(JL1+2)=Ce5 00000840
C 00000850
C DICK UP BEAM CARD 00000860
C 00000870
READ(5,107)1D 00000880
500 READ(99,120)(I0ENT(I1) +S1=14+5) yKBMTYP +S, THKFPCBMN,IITER.FACTOR, 00000310
BSCLAXT o (NDIACJL )+ J1=1,10),1I0UT,WDIA 00000930
120 FORMAT (44X +5A1 43X 4A233XsF 80 2e3X sF 40293 XsF4e2+33X31143XsF2a2+3X, 0000CS340
%F 34293Xe101153X,31143XsFGe2) 00000950
C : £0000960
C DEF INE STANDARD BEAM QUANTITIES 00000970
C 00020980
UWSLB =150 00000990
UWBM=4150 00001000
STSIZE=06153 00001010
NSWEB=2 00001020
FPS=270 00001030
FPL=+63%FPS 00001040
FRPCSLB=346 00001050
GRIDS=240 00001060
ISYM=0 00001070
IF(FPCBMNeEQeOe ) FPC3MN=Se0 00001080
IF(SCLAXTeEQeQ el ) SCLAXT=140 G0001090
IF(SKAXTLEQeHBK) GO TO 24 00001100
C 00001110
C PEAL AXLE TRAIN 00001120
c 00001130
READ(S 4116V (PWHEEL(J1),J1=1,15) 0000114C
116 FORMAT(4X+15(F3els1X)) 00001 15¢C
READ(S,118)(NWHL(J1),J1=1,14) 00001160
118 FORMAT(8Xs14(13,1X)) 0000117¢
DO 22 Jdl=14+15 €000118¢
IF{PWHEEL (J1 ) eNE«Co INWHEEL=UJ1 00001190
22 CONTINUE 00001200
24 IF(SKKUONT.EQsBK) GO TO 28 00001210
C 6000122¢C
C READ PARTIAL CONTINUITY FUR DEAD LOAD 0000123¢




. €
READ(S +117)(BETA(J241 )+BETA(JI2+2)4J2=1,10)

117 FORMAT(4Xs10{(F24241XesF2e2492X))
CO 26 Jl=1.N
IBETA(JL11)=IFIX(BETA(JL1+1)2L{J1)42004+SL(J1)=L(J1))
TERM=L(J1)-BETA(Jl,2)%L(J1)

256 IBETA(JL,2)=IFIX(TERM)4200+SL(J1)~L(J1)

28 IF( KKONTGEQeBK) KCONT=0
IF{ KKONTeNE«BK) KCONT=1

©

SET UP FOR CALL TO ANALYSIS

o000

32 IF(KANALYeEQel) GO TO S1
DO 36 J1=1,7
36 LODKOD(J1)=0
IF(UNIFLeGT4+001) LODKOD(4)=1
IF(KAXTeNESBK) LODKOD(3)=1
IF(TT(1)eEQeBKe«ANDSTT({4)2EQeBK) GO TO 42
IF{(TT(4)«EQaID2) GO TO 38 '
SCLHHS=24 .
SCLLNE=4480
r SCLCOM=1345
SCLCOV=13e5
GO TO 40
38 SCLHHS=32.
SCLUNE=«640
SCLCOM=18,
SCLCOV=26.
40 IF(TT(2)+EQeIDS) LODKOD(2)=1
IF(TT(2) «EQeBKeOReTT(2)eEQe IDH) LODKOD(1)=1
IF(LODKOD(1)eEQeOeOReLODKGD(2)eNESD) GU TO 42
WRITE(65124) TT(1)sTT(2)»TT{4)4TT(S)
124 FORMATA(/ /77 +30Xs **UNRECOGNIZED AASHTO LOAD SPECIFIED®*® ,49X42A1,
xt-1,2A1)
KBCMB=1
GO TO 20¢0¢

"y

42 DU 44 I=1,N
DO 44 J=1,11
MSASP(Js1)=0,
MSASN(Js I )=0e
NMSAXP(Js 1 )=Coe
MSAXN{ Js 1 )=0,
LLMASP(Js1)=0e
LLMASN(J1)=0,
LLSASP(J+1)=0.
LLSASN(Js1)=0,
LLMAXP(Js1)=0,
LLMAXN(I2T)=0e
LLSAXP(Js1)=0Da
LLSAXN(Js1)=C,
DLMUNF(J1)=0.
$ DLSUNF (J»1)=0a
DLMBM{ Je1)=0,
DLSBM(JsI)V=0,
. DLMSLS(Jel1)=0.
DLSSLS(Js1)=Ca
DLMSLC(Je1I)=Co
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00001240
00001250
00001260
00001270
00001280
00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001 360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001450
00001500
00001510
00001520
00001530
00001540
00001550
00001560
000601570
00001580
00001590
00001600
00001610
00001620
00001630
00001640
00001650
00001660
00001670
00001680
00001690
C0001700
00001710
00001720
00001730
00001740
00001750
00001760 -
00001770
00001780
00001790
00001800
00001810



G LEVEL 21 MAIN DATE = 76070 23714739
44 DLSSLI(J+1)=0. 00001820
C 00001830
C CHECK SYMMETRY, KODSYM=0 -NO SYMMETRY, KODSYM=1 -SYMMETRICAL 00001840
C WITH EVEN NUMBER SFANS, KODSYM=2 SYMMETRICAL wITH 0ODD 00001850
C NUMBER SPANS 00001860
J1=N/2 00001870
KODE =0 000018890
DD 48 J2=1,J1 00001890
IF(KODEeEQel) GO TO 48 ¢0CC1500
SI=L(J2)-L(N+1=-U2) 00001910
IF{ABS(S1)eGEel14E~-02) GO TO 46 00C01920
GO TGO 48 ¢G0001930
46 KQODEL =1 00001940
48 COCNTINUE G0001950
DO 50 Jl1=14N 00001660
NT=N/2 0000197¢C
DO S50 J2=1,.NT 00001980
TEST=N-(J2%x2) 0C001990
IF(TESTEQe Q) J3=1 000020900
IF(TESTeEQele) J43=0C 06002010
S50 IF(KODEZ«EQel) KODSYM=( 00002020
IF(KODESCQeN s AND 2 J3eEQel ) KODSYM=1 00002030
IF(KODE+EQe O+ ANDeJ3+4EQel) KODSYM=2 00002040
NSPNS=N 000020¢50
IF(KODSYMeEQael ) NSPNS=N/2+1 000020@0
IF(KODSYMeEQa2) NSPNS=N/2 00002070
C 0000208¢C
C CHECK FOR SYMMETRY (OF PARTIAL CCNTINUITY POUR €0002990
C 00002100
JE=NSPNS 00002110
IF(KUDSYMeE Qe Qe DR+KCUNTLEQe0) GO TO S7 00002120
DO 55 Jl1=1,J6 00002130
IF(BETA{J1s1)eNESBETAIN+LI-J1,2)) GO TO 53 000021490
IF(BETA(JL »2) e NE «BETA(N+1I=-J1,1)) GO TO 53 €C002150
GO TO 55 000021560
53 NSPNS=N 000062170
KODSYM=D 60002180
55 CONTINUE 00002190
57 CCNTINUE 00002200
NNSPNS=NSPNS 00002210
C ook 3 ok e ok ok Ak ok K sk ik ok kR Yook ok ok ok i e R Kok e ok A ok ok Rk ok 3ok ok Ok kR R R R R Kok kR kR ok kR ok Rk Xk k Xk ok kxk 00002220
CALL ANALYZ 00002230
C Aok ko i ko ok ok kK 3k K KR ke ol ok ¥ i ok ok ok i ak 3K ok Kk ok kR sk dk ko ok ok skok ok ok ok ok kR kR kR Rk k Rk Rk Kk k%X G0002240
C 00002250
C READ NON-STANDARC BEAM FROPERTIES 06002260
C 00002270
S1 IST=KEMTYP 00¢02280
IF(KBMTYP«NL ¢ BEAMTP(132)) GO TO 52 00002290
READ(5+126) IDWZ0D(13)+2B(13)+ZW(13),ZA(13)+2C(13)+,2ZE(13)» 00002300
BZG(YI2)eZHI13) 4 2F(13)4+2Q013),20(13)4sZP(13) +NSWEB+GRIDS 00002310
126 FORMAT{A4X sA2312{ 1X3F342)32Xs[1+2XsFGe2) 00002320
IF(GRIDSeEQeC o) GRIDS=24C 00C02330
IF(NSWEB+EQeD ) NSWEB=2 00002340
IF(IDeEQaBKeORe[DeEQe BEAMTP{13)) KASE=13 00002350
IF(IDeEQeBKosURSIDeEQeBEAMTP{13)) GO TO 58 00002360
IST=ID 00002370
C 00002380
C IDENTIFY STANDARD SECTICN 00002390
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©C 00002400
52 D0 54 J1=1,17 00022410
KASE=J1 00002420
IF{IST+EQeBEAMTR{J1)) GU TO 56 00002430

C CNT INUE 000062440
WRITE(6,128) 15T 00C02450
FORMAT{///7+30Xs "%*UNRECOGNI ZABLE STANDARD BEAM SPECIFIED*',/,35X, 00002460
$*BEAM SPECIFIED WAS ',A2) ' ' 00002470
KROMB=2 c0002480

GN TOQ 2000 00C02490
IF{KASE«EQasl4) KASE=1 00002500
IF(KASCECEQel15) KASE=2 00002510
IF(KASEeEQel6) KASE=3 00002520
IF{KASEeEQel7) KASE=4 00002530
IF{KBMTYPaNE s BEAMTP(13)) GO TO 58 00002540
IF{(ZD(13)eFEQeCoe) ZD(13)=ZD(KASE) 00002550
IF(ZB(13)eENeNe) ZB{13)=ZB(KASE) 60002560
IF(ZW(13)ellQeOa) ZW(13)=ZW(KASE) 00002570
IF(ZA{13)aEQeDe) ZA{13)=ZA(KASE) 00002580
IF(Z2C{13)eEQels) 2C(13)=2ZC(KASE]} 00002590
IF(ZE{13) e 0eCs) ZE(13)=ZE(KASE) 00002500
IF(ZGL13)eFQaNe) ZG(13)=2G(KASE) 00002610
IF{ZHC13)eEQeCe) ZH(13)=ZH(KASE) 00002620
IF(ZF(13)eEQeUe) ZF{13)=ZF{KASE) 00002630
[F(ZQ{13)+EQe0s) ZQ(13)=ZQ{(KASE) £0002640
IF(ZU(13)eEQeCa) ZO(13)=ZO(KASE) 00002650
IF(ZP{13)eEQeCe} ZP{13)=ZP{KASE) 00C 02660
KASE=13 00002670
00002680

C DEFINE STANDARD DIAPHRAMS 0c0C02690
0002700

IF(WDIANEaOs) WTOIA=WDIA 00002710
IF(WDIANESDe) GO TD 61 00002720
WTDIA=C. 00002730
[F{KASE «EQe13) GO TO 61 00002740
WTDIA=DIAPSD(KASE 1 ) %{S-DIAPSD(KASE, 2) ) xUWSLH 00002750

C . ‘ 00002760
C COMPUTLE DBEAM SECTION PROFPERTIES 00002770
C 00002780
61 J=KASE 0000279¢C
BMD=ZD (KASE) 00002800
HEMB=ZB(J)/2e=2G(J)~2ZW(J) /20 0%00281¢C
REMT=ZA(JII/2e=ZP(J)=2W(J) /2 00002820

TI =Z2C{J)**3*xREMB/ 12 00022830
AREAZZC(IIR{ZBLII/2e=2ZW(J)/2=2Q(I)) cC002840
XI=TI+AREAKRK(ZC(JI)I /29 ) %%2 00002850
AYB=AREARZC(J)/ 2 0000286C
TI=(REMB®ZE(J)I%%3) /36, 00002870
TAze SXZE ( J) *REMS 00002880
AREA=AREA+TA 00002830
XI=TI+TA*{ZE{J)/3e42C(J)I%k%2+X] 00602900
AYB=AYB+TAX(ZE (J)/73.+2C(J)) 00002910
TA=e 5% ZQ(J) *2ZF (J) 0C002920
TI=(2ZQ(II%ZF(J) %k%x3) /36 80002930
AFA=ZAKEA+TA 00002940
XISAT4+TI4TAR(ZF(J)/3ea+ZE( SV +ZC(I) ) %x%2 00002950
AYB=AYB+TAX(ZF(J)/3e+ZE(J) +2ZC(I)) 00002960
TAS(ZC(IN+ZE(I) I *ZQ( J) 00002370
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TIS(ZQEIIR(ZC(JI+ZE(JI ) I%%3) /124
AREA=-AREA+TA
XI=XI+TI+TAR((ZC(NI+ZE(J) )/ 2o ) *%2
AYZ=AYB+ TAR((ZC(JI+LE(CII I/ 2 W)
TA=ZP(J)*Z20(J)*e5

TI=(Z2P(J)*Z0( J)*%x3)/36.
AREA=AREA+4TA

XIZXI+TIH+TAR(ZD(JI)=ZH(J)=ZG(J)=20(J)/3a) *%x2

AYBz=AYB+TAX(ZD( J)=ZH{ J)=ZG(J)-Z0(J)/ 3a}
TA=ZG(J) XREMT x¢ 5
TIS(REMT®ZG(J)%®%3)/36.

ARPSA=AREA+TA

XI=XI+TI+TAX(ZD (J)=ZH(J)-ZG(J)/ 3s ) %x%k2
AY3=AYB+TAX{(ZD(J)=ZH( J)~ZG(JI)/ 3.}
TA=ZP(J)*(ZH( JDI+ZG(J))
TI=(ZP(J)*(ZH(J)+ZG(J ) )}%%3) /12
AREA=AREA4TA
XI=XT+TI4+TAXR(ZD(J)={(ZH(II+ZG(J) )}/ 2e) k%2
AYRB=AYB+ TAR(ZDI(U)=(ZH(JII+ZG(J))/2)
TA=ZH(J) *REMT
TI=(RLEMT%ZH(J ) ®%3) /12

AREA=AREA+TA
XI=XT4¢+TI+TAx(ZD(JI)=ZH{(JI)I/ 2 ) %%k2
AYB=AYB+TAX(Z0(J )= ZH(J )V1/2e)
TATeS* (e 75) %%2

TI={(e75)%x%4/12 4

AREA=ZAREA-TA
XI=XI=TI~TA%R(«333%e75)%k%2
AYS=AYB-TAX 4333%+75
TA=ZO(J)RZW{J)Y/2
TI=ZW{J)/2¢%ZD(J)X%3/ 124
AREA=AREA+TA

XI=XI+TI+TA®(ZD(J)/2¢ ) *%2
AYB=AYB+TAXZD{J) /2

YB=AYB/AREA

YT=Z2ZD{J)-YDb

XI=XI~AREAXYB X x2

BMI=X]I %24

BMA=zAREAX 24

ZV3M=BMI /YT

Z33M=gMI /YD

"

76070

PERM=(ZD{J)I+SART(ZE(J ) **2+REMB*¥ %2 )+SART(ZF(J) %2

VOLSUR=8BMA/PLRM
8MD=2ZD(J)
ZIBM=8BMI

COMPUTE COMPQOSITE SECTIGN PROPERTIES

BPRIME=ZW(KASE)

DO 72 J1=1.N

SEFF =S

IF(SEFF «GT oL (J1)/46) SEFF=L(JL1)/ 4.

FHZQEII*¥%2)+SORT(ZP{J) **2+Z0(J)**2)+SQRT(REMT x %2
B4ZG(IINR2VHAZA(I) /2e+2B(J)/2e=2G(J)=ZD(J)=ZF(J)=ZE(J))*20

IF(SEFFeGT o THK+ZW(KASE)/12e) SEFF=THK+ZW{KASE)/12.

IF(SEFF e GT e THK) SEFF=THK
ASUH3=]12e *SEFF XxTHK
YHC(JI1)=(YBABMA

+ASLB*(BMD+THK/2¢)) /7 { BMA
-118-

+ASLB )
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00002980
00002990
00003000
00003010
00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090
00003100
00003110
CC003120
00003130
00003140
00003150
00003160
c0003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
00003270
00003280
00003290
00003300
0003310
000603320
00003330
€0003340
00003350
00003360
00003370
c0003380
00C 03390
00003400
00003410
00003420
000603430
00003440
00003450
0003468
0000347C
00003480
00003490
0000350
G000351C
0000 352C
C000353¢C
0000354C
0000 355¢C




G LEVEL 21 MAIN DATE = 76070 23714739

~ YTC(J1)=BMD-YBC(J1) 0000 3560
ZI=8MI +8MA X (YBC(J1)=YBI®X2¢SEFF *THRKR®X3+ASLESx(YTC(J1)I+THK/2e) %22 000013570

Zicsmiulr =21 00003580

~ ZTC3M( U1 )==2Z1/YTC(J1) 000Q 3590
ZRI3IMCIL)I=ZI/7YBC(J1) 00603600
AREACP(J1 )=8BMA+ASLE 00003610

72 ZTOPSL(J1)==2Z1/70YTC{(J1)+THK)} 00003620
READ(S+130,END=7€) IST CO0C03£30

130 FORMAT(Al) 000903640
IF(ISTeNESMISC) GU TO 78 C0ND3650

C 00003660

C READ MISCELLANFOUS PROPLERTIES CARD 00003670

Cc . 0003680
CREAL(YG4132) STSIZEWFPS,UWBM,UWSLBFPCSLB,ISYM Cc0003710

132 FORMAT (X sF4e342X+F4e142(2XsFGe3)32(2XsF4e2)+2X,11) 00003730
IF(STSIZE eEQeCe) STSIZE=e152 00003740
IF(FPSeEQeDe) FPS=27C, 00003750
FPRL=Ze63%FPS 0J3003760
IF(UWBMeEQe Qo) UwBM=415C 00003770
IF(UWSLE «EQeQ o) UWSLB=6150 00903780
IF(FPCSLBeEQeN o) FPCSLB=3e6 0N037990

* READ(S 91 34.,END=76) IST 00C03800
134 FURMAT(Al) 00003810

GO TO 78 00003820

: 76 KSTOP=1 €c0003830
GO TO 490 ©0C03840

78 KSTOP=0O 00003850

80 CUONT INUE 00003860
00003870

CCMPUTE 1/2 NUMBER UGF NON-wWEB STRANDS PERMITTED IN EACH STRAND 00003880

KW e CUNTERLINE OF ROW 1 IS LOCATED GRIDS ABOVE BOTTOM FACE OF 0000383¢C

BLAM . BEAM HAS 3/4 INe CHAMFEK ON OUTSIDE EDGE OF BOTTCM FLANGE. 00003900

O o000

MINI MUM PERMITTYLD DISTANCE BETWELN CENTER OF STRAND AND ANY BEAM  0CCO3910

SURFACE ( EXCEPT BUOTTOM ) IS DIMe
DIM=] ¢ E40 5 %x(SORT(4exSTSIZEX]14292/301418))
DELX=0e5*{ZB(J)=ZW(J) =24 %ZQ(J))
RELY=ZE(J)

IF(DELYe L TelebE-4GC) DELY=C401
THETA=ATANZ2(DZLY DL X))

DELX=ZQ(J)

DELY=ZF(J)

IF(OELYelLTelet=40) DELY=0e01
PHI=ATAN2(DELY,OELX)

AX=DIM

AY=GRIDS

BX=DIM

77=3014818B/44=~0+5%THETA
HY=2C{J)-DIMRTANL{Z7)

72=0 oS5 %(PHI+THETA)

AX=0 o SAx{(PHI-THETA)

CX=C a5 %{ZBJI)~ZW(J)~2+%Z2Q(J))+DIMRSIN(ZZ)/7COS{XX)
CY=ZC(JY#ZE(I)-DIMRXCUS(ZZ)/7CAS(XX)
DX=0Ceo%(ZB(I)=-2W(JI))+DIM
DY=ZC{JYH+ZE{JI+ZF(I)+DIMXTAN(ZT)
CFE=(NSNEB=1)1%GRIDS/2.

CO B2 JR=1,200

NRELG=JUR

DIST=EE

~-119-

00003920
0d3003g93¢C
00003940
00003950
6000396¢C
00003970
00003980
00003990
00604000
00004010
00004020
0C004030
0C004040
00004050

- 00004060

00004070
00004080
00004090
000041060
00004110
00004120
00004130
00004140C
000041590
00004160
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ZY=JR*GRIDS 00004170
NLIM{JR)=0 00004180

DD 74 JC=1,1C0 00004190
DIST=DIST+GRIDS 00004200
ZX=ZB(J)/2+=-DIST _ 00004210
IF(ZXeLTeDIM) GG TO 81 00004220
IF({CY-BY)*ZX={CX=BX)®ZY +{BYXCX~-CY*BX)eGE+Oe) GO TO 73 00004230
IF((DY=CY)*®ZX=(DX=CX) ¥ZY+{CY*DX~DY*CX)eLTeO0e) GO TO 81 00604240

73 IF(ZXeGTe0eS5*ZB(J)~EE) GO TO 81 00004250
74 NLIM{JR) =JC : 00004260
81 IF(NLIM(JR)eEQe0) GO TO 83 00004270
IF(ZYeGToZD(J)-DIM) GC TO 83 00004280

82 CONTINUE 00004290
33 IF(1e414%(0eS5*(ZB(J)/2e~EE=NLIM(1)%GRIDS ) +e5*GRIDS~4375)e L. TeDIMINLOO004300
*IM(L)=NLIM(1)~1 00004310
DO 84 J2=1.,200 00004320
IF(ZO(J)~DIMeGEe J2XGRIDS) NRAV=J2 00004330

84 CONTINUE 00004340
DO 85 J2=1,NRAV 00004350

85 DD(J2)=GRIDS*J2-YB 00004360
BMWT=BMAXUWBM/ 144, 00004370
SLBWT=S*THK #UWSLB/ 12, 00004380
FSTRND=STSIZE*FPS*0e7 00004390

C _ 00004400
C COMPUTE MCMENTS AND SHEARS DUE TGO UNIT WEIGHT DIAPHRAGM 00004410
c 00004420
DO 86 J1=1,NSPNS c0004430

DO 86 J2=1,11 - 00004440
DLMDIA(J2,J1)=00 00004450

86 DLSDIA(J24+J1)=0. 00004460
DO 91 J1=14NSPNS 00004470
J4=NDIACJL) 00004480
IF(J4+EQeC) GO TO 91 00004490

DO 88 J2=1.J4 000924500

B8 CD(J2)=Jd2%xL(J1)/(1+J4) 00004510
DO 90 JZ=1,J4 00004520

DO 90 J3=1.6 €0004530
Z=(J3-1)%L(J1)*0 a1l €9604540
DLMDIA(J34J1)=(CD(I2)%(L(J1)=-CO(JI2)I/L(J1I%2/7CD(J2)) 00004550

% 4+DLMDTIA(J3,J1) 00004560
DLSDIA(JU3,J1)=DLSDIA(J3,J1)4 (L{J1)-CD(I2))I/7L(J1) 00004570

DO 89 J2=1.6 00604580
DLMDIA(12-J2,J1)=DLMDIA(J2,J1) 00004590
DLSDIA (12-J2,4J1)=-DLSDIA{J2,J1) 00004600
CONT INUE 00004610
00004620

SCALE OTHER MOMENTS AND SHEARS 00004630
00004640

IF(FACTOReEQeOQe) FACTOR=S/1140 00004650
IF{(SCLAXTeEQeDOs) SCLAXT=14.0 00004660

DD 98 J1=1,NSPNS 00004670
SULT =0, 00004680

DO 96 J2=1,11 00004690
Z1=LLMASP(J2,J1)%FACTOR 00004700
Z2=LLMAXP{J24+J1)*SCLAXT 006004710
MAMOM(J2,J1 )=AMAX1(Z1,22) 00004720
Z1=LLMASN(J2,J1 ) *FACTOF 00004730
Z2=LLMAXN(J2+J1)*SCLAXT €0004740
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> 73=0. 00004750
MIMOM( J2 3 J1DISAMINI(Z1,22423) C0004760
Z1=0DUMEM(J2,J1 ) *xi3MuT+DLMDIA( S22 JI)*WTDIA+DLMSLS( U201 ) *SUHWT 00VGe 770

i ZDIST=(J2=-1)%L(J1) /10 00004780
IF(BETA(JLl 1) %L{J1)elLEeaZDISTeAND e ZDISTeLE eBETALJLs2) %L (J1))Z1= 00004790

¥Z1+DLMSLC{JI2,J1) %SLBWT ‘ 00004800
DLMSIM(J2,41)=271 00004810
Z1=DLMUNF(J2,J1) *UNIFL 00004820
IF(/ZDISTeLECBETA(JLI 21 ) %L (J1)eOReBETA(JL1+2)%L{J1)eLEZDIST) Z1= 00004830

“Z14DLMSLC(J24sJ1 ) *SLBWT C0004840
DLMCOM(J2,J41)=21 00004850
SS=LULSBM{J2,J1 ) «BMWT+DLSD IA(J2sJ1 )XWTDIA+(DLSSLS(J2+J1)4DLSSLC(J2, 00G04A60

¥*J1)) *SLIWT+DLSUNF (J2, J1) *UNIFL : 00004870
S1=2e1E6XLLSAXP (J2,J1)%XSCLAXT+ 14 3%SS 00004880
S1=A3S(S1) 00¢ 04890
SZ2=2e 166*LLSAXNIJE+J1)*SCLAXT#1e 3%SS 00004900
32=ABS(S2) 00004910
S3=2e 1 E6XLLSASP(J2,J1 )XFACTOR+ 1« 3%S5S 00004920
33=ABS(S53) 00004930
S4=2e166%LLSASN{ JZ,J1 )*F ACTOR® 1+ 3%S5 00004940
54=A3S(54) 00004950
LLTSHR{J21,J1)=AMAXLI{S14+52+153+54) 00C0496C
S1=1e7*LLSAXP(J2,J1)*FACTOR+] ¢4%5SS 60004970
S1=ABS(S1) 00004380

¢ S2=) « THRLLSAXN(J24+J1) *FACTOR+1e4%55 00006499C
$2=ABS(S2) 0005000
S3=1e7*LLSASP(JE s JI)¥FACTOR+1e4%SS 00005010
53=A35(53) 00005020
54=1 e 7TALLSASN( J +J1)AFACTOR*1 64 *SS 00005030
S4=ABS (54 ) ' €0005040
SE=AMAX1(S1+S2+53,54) 00C 05350
ULTACI (J2 ,J1)=55 00005060
S6H=1e4% (DLMSIM(JZsJ1) +DLMCOM(JIZ, 1)) 00005070
IF(SSeEQeS1)ISMOM(J2,J1)=1e74xMSAXP(J2,J1) *FACTOR+S6 00005080
[F({S5e¢E0eS2)SMOM(J2+J1) =14 7EMSAXN(JZ 1) %¥FACTORS6 00605090
IF(55eEQeS3)SMOM(JU2+U1)=1e7%MSASP(J2,J1)*FACTOR+SH 00005100

« IF({S5eEQeS4)ISMOM{J2,J1)=1 s 7TXMSASNI(JZ2 4J1)*kFACTOR+S6 00C05110
3S=2 4 1E6FMAMEM( J2,J1) +14a3%(DLMSIM(J2,J1)+DLMCOM(JI2,5J1)) 00005120
IF(554GTeSULT) SULT=SS , 60005130

. $6 CONTINUE 00005140

Y8 ULTMOM(J1)=SULT : 00005150
C 00C05160
C MISCe SETUP FOR CALL TO DESIGN 00005170
C 00005180

DU 2C2 J1=1,NSPNS 00005190
IF(L(J1)elTel20e) HOPT(JIL)=540 00005200
IF(120elEal (J1) eANDelL (J1)elTeld0le) HDPT(J1)=640 €0005210
IF(147eLE el (J1)eANDelL(S1)el.TolE0s) HDPTIJL)=740 C0005220
IF(L(J1)eGEal6Ca) HDPT(J1) =820 00C05230
ALP=(LA{J1)/2e=HUPT(J1))/7L(J1) 00005240
ALPH(J1) =ALP 00005250
D 202 J2=1+11 00005260

: ZIL10=(J2=1)%L(J1)/1Ce ' 00005270
IF(ZIL1DeLTeALP*L(J1)) TAUI(J1,J2)=(ALP=(J2=1)710e)/ALP 00005280

IF(ALP*L (J1) o LEeZIL10eANDaL(J1)%(1e=ALP)+GESZIL10) TAUI(J1+J2)=0s 000605290
IF(ZIL1CeGTal(J1)*(14=ALP)) TAUI(J1442)3=((J2=-1)/10e=1e4ALP)/ALP  0C005300
212 CONTINUE _ : 0005310

CD 6237 J1=1.N 121 00005320

‘e




G LEVEL 21 MAIN DATE = 760790

€237 ZL{J1)=L(J1)
C ek o e ok ok ok ok ok ok o ok ok kK ok ok i AOR Kok R ok Kok sk ok ok ok ok K ok ok Rokokok ko ok ok X
CALL DESIGN
C ok sk ook ok aokon ok Kok ok ko ook o ok s o ok ok ok ok o ook ok ok ok ok Kk ok ROk ok ok ok ok K
C ook 3k o 3 kK ok ok ok ok 2 ok 3k ke sk ok ok ok ke bk ok e ok ok ok ok ok b Sk ok ok K Ok ke 3k ok R ok ko Rk ok K ok ok kok
C OUTPUT SECTION
C ok i ok ok KRk o 3ok K ROk R ok ok ok R OKOR 3R K 0K KoK Ok XK ik ok ROk KR ok R okok Rk ok ok R T

C COMPUTE END ECCENTRICITY ARRAYS

DOy 206 J1=1,NSPNS
DD 3157 J3=1,11
3157 ASNEG(J3,J1)=ASNEG(J3,J1)/5
ZLOSSRJ1)=2L0OSSK{J1)*10C
ZLOSS(J1)=ZLO0SS(J1 )1 %100
SUMC =0,
SUMS=0,
SUMLD=0e
NEOwWDP=0
SUMRD=0e
KTOTSN{J1)=0
DO 2C4 Jz=1,NRAV
KTOTSN(J1)=KTOTSN{J1)+NS(J2,J1)
SUMC=SUMCH+NS(J2,J121%0D{02)
IF(NS{J2+J]1 ) eGToNSWER) SUMS=SUMS+ (NS {(J2,J1)-NSWEB)*DD(J2)
IF(NS(J23J1)eGTe0) SUMLD=SUMLD+NSWEB*(DD(J2)+EL(J1 I*GRIDS)
IFINS(J23J1)eGT e0) SUMRD=SUMRD+NSWEB*({DD(J2)I+4ER(J1)IXGRIDS)
IFINS(J2+J1)eGTe0) NRGWOP=U2
204 CONTINUE
KECL(J1)=EL(J1)
KECR(JL1) =ER(JL)
KDEPSN(J1 )=NROWDPXNSWESB
ECCCL( UL })=-SUMC/KTOTSN{J1)
EL(J1 )=~ ( SUMS+SUMLDLI/KTOTSN(J1)
206 FER(J1)=-{SUMS+SUMRD)/KTUTSN(J1)
WRITE(6,1098)
WRITE(G6+1011)(ITILT(1 2J2)+J2=10426)+({ITILT(1,J2),J2=48,54)
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00005325
00005330
00005340
00005350
c0005360
00005370
00005380
00005390
00005400
00005410
0005420
00005430
00005440
00005450
00005460
00005470
0C005480
00005490
C0005500
00005510
00005520
00005530
00005540
¢0005550
00005560
00005570
00005580
00005590
00005600
00005610
00005620
00005630
00005640
00005650
00005660
00005670
00005680

NQITE(éoIOZO)(ITILT(Z’JZ).J2-13:19)o(ITILT(ZgJ2)‘J2 26;28)’(ITILT(00000690

$2+J02)9Jd2=44,54)
WRITE(6,1030)(ITILT(3,J2)+J42=13,54)
IF(KODSYMNELO) WRITE(6,1040)
WRITE(H641060)( IDENT(J2),42=1,+5)
WARITE(6,1000)

IF{IITER«EQeD ) KT=NGC

IF(IITERSNE«C ) KT=KYES
WRITE(6+1080)KBMTYP 3 NSWER KT
IF(KCONTSEQe0) KT=NO

[F(KCIONT eEQel) KT=KYES
WRITE(Es1110)Se(TT(J2)sd2=1+2) s (TT(U2)+d2=4+5) KT
WRITE(6e1120)THK ,FACTORY SCLAXT
WRITE(6+,1140)FPCSLB,BMI,UNIFL
WHITE(6,1160)UWBM,BMA, AV
wRITE(EL,1180)UWSLB,YB
WRITE(6+s1200)STSIZE,YT
WRITE(6,1220)FPS,2B8BM
WRITE(6,1240)GRIDS,.ZTBM
WRITE(&,1000)
IF(KBMTYPNEBEAMTP(13)) GO TO 1660
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00005700
00005710
00005720
000905730
00005740
00C05750
00005760
00005770
00005780
00005790
00005800
00005810
00005820
00005830
00005840
c00C5850
0000586C
00005870
00005880
00005890
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v WRITE(6,1250) 00005900
WRITE(G21270)12Z0(13)+,2B(13)+ZW(13)+ZAl13),ZC{13),ZE(13),2G(13), 00C05910
1ZH(13) «ZF(13),2Q013),20(13)+2P(13) 00005920
WRITE(E,1000) G0005930
CONT INUE 00095940
IF(KAXT<EQeBK) GU TO 1881 00005950
WEITE(641290)(I1,1I=1,15) 00005960
WRITE(6,1310)(PWHEEL( J2) +J2=1, NWHEEL ) 00005970
J3A=NWHEEL =1 00005980
WRITE(641330)(NWHL(J2),J2=1,43) 00005990
WRITE(6,1000) 00006000
IF(KCONToEQeC) GO TO 1999 00006010
CWRITE(64,1350)(I1,1,1=1,9) 00006020
WRITE(G6,137CI(BETA(JL+1)sBETA(J1+2)sJ1=1sNSPNS) €0C06030
WRITE(641000) 00006040
CCNT INUE 0N006050
WHITE(641390)(1,1=1,10) 00006060
WRITE(G641410)(NDIA(JIL )y d1=14NSFNS) 00606070
HRTTE(6,1430)WTDIA 00€06080
WRITE(6,1000) 20606090
CUNT INUE C0006100
WHRITE(6,1260) (I,1=14,10) 00006110
WRITE(641000) 000906120
WRITE(6+1300)(L{J1)J1=1,N) 00006130
NRITE(6s1320) (AREACP(J1) +J1=1,4N) 00006140
WRITE(E+,1340)(ZICBM{J1)eJ1=1,N) 00006150
WRITE(6+1360)(YBC(JI1),J1=1,N) 00C06160
ARITE(6,1380)(YTC(J1) »J1=14N) 0000617¢C
WRITE(€+1000) 00006180
WRITE(6,1400)(141=1,10) 00006190
WRITE(E+1C00) 00606200
WHITE(6s1440) (FPCRL{J1)sJ1=1,NSPNS) c0006210
WHRITE(E,1460)(FPCBM{J1)+J1=1,NSPNS) 00606220
WRITE(0.148C)H(EL(J1)sJ1=1,NSPNS) 00006230
WRITE (641500) (ROW{JL1 ) KECL(J1)sJ1=1,NSPNS) ©0006240
WHITE(64,1520)(ER(JL Y, J1=1 4 NSPNS) £0006250
WRITE(64,1540) (ROW(J1)+KECR(J1)s J1=1 s NSPNS) 00006260
WRITE(651S6C)ECCCL(JL )y J1=1,NSPNS) 00006270
WRITE(E,1580)(KTOTSN(J1) »J1=1,NSPNS) 00006280
WRITE(Es16C0)(KDEFSN(J1)sJ1=14NSPNS) 00006290
D 2020 1=1 .NRAV C0C06300
DO 2020 J=1,NSPNS 00006310
1ROW=NKAV=(I~-1) 00006320
IF(NMS(IROWsJ)aNECQ) GO TO 2299 00006330
CONT INUE 0006340
DO 2499 I=1,1R0O% 00006350
JROW=IROGW=(1—-1) 00006360
WRITE(E+1620)JRPCWs (NS{JROWsJ1) s J1=13NSPNS) 00006370
WRITE(6,100C) 0000638¢C
WRITE(6,1720) 00006390
WRITE(651000) 00006400
ASP0S(1) =0 00006410
DO 269G J1=1,NSPNS 00006420
ZT=ASP0OS(J1) 00006430
ZR=ASPOS{(J1+1) 00006440
WRITE(6,1760) J1,(ASNEG(JI2sJ1)+32=1511)4+J1,2T,2ZR 00006450
WRITE(6,1006) 00006460
WRITE(6,1780) 00006470
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DO 2760 J1=1.NSPNS 00006480

27008 WEITE(E.1820) J1.SPCAAS(14+J1)ySPCAAS(2,J1)+SPCAAS(3+J1)sJ1, 000066496
1SPCACTI(1 +J1)sSPCACI(2+d1),5PCACI(34J1) 00006500
WRITE(6,1000) 00006510
WRITE(6+1782) (J14J1=1,5) 00006529
WRITE(6,1784) 00006530
J2=NSPNS 00006540
IF(J2¢GTeS) J2=5H 00006550
WRITE(64,1786) (ULTMGM(J3) +J3=1,42) 0006560
WRITE(6+,1788) (ULTMSP(J43)4+J43=1,42) 00006570
IF(NSPNSeLESS) GO T 2790 00006580
J2=NSPNS=J2 00006590
WRITE(6+1790) (J1,J1=6,NSPNS) 00006600
WRITE(6,1786) (ULTMOM(J3)+J3=6,NSFNS) 00006610
WRITE(6,1788) (ULTMSP(J3) ,J3=64+NSPNS) 00006620

2790 CONTINUE 00006630
WRITE(641000) 00C 06640
WRITE(6+,2052) (I,1=1,10) C0006650

2062 FORMAT (1X, 0% PRESTRESS LOSS{PERCENT) *,9(**SPAN®,2X,11),*% 00006660
1SPANT s 1Xs124% %) C0006670
WHITE(6,1000) ¢0006680
WRITE(6,2053) (ZLUSSR(J3) +J3=14NSFENS) 00006690

2053 FORMAT (26X *RELEASEXY 4 1C(F6e25 %)) 00006700
WRITE(6+,2054) (ZLOS5S(J3)+J3=14N5PNS) 0006710

2054 FORMAT(28X s *"FINALX® ,10(F6e2,s9%1)) 00006720
IF(I0UT«EQe0) WRITE(6,1098) 00006730
IF(IOUTEQeD) GO TO 2024 00006740
WRITE(651000) 00C06750
WRITE(6,1840) 00006760

DO 2893 J1=1,NSPNS 00006770

DO 2899 J2=1,11 C0006780
J3=g2~1 00006790

2899 WRITE(6,1880)J1 ¢J3,MAMOM(J2,J1)s MIMOM({J2,J1)sDLMSIM{JI2sd1) 00006800
SDLMC OM(J2+J1) s CRPMCM( J25J1 ) JULTSHR(J24J1) 00006810
2893 WRITE(6,1860) 00606820
WRITE(64,10C2) 00006830
WRITE(6+1890)(I1,1=1,10) 00006840
WRITE(6,1002) 00506850

CO 2898 J1=1,NSPFNS 00006860

DO 2895 J2=1.6 00006870

2855 STSRLS(J2eJ1)==STSRLS(J24J1) 00006880
DU 2896 J2=1,11 C0006890

DO 2896 J3=1.4 00006900

2896 STSLOD((J1-1)%11+J2+d3)==STSLOD((J1-1)*11442,JI3) 00006910
2898 CONTINUE 00006920
WPITE(6,19CC) (STSRLS(1,J2) +J2=14NSPNS) 00006930
WRITE(6,1910) (STSRLS(2+J2)+42=1,NSPNS) 00006940
WRITE(6+,1920)(STSRLS(3+J2) »J2=1,RSPNS) 00006550
WRITE(6+1930) (STSRLS(4,J2) +J2=1,NSPNS) 00006960
WRITE(64+1940) (STSRLS(54J2) +J2=1 4 NSFENS) 00006970
WRITE(E,1950) (STSRLS(6+J2) »J2=1+NSPNS) 00006980
WRITE(6410C4) 00006990
WRITE(651960) 60007000
WRITE(6+,1004) 00007010

DO 3C99 J1=1.,NSPNS 00007020

DO 3099 J42=1,11 00007030
J3=J2-1 00007040

3099 WRITE(6+1380)J1,J3,(STSLOD((J1=1)%11+4J2,J8)+J4=1,+4) 00007050
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» WRITE(EL2010) 00007060
DO 4002 J1=1,NSENS 00C07070

D 4002 J2=1,11 00007080

v ASNEG( J2 9 J1)={MIMOMIJ2,J1)4DLMCOM(J2,J1))%12./72TOPSLLJL) 00007090
[F(CRPMUM{J2,J1) el TeC6e) ASNEG(JI2 +J1)I=ASNEG(JI2,J1)+CRPMOM(JI2,J1)% 00007100

%124/ Z2TOPSL(JL) 00007110
IF(ASNEG(J2+J1)elTeUe) ASNEGU(UI2,J1)=0, 00007120

4002 CONTINUE 00007130
WRITE(6.,1008) 00007140

DO 4C03 Ji1=1,11 _ 00007150

4033 KDIEPSN(JI)=Jdl-1 00007160
WRITE(652021) (KDFPSN(J1)sJil=1,11) 00007170

DU 4004 J1=1,NSFNS 00007180

4004 WRITE(6+42022) J1+(ASNEG(J24J1),4,42=1,11) 00007190
WHITE(64,1009) © 00007200
ARITE(6,1098) 00007210

1000 FORMAT (1 X,129(1Hx)) 00007220
1002 FUORMAT(1X,103(*%x%)) 00007230
1304 FORMAT(1X 71 (v%x1)) : 000072490
1006 FORMAT (1 X, 109( %)) 00007250
1008 FURMAT(1X102(*%xv)) 00007260

" 1009 FURMAT(14X,89(%%4%)) 00007270
1011 FURMAT (39X, 'DISTRICTYs1Xs17A1 s1X s "COUNTY Y 42X "HIGHWAY NOe *,7A00007280
$1) _ ' c0007290

« 1020 FORMAT (39X, *CCNTRCL NOe *37A1 42X 'IPE",1X,3A1,2X+?SUBMITTED BY 1,100007300
$1A1) 00007310

103N FORMAT (39X, 'DESCRIPTICN?! 41X ,42A1) 00007320
1240 FORMAT (27X **%*BRIDGE IS SYMMETRICAL - ONLY INFORMATION ON 1/2 OF 00007330
$3RIDGE QUTPUT ®x%x* ) 00007340

1260 FORMAT(SSXs18(1H%), /455X, %*8EAM TaDa? 42X s5A1 4% 4/ ,55X418({1H%x)) ¢G0007350
10820 FORMAT{1 X, "BEAM TYPIZI",T21,'=%, A2,T40,'NOes WEB STRANDS?® yT5G,t=¢,1300007360

HeTH2, *CREEP AND SHRINKAGE FORCES CONSIDERED =',2XsA4) 00007370

1263 FURMAT (1H1) 60007380
1110 FAOPMAT (1 X' BEAM SPACING! +T214+°=* ,FOe 24 *(FT) "3 T40,"AASHTO LelLe?TS5900607390
BTal=192A1s9=" 42A1 27824y *PARTIAL Del.s CTONTINUITY*,T120,9=*,2X4,A4) 0000740¢C

1126 FUOURMAT (1 X, 'SLAB THICKNESS® sT21+"=%3F 542+ *(IN)*sT40,"Lele DIST*,T5900007410

- Bt s FAe24TB2y " AXLE TRAIN DISTe FACTOR® 4 T120, =9 ,F4,42) 00007420

1149 FORMAT(1X+'238 DAY STeIlSLAB)® 33X 'z, F542,"(KSI)?,T40,*BEAM INERTIAGOOOT7430

P aTHI 4 "= FBe 0 " {INX%¥4)* . TB2,'UNIFe LOAD ON CUNTINUQOUS BEAM? ,T120,C0007440

. PY =, FS562) L0007450
1160 FORMAT (1 X+ *UNIT wTse BEAM CONCe ="' yFS5 434 (K/FTA%3)% ,T40, "BEAM AREA' 400007460
BYSH48=0,FHalsy " (INXX2) 1 ,TEB2, ' TOTAL STIRRUP AREA' ,T120,%=% ,F4,2,*{[NOGCOO7470

Exkp) V) 093007480
1130 FORMAT(LIXs"UNIT WTe SLAB COUNCa=t4F543," (K/FT®%3)9,T40.'8BEAM YR, 00007490
ETS9 %=1 ,F 6e2+*(IN)Y) 00007500

1230 FURMAT(1Xs*STRAND AREAY s T21 49 3 F5e3 4V {INX%2)',T40,*BEAM YT*,T59, 0C007510
BI=0 4 FbHe2s*(IN)?) ‘ 00007520
1220 FURMAT(1Xs*STRAND ULTe STRGTHe="+FSels *(KSI)*'T40,*BEAM ZB*, T5%, 00007530

BI=0 ,FBel, v (INKKZ) ) 00007540
1240 FORMAT (1 X+ *GRID SIZE*+sT21,%=9,F5424"(IN)* s T40,18BEAM ZT® ,T6G,9=2, (00007550
WFBels * (INk%k3) ) 00007560

1252 FORMAT (1 X' *BEANM DIMENSIONS(IN) % D * 3 * w * A * C * £ 00007570

- 1 * G % H % F x Q % 0 % P k') 0000758¢C
1260 FORMAT (1 X 4**COMP 4 PRUOPERTIES ¢ 2GR T ,PX "SPANY 3 124,2X) Tkt ,2X3*"SO00C0CT7590
BRANS 32X 1244 %) 00007600
1270 FORMAT (1Xe20( 954 ),12( %% F542),9%1) 00007610
129C FORMAT (31X s15( P %AX T 413 ), 0%t ) 00007620
1300 FORMAT(1Xe?SPAN LENGTH(FT)? 4 3Xs10( %% ,3XsFSals2X)) 00007630
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13120 FORMAT (1 X, **AXLE TRAIN AXLE LOADS(KIPS) %2 ,15(1XsFGalys?"*xt}) 00007640
1320 FORMAT (1 X, *AREA(CINR®X2 )Y 2 T20410( %8 ,2X,F6Bel1,42X)) 00607650
1330 FORMAT(1X+*%DISTe FROM AXel TO AXe I (FTIR*,5X %", 14(I34%0%x*)) 00007660
1340 FORMAT{I X, *INERTIA(IN®X%X4) " ,T20,10(*%? ,FBe0+2X)) 00007670
1350 FORMAT(1Xs " XPARTJIAL Del o®? 4 /51X,y *&xxCONTINUITY®% ,9( *A(*511,')%*B(*,00007680

H¥[1,2 )%k ) 2A{1C)%XB(10) %) 00007690
1360 FORMAT (1 Xs ' YBUINY*yT20+1C( "% 32XsF7e2+1X)) 00007700
1370 FORMAT{1I X ,* 2xxkxx¥FACTORS*x*,3{ Fdal2es %, Fae2:7%2) 31 XsFbe2s 0007710

¥4k, X sF4eay?%?) 00007720
1380 FORMATHUIXs ' YTUIN)*sT20,10( 2% ,2XF7+251X)) 00007730
1390 FORMAT(1Xs"*¥NCN=STANDARD DIAPHRAMS*®* ,10(*SPAN*,13,*%")) 00007740
1400 FORMAT(1 X+ *STRAND AND CONCRETE PROPERTIES?! sB({*"%S5PANY s2Xs11)s *X*SPAQOOQCT7750

BNT+2Xe Il *xSPAN? , 1X,12,v%1) Q007760
1410 FORMAT(1I X, *'*®*NUe DIAPHRAMS PER SPANET 310 (3X,I143Xs*%?)) 00007770
1430 FORMATUI X, *2DTAP e WTe=? g1 XsFHe2 " (KIPS)*®?) 00007780
1440 FORMAT{IX,*RELEASE STRENGTH(KSI)® s T33,10(%%*,1XsF56241X)) 000077390
14560 FORMAT(1Xx,?28 DAY STRENGTH({KSI)* s T33010('%*31XeFS54291X1)) ¢coQ07800
14370 FURMAT(1X,*'LEFT ECCENTRICITY(IN)?', T33410('%k31X4sFSe291X)) 00007810
1500 FORMAT{1X,?' LEFT END-RAISE TOP STRANDS TO **,10(A4s12¢1X,"%¢)) 00007820
1520 FORMAT (LI X*RIGHT ECCENTRICITY(IN) ', T33,10("%x%,1X,FSe2s1X)) 00007830
1540 FORMAT (1 X *RIGHT END-RAISE TOUP STRANDS TO **,10(A4,12+s1Xs¥%)) 20007840
1560 FORMAT(IXs*CENTER ECCENTRICITY(IN)?,T33,10(*%%,1XsF5291X)) 00007850
1580 FORMAT(1X.*'TOTAL NUMBER OF STRANDS? , T33,10( "' *x*,1Xs13,3X)) c0007860
1600 FORMAT(1X+*'NQOs 0OF DEPRESSFD STFANDS! 9T33+10( " %%31X,13,2X)) 00007870
15620 FORMAT(1Xs*NDe STRANDS IN RDOW '012.733‘10('*'olXcI3o3x’)A ' 000078%0
1720 FORMAT (1 Xs %% (~)M REINFe (INXXk2/FT}) %2 ,1Xs%0/10%3,1X,71/10%"%,1X, 0cCcQ7890

2¥2710% 0y I X 33/71Cxt 31X 4 /710% 1 31X 4?5/ 10%9 31X 28/10%%,1X,%7/710%", 0007300

31X9*8/10% 8 41X " I9/71C=x? 3210710k {+M) CONTe REINFe(IN**%2)% 0/10%10/1000007910

4% ) 00007920
1760 FORMAT(T19s*SPAN *,I2,%%%,11¢{ FSa239t%%) 3 T111s"SPAN? 2 13+%%1 ,2(F500007930

2, t%%)) 00007940
1782 FORMAT (1X»*%AASHTO STIRRUP SPACING(IN)I*0/4~1/4%1/4=~3/4%3/4-4/4"*,1000007950

2(1H%x) 4 *ACI STIRKUP SPACING(IN)Y*D/4-1/74%1/4=-3/74%3/4=4/4%") 00007960
1782 FURMAT(lX}'*ULTIMATE MCGMENT SUMMARY(KIP=FT)}%x*® 4S5(3X+"5PANt* I3, *' Q000C?S70

1)) co0Co7380
1784 FORMAT(1IX98(*'%*)) 00007990
1786 FORMAT(2SX+* REQUIRLD%X* yS(E12s5et%x¢)) 00008000
1788 FORMAT({25X ' SUPPLIED** 4S(E12e5s'%4%)) 00008010

1790 FORMAT (33X 466 ( 2% 4 ) /433X 42 %% yS{3IX3'SPANY 3 I3,42Xs"%%),/,33X+66(*%0))000628020
1320 FORMAT (I XesT22+s'SPANY 3 1 X129 %8 33(1XeF56291Xs" %" ) 49(1H*)+sT79,*SPAN'00008030
BelXel2:8%0,3(1XeF5e291Xy2%0})) 00008040
1840 FORMAT (1 X 424( % %1 ),3(10X,"%2),2(*DEAD LOAD %% ) ,10X,"%x?,°¢ AASHTO * 00008050
19/ ¢1 Xe " *MOMENT SUMMARY(KIP=FT)x?, 10X **xLIVE LOAD *LIVE LOAD %= NJIN-Q00CO0B060
2CCMP % COMP * CREEP ¥ ULTIMATE X0 3/ 41 X:23(v%% ), *%SPANXPOINT00008070
3% MAXIMUM *x MI NIMUM *x SECTICN % SECTION * RESTRAINTx* SHE AR c0008080

4%% 4/ 91X, 101( %% )) 00008090
1860 FORMAT(T25,78(1Hx*x)) ccoog8100
1380 FORMAT(TZ2Ss'**312,% x¥,134%/10%°,10(F10els*%x})) oeocC811l0
1890 FORMAT(1X,*#RELEASE STRESSES(KSI)*', 10{*SPAN?*,I3,'%?)) 00008120
1900 FORMAT(IOX,*LEFT END(TOP)X? ,10(FT7e3,%%%)) 00008130
1910 FORMAT (L1OX,*LEFT ENOC(BOT)IX? ,10(F 7439 %%1)) ¢0008140
1920 FORMAT{OX,*HOLD DCWNITOP)**,10(F7e3,%%%)) 00008150
1930 FORMAT(YX,*HOLD DCWN{(BOT)**, 1C(F7,3s'%")) 0008140
194C FORMAT(GX+*RIGHT END(TOP )%, 10(F 743, %%1)) ' 00008170
1959 FURMAT(9X+*RIGHT END(BOT)*t ,10(F7¢3,%%1)) 0008180

1960 FORMAT (1 Xs27( %1 )" %® , 10Xy " %* 32Xy 'Lale MAXIMUM * (el o MINIMUM *',00008190
171X s27(C9%% ), 0% , J0OX*%%,3X,*CEAD LOAD % 4,3Xy *DEAD LOAD x4/, £0008200
21Xy **SERVICE LOAD STRESSES(KSI Mk® 410X, "% (+)CREEP RESTNT*{~)CREEP R00008210
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BESTNT*® o/ o1 X27(*%%), v%SPANXPCGINT® TOP * BOT *x TOP x 807 #00008220

41) 00083230

1380 FORMAT(T29 %9 o1 3,1X, %0, 12,%/10%%,10(FT7434%%¢)) 00004240
By 2010 FORMAT(T29.:44( %)) 00008250
2321 FORMAT (1 Xs"*MAXIMUM TENSION STRESS TOP OF SLAB(KSI)I®R® 4/,1Xs102(*%*000C8260
1) /714X " %% 4 10(2Xs1139710 k7)) 31X 4[2:%/710 %8,/,14X489( %)) 00008270

2022 FORMAT(7Xs?*SPAN® I3, %?,11(F7e34%%)) 00008280
2024 IF(KSTOPSEQel) STCP ¢0008290
SKAXT=8K ) 00008300
SKKINT=BK ' 00008310
IF(ISTeEQeLL) GO TO 1052 v 00008320
KANALY =1 00008330

GO TO 50¢C 00008340

C 2o ook ok o ROk Aok ook ok ik Kk ok 3k ki ak 2 ok dk ook Ok ke k ak ok K 3 KoK K sk ak K ok 3k KOk ok e ok ok ok ke ok ok 00008350
C BGMBED DATA CARD~-READ FORWARD TO NEXT DATA SET 00008360
C ki W A o o ek sk ok ok e sk ok ke skl gk i 8ok koK ko sk K ok ok ek sl ok i ok i i ke ok sk 3K ok K ok e e Kok K ke ok ook ok 00008370
2300 CONT INUE 00008380
IF(KBOMB«EQe2)Y GC TO 3020 000083390

3010 READ(S5+3012,END=3034) IST 00008400
3012 FORMAT(AL) 00008410
IF(ISTeECQeLL) GO TO 1052 0000842¢C

GO TO 3010 00008430

3020 READ(S5+3014,END=3034) IST,TT(1) 00008440
3914 FORMAT(A1,11X,A2) 00008450
IF{IST«EQelLL) GO TO 1052 00C08460

DO 3016 J1=1,17 00008470
IF(TT(1)eEQeBEAMTRP(J1)) GO TO 500 00008480

3016 CCNTINUE 00008490
GO TO 3020 00608500

3034 STOP ' 00008510
END 00008820
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3L JCK DATA COCnNRE3N
INTEGEP %2 BEAMTP onerse4?
COMMON/PASBKLY/ ZD(13),ZR{13),7W(13),ZA(13},2C{13),Z5{13),72G6(12),ZH00008E50
1(13),2ZF(13),2Q(13),20(13) ,ZP{13),NTAPSD{12,2),BEAMTP{17) oneeesen
COMMNN/DASBK2/AV sFSYsECRPUL, ESHSUL,TIMCRP , T TMSHR , AGEC OM, c)ocR5Th
¥HUUMID,FTENR ZFCOMR,,FTEN,FCCM,VOLSUR 000cCe580
DATA BEAMTO/Y Av,t B, 1 C1 1480 1540 145010567 1729, IV, VY, 'y1100308500
St SMYLINST BTA 1 13 1,00 Ly v 00322600
DATA 70/280'340940-74(3-7‘:’4-960.96607720v54-1630972'y54-900/ OQOOQJK‘:IO
DATA 7B/16ar1 1809220 4140416091 84,3200,7226926069288419284922e10.7 CICDRE2D
DATA 7W/6. 760517.16.96.97.1?.17-18-,8-18.,12.,0-/ NCN0a63RD
NDATA ZA/12491240 914, +14e,316¢918¢920¢49220920 9424142092210/ 20002640
DATA 7C/5ea 16097 erTer1B8e30es10a0411s:8098.48098450./ greressn
DATA 75 /5e95¢7537e5144095.015251551Te¢51Fe310e9y10445.,0.7 DOCHKREED
NATA ZG/3.12.7573.5,40750950596-517-596-03013095090-/ 2000 347N
DATA ZH/440 1565160335340 146515495.5,8095095094.10./7 CCLN8680
DATA 7%/13%0,./ DECaRE9D
DATA I0/13%0./ 00002700
DATA Z2079%0e0v4.e 944 42%0.70/ cooue7Ln
DATA 7P /9%0.0 140 v4e y2%0.0/ rLONRT2O

CDATA DIAPSD/1.091.2221491.444542405569242779924277942.5001,2.7223, 000087320
#2,.5465,32,0555,2.5001,2.9445,.6516,.685%,.75724+59784.6221,1.2189, CCOIRT4D0

¥,7310+.76587.80159.954241.1277 49,9575/ oNneNgTsd
DATA AV,FSY/0.22,60./ 00008760
NDATA ECOPULFSHSUL, TIMORD  TIMSHR,AGECTN, HUMID/ 425.E~06,525.7~06y CICQ8TTD
%34 ,5,204990.460./ oroGa7gn
DATA FTENRyFCOMR 4FTEN,FCOIM/Te5,e616¢ 404/ 00028790
NN . ARG’ N
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21 DF STGN DATE = 76069 20723723

SUBROUTIME NESIGN ‘ 0CCO881N
QEAL%4 L, MAMOM,MIMAM 00C 2R A
INTEGEQ%2 BEAMTP 20008310

COMMON/DUMDIMAMGM(ll,lﬁ),MTMCM(ll,lq),CQPMOM(lly10)'DL“FFW(11p10)vDOQOSS%O
ADLMSIM( 11, 10) o ULTSHRIL1110) »ULTACT(LL1,10),ULTMOMCID), SMAMT LT, 1Q), IOOAARRND
STSLCD(11044) ,STSRLS{6,10) 4 2ZTCEM{10) 42BCAMIL0),ZICBMUL0),YTLILN), ODOQBSHN

*YRC(1D) yFPCRL{10),~PCBM(10),ZLOSSRILO),ZLOSS({L10),TAU(10,11), 00008370
%DD{50)sL{L0) s ALPH(L1D) yNLIM(2G) yNS(50,10),ELIL0)}y ER( 10, 00078889
*SPCAAS{3,10),SPCACT(3,10),ULTMSP(10) ,ASPOS{(11),ASNEG{L1,19), 000018890
#AREACP{10}4NDTIA(10),SIGMA(11,4), 20083900
REMAQONDER OF /DUMP/ IS OVERLAPPED. ondns9ln
*IMSUP({11}4,NTOP(10Q) ,NECCL{10),NFCCR{10),NECMIN{1D}, 00008924
¥ AA{104+10)yBU1041)ZMSLN({YILY 4 ZMSLF(1LY, ZMULNI{11), noeago3Q
*FEM{ 20) 4NSOLD(50,10),STORES{110,4)4DEPTH{11,10) 00008940
COMMON/ PASDN/NSPNS,ZTBM, 7BRM,BMA, 7TRM, YB,YT,S,FPS,FPL, THK,KASE, 0nCneasn
*EPCSLBy BMWY,SLBRT yUWBM,,STSTZ5, NSWEB,NRFLG,NRAY , FPCBMN, N, ISYM, nNDCC896)
*KNDSYM, IITER,GRIDS CACNn39Tn
COMMON/PASBKY/ ZD(13),728(13),ZW{13),ZA{13),2C(13)+ZF{12),25013),ZH0D008980
1013),ZF(13),20{13),20(13),2P(13),DIAPSDI(12,2),BFAMTD(]17) 00008999
COMMON/PASAK2/AY 4 FSY ECRPUL,ESHSULyTIMCRPy TIMSHR,AGELGN, 07 9N390CYH
HHUMID,FTENR yFCOMRL,FTFEN,,FC CM, VOLSUR 0J3nnaent)
. 0N0N9N2Y

rOMOyYTE STRTSS TOP ANN BNTTOM OF BEAMS DUE 710 ALL D.L. AND 1 .L. 000Nn99 30N
‘ 02002049

DO 12 J1=1,NSPNS 03009050
no 12 J2=1,11 N0IC2360
J3=(J1-1) *11+ 42 093D 0N7Y
STSLON(J3,1)=DIMSIMI U2 ,,J1)*12./(-2TBMI+(DOLMCOM{J2,J1I+MAMOMIU2,01100009080
*)#%12./ZTCBM(JL) . 0n0909)
STSLOD(J2,2)=DLMSIM(J2,J1)*12./2BBM+{DLMCOM{J2,JL}+MAMOMIU2,J1Y)% CODN910N
*12./ZBCBM{J1) Qa0e311n
STELOD{ J3,3)=DLMSIMIJ2,J11%12./7{(=ZTBM)+(DLMCOM{J2,J 1) +MIMAM(I2,J1)00003120
X)%12,/ZTCBM(J1) 00209130
STSLODU I3 ,4)=DIMSIM(J2 ,J1)*12./7BBM+{DLMCOM(J2,JLI+MIMOCMIS2,31))% NOCIFLLD
*12./78C8M(J1) 07029157
12 CONTINUE Pe0N091A0
CedN91L7D

COMPUTE UNCHANGING PARAMETERS FOR CALLS TO PELNSS AND 2600180
ULTMO AND FOR LATER USE 0209Jc109
Gnd0920n

DEFINE T.DeHaP, T, STANNDARD MINIMUM DECK REINFORCING FN2 CONSIDERAQJ0NO210
IN ULTIMATE MOMENT CAPACYTY CALCULATICNS 00909229
IF{C.LF.4.999) ASPRM=2,86 acQ0n923n
TF{5 LESLAND .S, LE, 6.839) ASPRM=3,57 09009240
IF{6.84,LEeScAND S LF.8.000) ASPPM=4,08 300925259
TF{SGT«B.001) ASPRM=4,39 . 03009260
DCP=THK/2. 0000927N
Y2=0.,5%2A(KASE) 00009280
V3=0.5%(ZP(KASE)+ZW{KASE}) Qoons2en
Y4=0 .5%ZW(KASE) Groloang
71=THK 0eaNg31n
22=721+IH{KASE) orunaizan
73=12+71G{KASE) onNNo22n
714=73+7Q{KASE) 000N 3 340
ALL OWABLE COMPRESSTICN STRESS FCR END OF THE B8FAM UNNER SERYICE Q00C925N
LOAD CONDITIONS tninor 6y
FCOMED=1,5%FCNM Qe0033 7N
FSTRND=0, T%STSTZE*FPS 009209380
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21 NESIGN DATE = 76069
DPTH=ZD{KASE)
ESLAB=57000.%31.623*%SQRT(FPCSLR)/1000.
ALPHUM==0,12729E-93*HUMIN**2+],3215

FSD=F SHSUL*ALPHUMXAGECON/ (T IMSHR+AGFCON)

ALPHVS={0.,61823+1.2763/SQRTIVNLSUR}=0.19475/V3LSUR)/1.7

20723723

00009290
0 09400
00002410
00036420
0600042

C*********************************#**************************#ﬁ*********QOOSQQ@ﬁ

C

SELEC™ MIDSPAN STRANN PATTFRMS

MR VAL R

C******************#****#********************#******t*********%*********QQ)CQA&Q

no 100 JSP=14NSPNS 0720190473

C 00009430
C CNMPUTE PAPAMETERS WHICH DEPEND ON SPAN 100929430
c eCnQesdn
REFF=0D.25%L{JSP) c0000o=10
IF(REFF.GT.S) REFF=S 0009520
IF(REFF AT THK+ZWIKASE)Y)) BEFF=THK+ZW (KASE) A00N353N
REFF=REFF*%*12, 00009540
IMRW=RMWTXL {JSP)%*%2/8, DO0CS55D
IMC=DLMCOM{6,J5P) L0098 6d

IMNC =DLMS IM{ 6,JSP) 0N 309870

L=t {J4<P) Gnonassgd
71C=Z1ICRM(JSP) QoL nes59n
vYeC=vRC{J<P) Ch5nesedN
IMHN=0.S*BMWT XA LPHIJSP) L (JSP) %%2-0, 5% {ALPH{JSPYXL {JSP) ) %.=2%x8MKT  CCH00L10

N0 14 Jl=1,NRAYV 009209£20
NSPLD(J1,J8P) =0 20009539

14 NS(J1,4SP)=0 0UdN2E4TD
SIGTR==12,%ZMHD/ZTBV 20009550
SICRR=12,%7ZMHD/Z2BaM J00C9669
STCT=STSLOD((JSP~-1)*11+6,1) 200094670
SIGR=STSLOD({JSP~-1)*11+6,2) 00009580

r 000N9¢9n
C - PLACFE MINIMUM NUMBFR OF STRANDS CNAOra700
c 27093710
NMIN=0, 003%8MA/STSIZE 02000720
FPCRL1JSP) =100, 0009730

FPCB M JSP)=FPCBMN 000538740

C ongNe7s59
C ADN STRANDS NACraTeEN
C 00003779
Jr=1 gnron978n

18 CALL ADDITINS, JR,NSWEB,NPFLG,NLIM,JS P, NUM) ¢J0297990
NTCP{JSP)=JR 200093090
TE(NUMLLT JNMIN) GC 70 18 0rgoeals

C grCH2r20
C COMPUTF RFQUIRED RELFASE STRENGTH 0007°830
r NOQNARLS
ALre =0. D00N93R0
EFTC=VB—-FCC (NS,DP,JF,JSP,J2) 000093560
AS=NUMXSTSTIZF QCOr 2279

32 FPCRNW=FPRIMC(FTENR,FCOMR ,BMA, ZTBM, ZBRM,0LDCyNS,DD,SIGTR, S IRBR, onanegsn
XTAU, JR3JR4FSTRND ,JSPy64GRINS,NSWERB, RLSTPL,RLSRT) 0000989)

CALL PLCSS{FPCPNY4ZMBW,7MC, ZMNCyFPS,ASBMA,71IRM, 710, 0079999
*Y81YYBC9ETC1HUM]DVZL95TA1C1UNBM) 0ronNQag1n
IF(ABRS{C~CILDCY.LEL0.01) GO TO 36 QpoNc9se 20

NLDC =1, 02379937

np TA 32 o1 )2aa4n

C 009)3¢95)
C COMPUTFE MIDSPAN 22 DAY STRENGTH DI04
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]

36 FPCNEW=FORIMC (FTEN,FCOVM,BMA, ZTBM, ZBBM, STA,NS, DNy SIGT, STAR,
ETAUs JP g JF g FSTRMD 3 JSP, 645 RINS yNSWER, FNSTP,FNSET)

DFCINE WHETHEP T0O CONTINUE ADDING STRANDS OR TQ TFRMINMATE

TF(FPCRNK «GT«FPCRL{ISP) JANDFOCRNMW,GTL.5.,0) GO TD 38
IF(FPCRNW,GT.FPCRL{JSP) JAND, FPCBM{JSP) ,LELS5.0) GO TO 38
IFIFPCEMWGTAFPCRLUJSP) cANDFPCON"W+GT FPCRM{JSDY) GO TN 38

PELFASE STRENGTH STTLL DECREASING - CONTINUE T0O ADD STPANNS

FOCRMUJSPY=FPCNFW
FPCRLLUJSP)=FPCRNW
NO 35 Ji=1,JP

35 NSOLN{J1,JSPY=NS(J1,JSP)
SAVEC=r .
NLNETA=ETA
NURZLD =MNUM
JROLD=JR
FTCOLD=ETC
STSRLS(3,4SP)=RLSTP
STSPRLS{4,JSP) =0LSART
GO 70O 192

SATISFACTNRY RFELFAST STRENGTH AND 28 DAY STRENGTH FOUND
FOR MIDSPAN CONDITION., CHECK ULTIMATE AND CRACKING
MOMENT CAPACITIES.

38 DO 26 Jl=1,JR

39 NS{J1,JSP)Y=NSOLN(J1,JSP)
ZLOSSR(JSP)=SAVEC
JLCSS(JSP)=0LDETA
NUM=NUMOLD
JP=JROLD

COMPUTE STRESS MIDSPAN DUE 70O PeESTRESS AND FULL D.Ls - CRACKING
MOMENT CALCULATICN

SICa=(DLMSTM{6,JSP)/ZBBM+NLMCOM(6,JSP)/7BCBM( JSP) I*12,

SCKTH=FPRIMC(FTEN,FCNM,2MA,ZTBNV,73BM,OLDETA,NS,DD,N., 8153,
“TAU,»JRyJRyFSTRNN,JSP,6,5RINS,NSW=],STOP,SBNT)
ZMCRK={(7,5%SQRT(1J00*FPCRM{JSP))I/1000.-SBOT)»*ZBCBM(JSP)/12.
Y1I=(REFFXFPCSLR/FDCAM{JSP))Y /2.

FP=FPCBM{ JSP)

D=THK+ZN{KASE)-ETCOLD

AS=NUMXSTSTZE

CALL ULTMO(AS FP,FPS,ASORM, FPL,N,IPTH,FSY,NCR,Y1,Y2,Y3,Y4,
#7192 2¢23,24,0LDETA, ZMUL)

ULTMSP(JSPY=ZMUL

TFIZMORKX] ,2.LFeZMULLAND . ZMUL.GFE, ULTMOMIJSPY)Y GO TO 45

UJLTIMATE MCMENT CAPACTITY.LE, REQUIRED CAPACITY 9R
ULTIMATE MOMENT CAPACITY oL Tel«2%CRACKING MOMENT ~- ADD STRAMNDS

GO TO 18

TNITTAL STRAND PLACEMENT COMPLETE, CRACKING AND ULTIMATE MOMENT
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R GEEE L)
000)0°30
03009990
00010009
20719719
a0 10020
0201002
00N19049
00019050
00212060
00010070
00010020
00010090
00010100
0CN13110
00010120
00010130
00910142
00010150
03910169
£NN10179
02010130
2091019)
030117201
NooLlN21N
CIN1022%
0HN1L0230
0001024)
370197259
000192590
00019279
27010280
£I010290
00019302
ABALN31
211n1Nn399
03019339
NDN1N34Y
029010359
00010359
23019379
N1911380
01911390
05010400
CYN1 0410
09019420
NON1N430
CON1V44LD
NN 1457
0991 2460
Q001 )47
001 )43
CHLR YAt
00910509
0AN1I51)
00010529
9001 9530
AN LNELD



G LEVFL 21

AOOOOOD

YO D

C
C

NESTSN NATE = 76069 20723723
N.x. 00019559
NIN1D56%
00010570
PELFASE STRENGTH EXFE=DS 4.0 KSI. HOLD NUMBER 0OF STRANMDS ANN 00010589
NUMBER OF ROWS CONTAINING STRANDS CONSTANT AND REDUCE PELZASE 0001 0507
STPENGTH BY RAISING C.G. OF PATTERN IF DNSSIBLE 00019500
00010610
45 IF(FPCRLIJSP) L T.4.0) FPCRL{JSP) =440 0N0LNA20
TF{FOCRL{JSP).LF.4,2) 30 TO 100 00010630
NN 46 Jl=1,J4R NICI 649
46 NS{J1,JSP)=NSWER 00010650
NTOT=NUM-NSWF B* JR 00010660
NSP=NLTM(1) nNOr10679
NN 48 J2=1,NSP 020106230
DC 48 J3=1,JR 020172699
IF(NS{J3,JSP) . GF.25NLIM{J3)+NSWER) GN TN 48 00010700
NS(J3,JSP)=NS(J3,J5P)+2 oneLNTLO
NTOT=RTAT -2 NN01NT20
TE(NTAT.LF.0) GN TN 49 00N 1N T30
48 CONTINnyS 00010749
49 CONTINUE NON1OT50
NTCP (JSP) =JR 00017760
00010770
COMPUTE CNNCRETE STRENGTHS FOR NEW PATTERN 00010780
00010790
oLDe =0. oNO1LS00
ETC=YB-ECC{NS DN, JR,JISP,NUM) DON108 10
AS=NUM*STSTZE 09010820
40 EPCRNW=EPRIMC{FTENR,Fr CMR,BMA, 7TRM, 738M,0LDC,NS,DD,STGTR,S 1530, 00d1N83N
*TAU,JR'JR,FSTQND,JSDyo,JQI”Q NSWER, RLSTP,RLSBT) NONIDR4D
CALL PLOSS(FPCRNW,7ZMBW,ZMC ,ZMNC,FPS, AS,BMA,Z1BM, 71C, 00010250
AYR,YYRC yETCoHUMID,ZL +ETALC,UWBM) 000109860
TE(ABS{-0LDC).LF.2,01) 60 TO 51 053110870
OLDC =C 0CN178’0
GN TN 40 070113890

51 FPCNEW=FPRIMC(FTEN,FCOM,BMA,7T3M,7ZBRM, ETANS,DD,STIGT, STAR,
*TAUy JRyJR yFSTRND »JSP46,GRINSyNSWE3,FNSTP,FNSBT)

CHEC K FNP IMPROVEMENT

TF(FPCRNW.GT.FPCRL{JSP))
IF{rPCNFH.GT.6.0)
FPCRLIJSP) =FPCRNW
FPCRM(JSP)=EPCNFW
7L0SSR(JsP)y=0LDC
ZLOSS(JSP)=FTA
GO TN 100
53 DO 55 J1=1,4°0LD
55 NS{J1,JSP)=NSOLD(J1,35P)

GO T0O 53
GO T9 53

STFAND PATTERN, TF REQUIRED , HAS BEEN MODIFIED

20019000
AR RalSh Ko
N00Nn10970
02%010°3¢
00N Ne4N
000109590
030310060
03C19¢79
00010980
2Cn21 0990
0CN11600
00011910
gocoliazn
00011030
00011040

0110859

r****t***«**********x*****************************w*******k**r**********OOOllOGO

C

MIDSPAN STRAND PATTERN SELECTICN COMPLETE

000110710

o 3% e X ok e o e de e o o e kool e ol ok S o ok ot e sl ok e ik o ool ol sl ek e 3k vl K N 3 o e ok ol ok ol R e e e o Rk Rk ok Rk OG0 ] 1080
00011090
00011140
pooLLLIO
00011120

c
C
r

109 CONTINYE

ZERD DUT CREFP RESTRAINT MOMENTS
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LEVEL 21 DESIGN DATE = 76069 20723723

DN 54 J1=1,N DI011139

NI 54 J2=1,11 00011140

54 CRPMOM( J2,J1) =0, 00011159
NT2=N*2 00011169
NT11=N*11 : 00011170

, DO 56 Jl=1,11 00011180

" 56 IMTUP(J1)=0. 035011190
C*#*****************#*********************#*****************************DDC11200
C COMPUTE MINIMUM FND ECCENTRICITY TO MAINTAIN CURRENT RELFASE noe1L21e
C STRENGTH IN FACH SPAN 00011220
(7 % o e sl ke ok sl e ot 2 ok e ko e s 3k ok sk e o e e sk e o e 2 ok ol ke o e o skeie o e s o ke i dlole ksl i ok e ol e ok ok ok ke ok ke sk ok sk ek ¥ 0001 1230
64 DO 200 JSP=1,4NSPNS 009211249

‘ FPCOLD=100. Noo01125n
JST=NTNP{ JSP) 00011260

N0 68 J1=JST,NRAV non1127n
FPCRNW=FPRIMC{FTENR ,FCOMR,BMA, ZT2M, ZBBM, CyNS,0D,U «y 0., 00011287

*TAUy J19ISTeFSTRND ¢JSP 41 4GRIDSyNSWEB,ST,56G) : 00N11290
IF{JL.FN.JST) F1=FPCRNW G0o1130n
TF{J1.EQ.NRAV) FF=FDCRNW : con11210
IF{FPCRNW.LE,FPCRLI(JSPY) GO TO 74 00C11320

68 CONTINUF 0CN11330

C 0C0n1124¢C
C NO END ECCENTRICITY WILL PERMIT CURRENT RELEASE STREMGTH 00011350
C T STAMD. MUST USE NFW, HIGHFR RELFASE STPFNGTH N3011367
C 00011370
IF{F1.LE.FF) FPCRL{JSP)=F] 00011380

IF(F l.LE.FF) NECCL(JSP)=JST conli13on
IF(Fl.LE.FF} NFECCR{JSPY=JST 00011400
[F(F1.GT.FF) FPCRLI(JSP)=FF 00011410
IF(FL.GT.FF) NECCL(JSP)=NRAYV NonL142n
IF{E1.GT.FF) NECCR{JSP)=NRAV DHC 11420
NECMIN( JSPY=NRAY 00011440

r : NUB11457
C COMPUTE NEW PRESTPESS LOSSES 00011460
r 00011470
IDC =0, 00011482
ETC=YR—ECCINS,DD ,JR,JSP,NUM) 00011490

AS =NUM*STSIZE 00011500

CALL PLOSSH{FF,ZMBW,ZMC,ZMNC,FPS,AS,RMA,ZIRM,Z1C, onr11510

YRy YYRC o F TO yHUMID yZL,ETA,C,UWRM) 00011520
7LOSSRLYSP)Y=C 00011530
ZLOSS{JSPY=ETA G0011549

GO TN 200 02011550

C 00011550
r MIMIMUM FND ECCENTRICTITY NECESSARY TO MAIMTAIN CURRENT CGNL1570
C REILEASE STRENGTH FOUND. STNRE TT, 00011580
C 00011590
T4 NECMIN(ISPYI=J1 : NON1160N
JJJ=J1 00011619

200 CONT INUF C0011620

7 e e e e ook ok e e e e i e el el X R XN o X S ok K X0k e oK e sk e ol e e e kol e ok SRRl R SO ROR Rk Rk YN T Y €30
C COMPUTATION OF MINTMM FND ECCENTRICITY COMPLETE 000114640

(***#****#*********#******************************************#****&#***OOOl1650
C***************#***********************************#t**k************#**GQQl166@

C COMPUTE REQUIRED 238 DAY STRENGT™H ANC END ECCENTRICITIFS noN1167N
C FOP EACH SPAN eeolLLsen
(C Sk e ok el A il Rl ok ofeatok etk Xk ok ok oK sl ook ok sk e sl ol 0K E ek ek stole sk ol ko e kol ok ok ko % 3001 1690

77 DO 320 JSP=1,NSPNS » 00dL1700
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G LEVEL 21 DESIGH DATE = 76069 20/ 23723

FROLET=N, 00011710

EPCRAT=0, 020117720

COMPUTE STRESS UMDER SERVICE LNAD CONDITINNS, FROM ALL 00011730

SPURCES EXCEPT DPRPAPFD STRANDS 00011740

nonlL17s0

D0 82 Jl=1,11 Q0011760

nO 78 J2=1,4 ocni1770

YO

YOO OO

78

890

32

STGMALJL,82)=STSLON{(JSP-1)%11+J1,J2)
IF{CROPMCM{J14JSPYLF.Ds)Y GO TO 890
SIGMA{JL1,1)=SIGMA(JL,1)+12.%CROMOM(JL1,JSP)/ZTCBM(JSP)
SIGMA({J1,2)=SIGMA(J1,2)+12.*%CPRBPMCM{JL,JSP)/ZBCBM{JSP)
[F{CRPMOM{J1,JSP),.GT.0.) GO TO 82
STGMA{J1,+3)=SIGMATIL,3)+12.%CPMTM{J1,JSP)/72TCBM{JSP)

SIGMA(J1,4)=STGMA(JLl,4)+12,*CRPMPM(J1,JSP)/ZBCBM(ISP)
CONT INYF

CCMDYTE STRESSES DUE 7O BFAM WEIAHT

IMHD =0  5*BMWTXALPH(JSP XL (JSP) %20, 5x {ALPH{JSO)YRL (JSD) )sx2nMyT
S1GRR=12,*%7ZMHD/ZRBM
SIGTR==12.,%ZMHD/ 7T 3M

FN2 EACH END ECCENTRICITY, DETERMINE REQUIRED 28 DAY STPENGTH.
STRT OUT BEST ARRANGEMENT

NECCLLJSP)=NECMIN(JSP)

NECCR{JSP)=NECMIN{JSP)

EPCLOD=10N00.

FPCRON=10000.

FOCOLN=10000.

JST = NECMIN(JSP)

JR=NTOD(JSP) §
ETA=ZLNSS{JSP) o
NO 102 Jl=JST,NRAV

DA 9 y2=1,2

1sT = 1

1$9=5

IF(J2.50.2) 1ST =7

IF(J2.EN.2) 15P=1]

IF{J2.F0.1) FPCLFET=0.0

TF{J2.EQ.2) FOCRGT=0.7

DN 88 J3=TST,I1SP

SIGT=SIGMA(J3,1)

SIGR=STIGMA(J3,2)

FC=FCOM

IF(JU3.FN.1.0R.J3,EN.1L) EC=FCOMEN -
EPC1=FPRIMC{FTEN,FC,BMA,7TRM, 2B3M,ETA,NS,DD,S1GT,S108,
*TAU, J19JR yFSTRND 5y JSP4J3,5RINS, NSWER,STS,S8S)
SIGT=STIGMA(J3,3)

SIGR=STGMA(J3,4) -
FPC2 =FPRIMC(FTEN,FC,BMA,ZTRM,ZBRM,FTA,NS,DN,STGT,SInAR,
*TAU, JLyJR o FSTRND yJSP4J3,GRIDS, NSWER ,STS,S58S)
FFPC=AMAX1(FPC1,FDC2)

CHFCK CMMPRESSION AT ENDS UNDER D.L. AND PRESTRESS

IF(JZ.EQ.1) IN=1
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nON11780
90011790
NCILIRON
00N11310
00011320
00011830
NAN1 1240
000118%)
NOC113AD
000119370
00011830
PRN11390
00011900
agnil1ol1)
POy 1020
02011930
N0NL1940
00011950
NG311969
n2nNlieTe
00011980
N0N11990
D201 2000
00N12710
oun12n2n
0CQ1 2770
0P0 12040
NCI12650
00012%60
00012270
NN0129380
nJ01 2590
NOP 12100
onGI211n
00912120
00912130
0aN12149
0ID12150
00012169
00012172
0p012180
00912199
0n0L2200
0012210
adeL2220
09N1223%
00N12740
00912259
00012269
00012270
00012280
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; 1F(J2.EQ.2) IN=11 00912290
SIGT=NLMSIM(ID,JSPI*12./ (=Z78M)+DLMCCM{IN, JSPI¥12./ 7T CRM(JSP) 00012300
STGR=NLMSIM(TID,JSP)*12,/ZBAM+DLMCOMITID,JSPI*x12./77BC3M(JISP) 00012210
. FPC3=FPRIMC{FTEN,FCOM,BMA, ZTRM,ZB3M,ETA,NS,DN,SIGT,»SIGR, 00012320
XTAY, J1,JR ,FSTRND, J5P, 1D, 5P IDS, NSWEB, STS,5RS) 0001272n
FEPC=AMAX L{FFPC, FPC3) 00012740
84 CONTINUE 00012350
IF(J2.EQe 1 AND.FFDPC.GTFPCLFT) FPCLFT=FFOC 03012360
TF(JZ4EQe 2. AND.FFPC.GT.FPCRGT) FPCRGT=FFPC 00012370
g8  CONTINUE 00012380
90 CONMTINUE 00012299
FPCNEW=AMAX1({FPCLFT,FPCRGT) 00012400
- , 00012410
o EXIT IF MINIMUM END ECCENTRPICITY LSADS TO REQUIRED FPC WHICH 03012420
C IS SMALLER THAN THAT REQUIREN FNR STRESSES AT MIDSPAN 00012430
C 00012440
IF{J1.EQ.JUSTAND.FPCNEW.LELFPCRM(JSP)) GO Tn 300 00012450
r 00212460
o EXIT IF FPC INCREASED FRGM LAST PISITINN 0012470
C 00012480
TF{FPCNEW.GT.FPCOLD) 5N TO 309 N2712499
*C 00012597
c FPC DECREASED Fo0M LAST POSITINN 00012510
c 00012525
« FPCOLD=FPCNEW 00012530
IF{ISYM.EQ.0) GN TN 94 00012540
c 0n01 2550
C FQUAL =ND ECCENTRICITTES REQUIRFD 00012560
C 00012570
NECH LLJSP) =J1 00012580
NECCR{JSP)=J1 00012590
FPCBM{JSP) =FPCOLD 00012600
IF(FPCNEWeLE.5.0) G3 TO 300 0e0L2610
6N TN 102 00012629
r £201263D0
C UNFQUAL END ECCENTRICITIES PERMITTED 00012640
: £0N1 2437
94  IFU{SPCLFT.GT.FPCLON.OR.FPCLFT.NE.FPCNEW) GO TO 96 00N 2460
NECCL(JSPI=JL : oraL 2570
) IF(FPCROD.GTLFPCNEW) MECCRIJSP)=J1 00612689
96 TF{FPCPRAT.GT.FPCRCD,OR, FPCRGT.NE.FPCNEW) GO TO 98 NIN12699
NECCR{JSP)=J1 00012700
IF(FPCLAN.GTLFPCNER) NECCL{JSP)=J1 02912719
58 FPCROD=FPCRGT nA0N1 2720
FPCLOD=FPCLFT 00012739
FPCRNM(JSP)=FPCOLD nN0N1 2740
IF(FPCNEW.LE. 5.0) GO TO 300 00212750
102 CNNTINUE : 00012750
300 CONTINUE n0N1277%
IF(FPCBM(JSP) LT FPCRL{JSP)) FPCBM(JSP)=FPCRL{JISP) 00312780
c 00012720
C RECOMPUTE MU FOR NFW 28 DAY CONCRETF STRENGTH 00012800
c 00012810
Y1=(BEFF*FPCSLB/FPCBM(JSP)Y) /2. 00N12220
AS=NUM#*STSIZE COd12330
: FP=FPCAM({ JSP) 00012340
D=THK+ZN{KASE)—{YB=ECCINS,DD, NTOP(JSP) yJSP,NTT)) 00012350
CALL ULTMOULASFP,FDS,ASPRMFPL 0, NPTHyFSY,DCR,Y1,Y2,Y3,Y4, 20012880




G LEVEL 21 DESTGN DATE = 76069 29/23/23

%7147229234244ETA,ZMUL) 90012879
ULTMSPLJSP)=Z MJL cool2ann

c . 00N12290
c COMPUTE FINAL STRESSES FCP QUToUT 00012900
C NNt 201D
DO 112 J6=1,3 02012929
[F1J6.50.1) J10=1 000129129
TF{J6.EN. 1) ST=0. 00N1 2942
IF(J6.EQ.1) SB=0. 0271295¢C
IF(J6.EQel) JORP=NECCLIJSP) 00012940
IF(J6.FN.2) J10=6 20012970
IF(JELEN.2) ST=SIGTR n3012%390
TF{J6.F0.2) SB=SIGRR 00012990
IF{J6.5N.3) Jl0=11 200137090
IF{J6.50.3) ST=0,. 00N12010
IF(J6.FQ.3) SB=0. 000139020
TIF(J6.E0.3) JDRP=NECCR(JSP) 87013039
FSCRTH=FPRIMC{FTEN,FCOM,BMA,2ZTRM,Z38BM,C ,NS,DD,ST,SR, 953132040

*TAU, JDRD, JR,FSTRND ,JSP,J10,GRIDS,NSWEB,4STNP,SBOT) 00013059

STSR LS 2%J6-1,4SP)=STAP 00013260

112 STSRLS{2%J6,J5P)=S3CT nNN1L3DTH
N 114 Jl=1 ,11 oNa1 3090
JORP=NECCLIJSP) 05713099
1F(J1.GE.7) JDRP=NECCR(JSP) N3Y13180

J5=( JSP-1)%*11+J1 00013110

nN 114 J2=1,2 10013120
SICT=STSLOD{J5,2%J2-1) 00013130
SIGB=STSLON(J54+2%J2) Q0013140
FSCRTH=FPRIMC ( FTEN, FCOM,3MA, ZTBM,7BBM,ETA,NS,D", SIGT, S8, £N0U13150

*TAU, JDP P, JRyFSTRNNyJSP,J1 +GRINS,NSWFB,STNP,SBAT) NIN13160
STORES(J5,2%32~-1)=5TOP : 00013170

114 STORES{J5,2%J2)=5R0T nON1L 18N
320 CONTINUE nnY1 3100
C*******#********** ek i e o e e koo o e o e i s e e st ke ol e e e e ok o ol ok e ok e kol e ook ek e eodkok ek sk A ek ok X V)0 1 3200
C REQUIRED 28 DAY STRENGTH AND END FCCENTRICITIES CALCULATIONS 00013219
C COMPLETF 00N13220
C********* o e sk e a3 e sk skl o sk e koo i e ol ke o sk ok ok sk s sk ke ool e sk ok s sl ol ol ke ke ok kol ik ke kol o ok R ke sk X Q001 230
N0 126 Jl=1,NSENS n0N13240
ERR=57000.%21,623%SQRT{FPCRL{J1II/1000. : 00013250
PHI=ECRPUL*¥ALPHVS*EBR* (1. -AGECCN/(TIMCRP+AGFECON) ) PONL326D
CRPHI=PHI/(1.+PHI) 00N13270
SHPHI=1./{1.+PHT) NON113280

NST=0 0n0 13290
pnep=n, 00012300
NSTH=0. 009132310
EFL=0. 00013320
EFR=Q. 01912330
JSP=NTOPL{ J1) NI013340

DO 124 J2=1,45P 00113350

NDDRP =DNRP +(-DD( J42)) 03513369
DSTH=DSTH+(NS(J2,J1)-NSHEB) % (-DD(J2)) 00013370
EFL=EEL+GRIDS*(NECCL{ J1)-2%32+1)+DD(J2) NCN13380
FEC=EFR¢GRIDS*{MECCR{JL)-2%J2+1)+DD(J2) 03013390

124 NST=NST+{NS(J2,J1)-NSWEB) 00913400
NDRP =DNRP/JSP 0N013410
DSTH=DSTH/NST 00Nl 3420
EEL=EFL/JSP NONL 23430
EER=EER/JSP 00713440

-136~
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NDPP=JSPENSHFEB 00013450
CGC=(DDRP®RNDRP+DSTH*®NST) / (NDRP+NST) 0021 346N
CGLE={DSTHANST+EFL=NDRP) /{NDPO+NST) 00N 3470
CGRE=(DSTHENSTHEERXNDRPY /{NDRP+NST) 0001 3480
DM 127 J3=1,11 03013499
EEND=CGLE ~3013500
IF1J3.G7.5) EEND=CGRF 00013510
DEPTH(JI3,JL)=YT+THK+ (1. -TA(J1, 31 )%CGC+TAUCIL,J3)XEEND 26013529
IF(1TTER.FQ.0) GO 7O 126 00013530
PSTH=(14-ZLOSS{ J1) ) *FSTRND*NST 009213540
PDRP=(14~ZLOSS{J1)I*ESTRND*NDRP 23013550
DBAR=YT-YTC{J1) 20013560
IMO=PSTH*{DBAR+DSTH) /12. naN13s570
IM1=PDRPX(DRAR+EEL)/12. 032138870
7M2=PDRPX*{DRAR+DNRP)/12. 00912590
IM2=pPDRPX(DBAR+EER)I/12. 00013500
IMOL=—(BMWT+SLBWT) xL{J1)*%x2/12, La013610
JMSH=—(ESDXTHK*]12,%S*x(YTC(JL)+THK/2.)*ESLAR}/12. 00013627
AL=ALPHI{J1} C0N1253D
FEM{ 2% J1-1)=(ZMO+ALX(2,-AL)X7ML+{L.~-AL)X7M2-AL X[ 1 ,—AL)*XIM3)* 00013640

¥CRPHI +IMDLXCRPHI+TMSH* SHPHT 00013650
FEM(2%J1)=(ZMO-AL*(la~AL)*ZML+ (Lo~AL)*ZM2+ALX (2, -AL }XIM3) ¥ 0013660
*CRPHI +ZMOL*CRPHI+ZMSHXSHPHI C2013679
CONTINUE 00013680

IFITITERL.EQ.O) GO T 400 00013690
JR=2%N n0013700
IFIKODSYM.FQ.O0) GO To 130 00NL3271n
IF{KODSYM,EQel) JUR={NSPNS-1)%2 00012720
IF(KODSYM.EQae2) JR=2%NSPNS 000213730
DD 128 J1=1,JR 03113740
FEM( 2=N+1-J1)=FEM(J1) 00013750
CONT INYE 00013760
JJT=JR/2 Npn13770
CALL SLOPED{FEM,CRPMCM,LsNyAA,R) 00013780

aon137¢9

CHECK T0O SEE IF RESTRAINT MOMENT AT SUPPORTS DECREASED 00013290
00013819

pn 122 Jl= 00N12320
IF(7MSUP(J1) GE O ANDJCRPMOM(1,J1)«6T.0..AND. ZMSUP(Jl).C* 00012337
*CRPMOM(1,J13) GO TO 132 00013847
TF{ZMSUP{J1) e LTe 00 e ANDLCRPMOM{1,J1) e LT 0. ANDLZMSUP(IL1) LT, 00012859
*CRPMCMI1,J1)) GO ™0 132 00013360
GO TN 134 pO0138TN
CONT INUE pUN1 3680
0C0N1389¢C

SUPPORT MOMENTS REDUCED THIS ITERATION - TEPMINATE 0NJ1390¢
nnnNLI3eLr

G3 T 400 0001392¢
0001393

NOT ALL SUPPORYT MOMENTS REDUCFC. CHECK REQUIRFD INCREASE TN 00013940
CONCTRETE STRENGTH 0001 2QR(
NOG1 3260

DC 136 J1=2,4N 001 30T7(
IMOM=CRPMOM(]1,J1) noN1398(
TF(ZMSUP{J1) eGTe 00 ANNDLCRPMOM (1 ,J1) . GT 0.) ZMCM-CQPMGM(l,Jl) 000N1399¢
*-7ZMSUP{ J1) N0N14207
TE(ZMSUP(JL1) e LFeDe s ANDJCRPMOM(1,JY) sLF.0.) ZMOM=CRAPMOM(1,J1) 0001401¢
*=-ZMSUP{ JL) : 00014021

=137~
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SIGR=12.%ZMOM/7RCBM(J]) 000149230
STGT=12.%ZMOM/ZTCRM(J1) 00014040
IF(SIGB «GF o0.) FPCRT={ (L1000 %SIGB/FTFM)%%2)/1000, nIN1 4750
IF{SIGR.LT.0e) FPCBT=ABS(SIGB) /FCIM 00014050
TF(SIGT.GEeQ.) FPCTP={(10CAC4SIGT/FTEN)*%2)/1000. 0N01407H
IF{SIGT.LT.0.,) FPCTP=ABS(SIGT)/FCOM 00014080
FPCINC=AMAXL(FPCTP,FPC3T) 000 140cd
IF(FPCINC.GT.0.10) 5N TN 138 09014100

136 CONTINUF go014110

C 00914120
C REQUTRED CONCRETE STRENGTH INCREASFE LESS THAN 100 »SI 20114130
c , 02014140
GO TN 400 ' 00014150

C 03014160
C TOO MUCH RESTRATNT MOMENT CHANGE — TAKE ANDTHER ITERATICN 00014170
C 000141 8)
138 DO 140 J1=2,N 00014190
140 IMSUP({J1)=CRPMNM(1,J1) 00014200
Gn TQ 77 07014217

% ek ook &k e e 3 ok ook e e ok ok o ik e e ok e A ol ik e ol s ki B o e s e e ok ok ke e e sl o e sl ok iR ok ik xs e s sk el ok Rk D00 1 4220
c EVEPYTHING SATISFACTORY —~ COMPLFTE THE DESIGN BY COMPUTING 00014230
C QUTPUT QUANTITIES , STIRRUDPS AND NECK STEFL NON14249
% % ek o de ol o Xk o ok ol e o sleole skl sl sk kool ak ke sk e skl ok S e ofe o o oK sk Ko il ob s e e ol koo Rk ek e kR Rk R Q0O (Y1 4250
400 CONTINUF 0C014260

C N3N14270
C CAMPUTE UNCHANGING PARAMETERS FNR CALLS TO DOKSTL AND SHEAP 000142890
C 0701429C
71=0. 00014300
12=1C{KASE) 00014210
13=72+7E{KASF) 00014320
74=13+1F{KASE) 000143237

Y1=0. 0NN 14340
Y2=21R{KASE)/2. 0201435n0
Y3=ZW{KASE)/2.+ZQ{ KASF) CnO1436%5
Y4=ZW{KASF) /2. 02014370

r £00N14380
C COMPUTE NECK STEEL AND POSITIVE MOMENT SUPPORYT STEFL 5014200
C 00014400
NO 144 JSP=1,NSPNS 00014410
Je={JSP-1) %11 D001 442D

DO 143 J7=1,11 00014439

PO 143 J8=1,4 0001 4440

143 STSLOD(JA#JT4J8)=STORFS (Je+JT7,J8) 23014450
ELIJSP)=NECCLIJSP) 00014460
EF(JSP)=NECCR(JSP) 00014470
FPC=FPCBM(JSP) 00014480
ZIC=ZICRM(JSP) 00014400

NN 142 42=1,11 NOG14500
ZMSUN(J2) =DLMCOM{J2,JSPY+MT MOM({J2,JsSP) 00C14510
IF(CRPMAMIJ2+JSP)eLTa04) ZMSUN(J2)=ZMSLN{J2)4+CEPMCM(J2,J5P) 0n014520
IMULNCJ2) =0, 00014530
TFIZMSLN{J2) LT.0.) ZMULN(J2)=2.166%M] MOM(J2,4SP)+ ChC1454N
*1,3%DLMCOM(J2,J4S5P) 00014550

| IF(CROMOM{U2,JSP) . LTeN,.) ZMULN{J2)=ZMULN{J2)+1.3%CRPMOMI(J2,J5SF) 00C1456C
| 142 7MSLE{J2)=MAMOM(J2,JSP)=-M] MCM(J2,JSP) 0701457C

| IMSLP=MAMCM{11,JSP)+DLMCOM{11,JSP) 00014580

| IF(CRPMOM(11,JSP).0TaDe) ZMSLP=ZMSLP+CRPMOM(11,45P) CO01459C

i IF{7MSLP.LT,0,) ZIMSLP=0Q. 0CO1 4600

-138-

o




v

y

G

Ry

LEVEL 21
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IMUL SP=9,

IF{7IMSLP2.G6T.0.)
TE(reo4IM{11,J4SP).GT
IMSLPF=MAMCM{ 11, J5P)-MI

IVULSP=2,166%MAMOM{ 11, JSP)+1.3*DLMCOM(11,)SP)
«Qe) IMULSI=7MJLSP+1 ,2%CROMOM{1Y, JSP)
MrM{11,JSP)

CALL DCKSTL(ZlyZZyZ3,Z4le1Y29Y3,Y4vYerHKvYT1ZMSLNyZMQLF'
*IMULNSZMSLP,ZMULSP 4 ZMSLPF,JSP,FSY,FPC, ZIRM,BMA, ASNEG, ASPDS,
XFPCSLBLZI1CyS)

FORP=FSTRNDANTOP{JSP)¥*NSWFEB*{1+-72L0SS(JSP))
VERTR= (NECCRUJSP)-NTOP{JSPI)*GRIDS*kFORP/IALPH{JISP)XL (JSP)%x12,)

VERTL=

la4 CALL

(NECCL{JSP)=NTNP(JSP)I*GRINSHFENRP/ (ALPH{JSPIXL{JSPI*12,)
SHEAR( L ,ALPH,SMOM,ZD{KASE) +THK,FPCRM(JSP), ZW{KASF),

*ULTSHR AV 9y FSY sDEPTH, L TACT ,SPCAAS,SPCACIL,JSPyVFRTL,VERTR)
RETURN

EMD
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21 SLIPED DATE 766G 69

H

SUBPNUTINE SLAOPED {FEM,YX,LsNyA,3)
DEAL L
DIMENCSICN FEM(20),YX({11L,10),A(10,12}+R (10,1
NT 2= N*2
SET UP 'Ar MATRIX T0O SOLVE FIR THETA
NP1=N+1
N0 50 1=1,4NP1
N0 50 J=1,NP1
AlT,J4)=0.
A(l,1)=4./7 L(L)
AtU1l,2)=A(1,1)/2
A{N+1,N)=2,/ LIN)
A(N+19N+1’=4o/ L(N)
DN 13 1=2.N
A{TI,I-1)=2.7 L{I-1)
AT, 1)=47L0T-1)+4,/7L(T)
ALT, T+10=2.7L(T1)
CONTINUE
SFT UP *R* MATRIX "N SOLVE FOR THETA

COMVERT FFM TN SLAOPE DEFLSCTT N CONVENTION

NO 15 1=24NT2,2
FEM{TY=FEM(T)*{-1,)
Bll,1)=—FEM(1)
BINP 1,1)=-FEM(NT2)
NT=N
DO 14 K=2,4NT
M={K-1)/2
B{Kyl}=-FEMIK+M) -FEM(K+1+M)
CONT INUF
SPLVE FOR THETA
NP 1=N+1
CALL MATINV {A,NP1,B,1,DETERM,10,1)
USE THETA TC COMPUTF SUYPPNRT MCMENT
NN 16 1=1,N
IMSHP{T,1)=(27 L1}
IMSUP(TL2)=(2/ L(I)
COMNT IMUF

YR (2%B(1,1)+B{T+1,1))+FEM(T*x2-1)
)% (8(1,1)+2%B8(I+1,1))+FEM(I%2)

COMVERT MSUP FROM SLOPE NEFLECTINN TN BFAM CONVENTION
DN 17 1=

1,
2MSUP{1,2)
CONT INUF

N
=IMSUP(I,2¥%(~1)

COMPUTE MOMENTS AT TENTH PQINTS

DO 18 Ji=1.N

YX{1,J1)=ZMSUP(JL, 1)
YXt1l1,41)=ZMSUP(J1,2)
DIF=YX{11,Jd1)-YX{1,J1)

ne 18 J2=2,10
YXUJ24J1)=YX(L,J1) 40,1 %(J2-1)%NIF
RETHON

END
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JyL110) , 7M<SyP{10,2)

2n/723/23

00N 4750
00014769
000 1477C
00014780
00014790
00014800
0014810
02014820
00014830
00014840
06014250
00N14860
20014270
00N14880

000142990

(3014000
NaN1L 4910
00314020
03921 493)
00014940
ODUDL4OB0
0001 495D
30014070
0001 4980
QS0 149G60
00015009
20015710
agnlsn2n
00015030
Q0015040
02015050
00015060
000180270
000150R0
00015090
0015100
00015110
00015120
NIN15132
0201514
00015150
0IC15160
00015170
00015130
NGEL15190
N0N15200
No01Ls52190
23015220
00015230
00015240
00015250
00015260
PONLBE2 AN
05015289
Q0015797

00015340
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60
80
85

100
105

140

450
46N

500
550

639

21 MATINV

DATE =

SURPDUTINE MATINV{A,N,B,M,NETERM{N],N2)

DYMENSTION IPIVOT(10)yA(NL4NL),R(NL,N2),INDEX(13,2),PTV"T(10)
EQUIVALENCFE{IRNW,JROW) {1 COLUM,JCOLUM) o (AMAX,T,SWAP)

DETFRM=1,0

DM 20 J=1,4N

IPIVOTLY) =0

DC 550 I=14N

AMAX=0.0

nno105 J=1,N

IF {(IPIVOT(J) -1) 60,105,60
DO 100 K=1,N
1F{TPIVOT(K)-1) 80,100,740

TF( ABS{AMAX)- ABS{A{JyK))) 85,85,100

1POW=J

ICOLUM = K

AMAX=A(J,K)

CONTINUFE

CONTINUE
IPIVOTLICQLUM) =T PIVAOT(ICOLUM)Y +]
IFIIROW-ICOLUM) 140,260,140
DETERM=—-DETERM

NN 200 L=1,N

SWAP=A{TRCOW, L)

AUIROW, L)Y =A{IC LUM,L)
A{ICOLUM, L)=SWAP

IF(M) 260,260,210

npn 250 L=1,M

SWAP=8{IRCW,L)
S{TROW,L)=B(ICOLUM,L)
BUTICOLUM,LY=SHAP
INDEX(1,1)=1ROW
INDEX(I,2)=1COLUM
PIVAT{I}=A(LICOLUM,ICCLUM)
DETEPM=DETERM*PIVOTI(])
IFIPIVAT{I)) 330,720, 330
A{ICOLUM,ICOLUM)=1,0

N0 350 L=1,N

ACICOLUM, LY=A{ICCLYM,L)/2TIVOT(T)
IF{(M) 3804380,360

DO 370 L=14M
B(ICOLUM,L)=B(ICCLUM,L)/PIVOT( )
DO 550 Li=1,N

IF(L1-TICOLUMY 40C,550, 400
T=A(L1,1C0OLUM)
A{L1,ICOLUM)=0.0

DO 450 L=1,N

ACLL LY =A(LL,L)-A{TCOLUM, L)%T
IF(M) 550y 550, 460

NN 500 L=1,M
RILL,L)=8(LL,L)-BITCOLUM, L)*T
CONTINUE

N0 710 I=1,N

L=N+1-1

ITF (INDEXIL,Y)-INDEX{L,2)) 630,
JROW=INDEX(L, 1)

JCOLUM = TINDEX{(L,2)

NN 705 K=1,N

SWAP=A[K,JROW)

6530

716069

20723723

0018310
0001532y
0201%513¢C
20015340
00015350
00015360
00Nn15370
nonN15380
0GN15390
00015400
00N15417
00015420
00015420
20N15445
0715450
0001 5460
00N1547H
NiN1548N
00315490
D0015507
00015519
00015529
60015539
N0N15540
00015550
00015560
Q0N15577
00015587
20015590
0001560¢C
00N1Ees10
tN0o1s5210
0001563¢
0001 564¢
NiN1565¢C
NON15667
00015677
0001568¢C
0091569¢
0001570¢
0001571¢
00N1572¢
00015737
QON1574"
CeN1L575C
0001575
Q0N1 5T
03015787
00015797
0071 580¢
CCN15291f
0001582«
0001 583
NIN 158 4¢
0001585:
coN1586¢
NDN158T!
00N1588




G LEVFL 21 MATTNY DATE = 76069 20723722

ALK,y JPOWY=A(K,yJCOLUM) 00915890
A(K, JCOLUM)=SWAP 00015500
705 CONTINUE 00015210
710 COMTINUE 00015020
RETURN 02N1593h
720 WRTITE(6,730) 07715940
730 FOPMAT(20H MATRIX IS SINGULAR ) 0015950
740 PFTURN £3115967
ENDY 00015979
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21 MATN DaATE = 76069

SURRQOUTINE SHEAP (L JALPH,SMOM , BMD,THK, FPCRM,RORIME,ULTSHR, AV, FSY,
yULTACT 4 SPCAAS, SPCACT , JS,SVERTL,SVERTR)

PEAL®4 L

DIMENSTON L{10) sALPH(1C),SMCM{11,10),ULTSHR(11,10),DPTH(11,10),

¥*ULTACI(11,10),SPCAAS{3,10),SPCACI{(3,10)

14

16

NO 14 Jl=1,11

TF(SMOM(J1,JS).LT.0.) DPTH(J1,JS)=BMD+THK/ 2,
no 22 J1=1,3
IF{J1l.EQ. 1)
IF1J1.FQ.1)
TF{J1,FC.2)
IFIJ1l.EN.2)
IF{J1l.EQ.3)
TF{J1.EQ.3)
SAASHN=1000.
SACI=1000.
DN 20 J2=JSTRT,JSTQP
IX=(J2-1)*L(JS) /10,

JSTRT=1
JsTop=3
JSTRT=3
JST0OP=9
JSTRT=9
JsTor=11

VPR=0, -

TFUZXLECALPHIIS)I*L(JS)) VPR=SVERTL
TF{ZXGE LIS *(1,—ALPH{JS))) VYPR=SVERTR

AASHTN

2JD=0,9%(BMD+THK)

IFISMOMUJ2,3S).LTe0e) ZID=0.875%(8MD+THK/2.,)
VC=.06%FPCRM *BPRIMEXZ JD
VU=ULTSHR(J2,48)/0.9
TEF(.06*FPCBM «+GTea180) VC=
TF{VC#+VDR,GF.,VU) SST=12.
IF(VC+VPR,GF«VUY GO TN 16
SST=AV*2, ¥FSY*ZJD/{VU-VC-VPR)
TF{SST.GT.12.) SST=12.
TF{SST.LTLSAASHC) SAASHO=SST

» 180%BORIMEXZJD

ACT

IFISMOM{J2,JS).LT.0.} DTH=BMO+THK/2,
TF{SMOM(J29dS)eG5.04) DTH=DPTH(JI2,JS)+THK _
TFLARSIESMOMIJ2,US) ) LT LeE-10) SMM{J2,J5)=.001
SS=, TH*ULTACT( J2,JS)*¥DTH/ (12, *ABS{SMOM{J2,J%)))
IF(SS.6T. 1) SS=1.

VC=1,6%SQRT{100D.%FPCAM 171000 .4SS

TFIVC oLT.2.%SQRT (1000, %FOCBM }/100G4) VC=2.*%SORT{1000,*FPCBM

*}/1000,

TFIVC eGT5.%¥SQRT(1000,*FPCRBM 1/ 1000.4) VC=5*¥SQRT{10D0.*FPCBM

*)/1000.

18

IFIDTH.LT .o 8%BMD) D TH=.8%8MD
VU=ULTACT(J2yJIS)/(,85%BPRIME¥DTH)
VPR=VYPR/{BPRIMEXDTH)
SST=AV*FSY*1000, /{50.*BPRIME)
IF(SST.LT,SACI) SACI=SST
IF(VC+VOR,GT.VU) GN TN 18
SST=AVXFSY/{{VU-VC-VPR) *BPRPIME)
IF(SST.LTLSACI) SACI=SST
IF{SACTI.GT ..75%BMD) SACI=.75%xRMD

IF(SACI.GT.24.) SACI=24,
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00015990
00d1%9<cD
00016000
00015010
NGN16020
65016230
00016040
000160590
00016C60
0001677D

- 00016080

20116590
002156100
00016110
G3016120C
000161390
00016140
NO01L615N
000161€0
002161710
00716187
nGoL61 97
er01620°
0001&217
03016227
00016237
C001624L
CONLE75”7
Q0P1626¢
CoGL627"
00N 15678¢
2018200
N3N 630C
Cro1631¢C
00015632¢
N39J1 6377
0CD1634C
0001£35¢
Q0016367
0001637¢
SR TVERER:1s
03721 634(
00921 €40¢
00016411
00Nles?2r
00016437
0001444/
00016451
0NO16461
0001 647¢
0ND1648(
00C1649¢
0001450
C001651°

0M1652°
0001453/
0001654
0N01 655(



G LEVEL
29

22
24

21 SHEaR

CONTINUE

SPCAAS(JL 3JS)I=SAASHD
SPCACI{ J14+JS)=SACI
CONTINUE

RETURN

END

DATE = 76069 20723723

00015560
00716570
00016580
000156590
00116609
00016610
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G LFVEL 21 ‘ BRACK DATFE = 76069

= 20723723
- FUNCTION BRACK(ZLsX,ZU) 020160679
IF(X.LFE.ZL) BRACK=0. 00016630
IFI7 L LT X JAND X LELZY) PACK=X-ZL : 03016640
- 1F{X.GT.ZU) BRACK=ZU-ZL NgNL6ESD
RETURN 000166460
END 00016670

»3
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SUBROUTINE DCKSTL(Z21,72,23424,Y1,Y2,Y3,Y4,YB,THK,YT,ZMSLN, ZMSLF,
*ZMULNyZMSLSP,ZMULSP,ZMSLPF,JSP,FSY,FPC,ZIRM, BMA, ASNEG, ASPQS,
*FPCSLB+ZICMP,S)

DIMENSION ZMSULN(11),ZMSLF(11),ZMULN(11)4ASNEGI11,10),ASPOS{1])

ZMULN(T) = ULTIMATE MEGATIVFE DESTGN MCMENT AT PNINT T (K-FT)
IMSLNIT)Y = MAXIMUM SFRVICE LOAD NEGATIVE MCMENY AT PRINT I (K-FT)
IMSLF(I) = MOMENT 7O COMPUTE CYCLIC STRESS IN DECK STE=L AT

POINT I (K-FT)

IMSL SP = MAXIMUM POSITIVE SERVICE LOAD MOMENT AT RIGHT END

NF SPAN (K-FT)

IMuLse v

ZMULSP = ULTIMATE POSITIVE MOMENT AT RIGHT END OF SPAN (K-£FT)
NMRD = MODULAR RATIQ

IMSLPF = MOMENT 7O COMPYUTE CYFLIC STRESS IN (+) M SUPPNRT
STEEL (KX-FT)

OO“IéARQ
0NQ16699
LM 6720
00016719
00N1672H
03016730
00016740
noe16759
05016760
00016770
na716739
00NM16790
00916800
NUC16%1D
0NN16820

o e e ok ok ke e e ik el e e et ook die ok e e ook X e e ol ol o e ok o ek o ol e ko ok kR kol sk ol sk sk ke ok sk ko ko i 00N ] R33N

NEGATIVE MOMENT DECK STEE(L

00016240

% e e e i Sk % %k Xk ofe ook ol ik ok ke i ok ke o ok ik ok ok Mol o o o ol e R ke ook o e e e e e o sl e ek sk ok ok Aol ok ok ok ok kR Y0 N ] ] BN

10

12
14

NMOD =10
CBAR =Y T+YB+THK/ 2.
DO 500 J2=1,11

SELECT STEEL AREA BY USO

ASMEG( J2,38P) =D,

IF(ZMSIN(J2).GE.0.} GO TO 18

IMM=ABS{ZMULN{J2))

X=0,

X=X+0.0%

EST=03.003%[DRAR-X) /X

SST=29.%+03%EST

TF{SST.GCT.FSY) SST=FSY

C=(Y1*BRACK{Os s Xy Z1)+Y2%BRACK{Z14Xy72)+0.5%{Y2-Y3)%kBRACK(Z2,X,+23)
1+Y3%BRACKEZ2 4 Xy I3)+0.5%(Y3-Y4) *RRACK{Z3¢X474)+Y4%*BRACKI(Z3,X,74)
2+Y4%BRACK( 2449 X91000.) ) %2,

YC={0,5*%Y ] *BRACK (0s s X Z1)**24Y2XBRACK(Z14XZ2)%(71+0.,5¢¥B3RACK(Z]1,
1X,72))140.5%{Y2-Y3)%RRACKIZ2,Xs23)%(22+3.333*%BRACK(Z2,X,73))
2+4Y3XBRAMK{Z24X 923 %(22%0.5%BRACKI(72,X 4Z2))40.5%{Y3-Y4)%BRACK
3073+ X324)%(2340.333%ARACKIZ39X424) )+Y4%BRACK(Z23,X424)%{(73+0,5%
4BRACKI7 3, X, 24))+Y4%xBPACK{Z4,X,1000.)*%{74+0.5%RRACK(Z3, X, 1000.1)))
5%2,/C

IMUL={DBAR-YC ) %*C*0,833%xEPC/12. .

[={7MUL.GE ,ZMM) ASNEG( J2,yJSP)=C*0.8333%FPC/SST

IF{ZMUL.GE.ZMMY GO T™n 12

GO Tn 190

CHECK TENSION STRESS IN DECK STEEL UNDER FULL SERVICE
LOADS, ASSUMINGR CRACKFN DECK AND UNCRACKED RFAM

IMM=ABS{ZMSLN(J2))

YSHE =NMOD*ASNEG{ J2,JSP)*{YT+THK/2.)/ {NMOD*XASNEG(J2,JSP)+B8MA)
YTS=YT-YSHF+THK/2,

ZI=Z IBM+RMAR(YSHF )2+ (NMNDXASNEG(JI2 4 JSP) I (VTS ) %¥*2
SIASTL=(12, %*ZMMxYTS/7T1)*NMOD

[F(SIGSTL .GTe36.2 ASNEG(J2,JSP)I=ASNFG(J2,JSP)I+0.5
IF(SIGSTL.GT.36.) G0 70 14

CHECK FATIGUF STRESS LEVTL
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NODY 6860
00016870
0001 5380
0N01 6290Q
NON1690N
00016910
NLOL6G 29
AGNL 623N
0001 6940
NON16950
00016960
00014S70
00016980
CCN16990
croL7000
03017010
0201732¢
DOOL7N3D
0001 7940
091050
00017060
nON1L7O70
0H017080%
00017020
00017100
N0N1 7110
0oC1T1I2M
00017130
Cl017140
0ND17150
00017160
03017170
00017180
00017190
0GNLT7208
00017210
00017220
00017220
D2N1724N
00017250




V 6 LEVEL 21 DCKSTL DATE = 76066 20723723

©or : 00N 7760
SIGSTL=12*ABSI{ZMSLF{J2) )% {YTS/71)%\NMOD orQLT27T0
IF(SIASTLLGTe21e) ASNEG(J2,JSP)=ASNEG(J2,JSP)I+0.5 Q0017280

; 1S(SIGSTL.GTL.21.) GO TO 14 nce172en

18 IF(J2.NE.11) GO TO 500 _ 00017300

o2 2 3 18 o3 o A o w3k ok sfe e vk o ol e ek el skl ik sl e Ak X SRk e 3ok ok xik ok vk e e ol ok e e ok o s e Yok e kol el e o e ok e e kool ke ol & 000]_ 731D
Cxx%#%k*POSTTIVE MOMENT CNONNECTION REINFORCING 00017320
%k % sk o e e ok Y e e e o > ok ook ol sl skt ok sk ol diode sk oot ol o sk ol ke o ok ofe e 36 ok e K e koo e sl ol o el Xk ok o ol ke ik e o e R s 000173 30
JSPAN=JSP 00017240
IMM=7MULSP %12, , NAN1 735N
NDBAR=YT+YB+THK-3.0 00017380
IF(ZMM.LF.0.) ASPOS{1+JSPAN) =0, 00017370
IF(ZMM.LE.0.) 60 TO 24 02017280
BB=~1le 666%FPCSLR*S*]12,*NBAR/FSY 00017290
CL=1.666%FPCSLB%S%12,% ZMM/FSY* %D NO001740N
ARZA1=(-BR+SQRT{BR*%2—4 ,%CC)) /2, ‘ 00017410
AREA2=(-BB~-SQRT{RB*X*2.4,%CC)Y¥/ 2. no0L 7420
IFIAREAL.GT.AREA2) GO TO 29 N001 7429
TF{ARFAl1.GE.O,) ARFA=AREA} 00017440
IF(AREAL1.LT.0.) APFA=ARFA? 00017450

GO TN 2?2 N0017460

* 20 IF{AREA2.GE«0.) ARFA=ARFA2 00017470

IF(AREA2,.LT.0.) APFA=ARFAL 00017480

22 CONTINUE 0201 7490

* ASPNS(1+JSPAN)=AREA 0c01750n
c . 00017510
o CHFCK FATIGUE STRESS 000175290
C 0cn17530
SIGSTL=(12.%ABS{ZMSLF{11))%(YB-3.0)/ZICMPI%XNMND 00017540
TF{SIGSTL.GT+21.) ASPOS{1+JSPAN)=ASPNS(1+JSPANI®SIGSTL/21. 00017559

500 CONMTINUE ’ 02017560
24 CONT INUF 00017570
PETYRN 0C0175890

ENN , 00017590

v
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21 UL T™Mn DATE = 76069 207237232
SUBROUT INE ULTMO(ASTAR ,FPCBM,FDS, ASPRM, FPL,D,DPTH,FSY,NCR, 0nC1 7600
*¥Y1sY24VY3,Y%, 214722473 9Z41CLnNGyZMUL) N0017610
ESINI=0.T7*FPS*x{1.-CLING)} /28.5+03 0oN17670
CONL={FPL/28000. )% {1 .#{(FPS—-FDL)/(FDS-2.%FPL)) 00017630
CON2=—=(FPL/28000,)%FPL*(FPS-FPL)*%2/{FPS~2.%FPL) 000176490
£oQ175%2
CHFCK TD SEE IF N.A. IN StLAB 00017660
pLn1 7670
THK=71 000174830
REFF=YL*2, 70017620
PSTAR=ASTAR/{REFF=*D) Qn017732
FSUSTR=FPS*{]1,~0,5%PSTARXFPS/FPCABM ) oeN17712
T=ASTARXFSUSTR 00n17720
CC=,833*FPCBM #*QEFFXTHK C0C17720
IF(CC.LTLT) GD TQ 10 0017740
orn1 7750
M.AL IN SLAB 00017769
20017770
IMUL =ASTARXFSUSTRAD*{ ], -0, 6% PSTARXFSUSTR/FPCRM y/71200017780
RI=PSTARXFSUSTR/FPCRAM NSGLT779N
IF{(RPT.6T.0.3) ZMUL =0, 25%FPC BM *REFFAD%Rk%2/12, 006017800
RETURN 00017310

3k 30 % ko sl e 3k Xk Xede kol ok ok s ko e e e e ol Skl g sl i ok SR e ok sk R i s Xk R ek e SR Rl i e SRR ke sk R R R YD1 TR 2D

gk Aok

PCSITIVE MOMENT CAPACITY - N.A. BFLOW SLAB

017830

(€ e e e xR e e sk sl S~ il il e o ke ook o e ok o ol e i o e s ok ol e SOR SfOR skoOR ok i 8 e oo ste i kol O kol ek sl ek keskokk Rk Q0N TR0

r

OO D

YO D

(e N}

MINTMUM DECK REINF., — THD STANDARD

BEGTN ITERATION T0 LOTATE N.A,

10 JCNT=D
X=0.

12 X=X+2,25

13 JONT=JCNT+1
IF{X.GT.NPTH)
IF{X,GT,DPTH)

ZMUL=0.

RETURN

CrMPUTE STRANND STRAIN AND FNRCE TM NECK STEFL
ESC=.003*(D-X) /X+ESINT

FSP=0.002%{X-DCP) /X

CS=29.E+03%ABS{ESP)

IFICS.GT.FSY) (CS=FSY

IF(=SP,LFE.0) CS=-CS
CS=CS*ASPRM

COMPUTE RESULTANT COMPRESSIVFE FORCE ON CANCRSTE AND

G0 TN 1000

DBAD =N-Y(C
CC=C*N,833%FPCRM
CTNT =S +CC

5N TN 2000

14

COMPUYTE STRAND STRESS AND STRAND FORCE

16 T=ASTARXFS

-148-

ITS LOCATION

05717850
ALNTTREN
~onY17870
06017880
0{N1L789(
00017200
Crel17e1n
oL017020
20017920
ocolraan
nENyL7es50
PONL 7360
0LGLTOTD
03017920
00017090
GRO1RGGH
pCr1a01S
00018029
nOM18L2N
nin1acss
oM 1a0 50
0NNL]DED
o001 8070
onQe1ersn
0Cn1 8299
00717100
00018110
NOOLR) A0
acN1e1L3n
00012140
nonN1algn
00018160
000181790




V 6 LEVEL 21 UL TMO NATE = 76069 20723722

b SUMFOR=T-CTNT , 0001121130
IF(SUMFOR.LT.0.) G2 TO 18 00013197
TF{JCNT.EQ.2) GO TO 17 atnLe2on

g SAVEF1=SUMFOR ' 00018219
SAVEX1=X ntnre2or
G0 YO 12 : orn1823n

17 SAVEF2=SUMFOR 00018240
SAVE X2=X 20N1 82350
X=SAVEX1+{ SAVEX2-SAVEX1}*SAVEF1/{SAV EF1-SAVEF2) ndnlg2en
TF{X-SAVEX1LTee25) X=SAVEX1+.25 oen18270
JONT =0 30012280
GO TN 13 : W J1s200

18 ZMUL ={CC*DBAR+CS*{D-DCR)) /12, 00318307
60 TN 28 NON1R211

C**************************************.ﬂk********************9&***********00’” 1822N
CrxkxxTHIS SECTICN COMPUTES CONCPETE COMPRESSTON AREA AND ITS C.6G. 00012330

(e e o ke o e s o ok o e s ek o ot ok ok o e o o ok ok sk kst ke o s o sk ok ok e o 3 e K 4l Kt sk s e o skl ok kkok etk ok sk ok k& K 00 0] S34C
1000 C=(YL*ROACK(OueyX9Z1)+Y2XBRACK{ZI yX,22)#0,5%(Y2-Y 3}*BRACK(72,X,73) 0001835¢
1+Y3%BRACK(Z2,y X92Z3)+0.5%(Y3-Y4) *RRACK(Z3+Xy74) +Y4XBRACK(73,X,74) 22018567

2+Y4*BRACK{(Z44 Xy1000.)) %2, NG213371
YC={0,5%Y1*BRACK( Qs s Xy Z1 ) ¥¥2+Y2%¥ARACK{Z14X,Z2)*1Z1+0,5%BRACK (71, 0C01°38C

) I1X9Z2))40.5%(Y2=-Y3)*RRACK{(Z2,X,73)%(7240,333%aRACKI{72yX,73)) 0001839r
2+Y3%XBRACK(Z2+X92Z3)%(Z2+0.5%RRACK (724X ¢23))40.5%{Y¥Y3-Y4)}%BPACK 001 e40(

3023y Xy 24)% (2340, 333*%BRACK( 734X 4Z4))+Y4*¥BRACKI(Z3,X,Z4)%173+40,.5% DL01R417

! 4BRACKIZ3yXyZ4))+Y4*BRACK(Z24,X,1000,)%(Z24+0.5%BRACK(73,X,1000.))) 0C01842¢C
5%2./C 00018413(

GO 70 14 02018447

e e e ke ok o e e ke ok ok B Aok o o oK o R R o R R SRR 0 oK 0k ok ok kR R ol kol & okl Rk ok Rk R OGN ] R4 57
CH*xkkk THIS SECTICN COMPUTES STRAND STRESS N3NY846¢

(€ ok e e sk ok ook s ek ook oo ok s e o ol ok o ke o ok ok o kot e ol sislolok ok ook sk RKOR R Otk sk ok kR Rk R 00 01 B4 7C
2000 FS=FS%243000 0001848¢
IF{FS.GT.FPL) GO T 2002 0d218409f

50 Y0 16 00N 85T

2002 FS=.5%FPS+  S5k%SQRT(FPS*%2 -4 %CTN2/(ES-CONL)) 0001851(

GO TO 16 ornl1as2r

28 RETURN n051857(

- END 0001854

£
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21 PLOSS NATE = 76069

SUBROUTINE PLOSS{FPCR,ZMRW, IMC 4 ZMNC,FSU,AS4AB,Z1,71C
*HUM, SPAN,ZLOSS+ZINLCS,UWC)

' YByYBC,EC,

THIS SUBRQOUTINE COMPUTES PRESTRESS LQOSS BY 1975 AASHTN
INTERIM SPEC.

FPCR = CNNCRETE RELFASE STRENGTH (KST)

IMRW=D.L., MOMENT DUF TO BFAM WEIGHT AT MIDSPAN{K~ FT)

IMC = TOTAL D.L. MCMENT (FXCFPT REAM WEIGHT) AT MIDSPAN
ACTING ON COMPOSITE SECTION(K-FT)

IMNT = TOTAL D.L. MOMENT (EXCEPT BEAM WEIGHT) AT MIDSPAN
ACTING CN NONCOMPOSITE SECTION (K-FT)

FSU = ULTIMATE STRENGTH OF STRAND (KST)

AS = TOTAL STRAND AREA (IN#*%2)

AB = CROSS SECTIONAL AREA OF BEAM (IN*%2)

Z1 = M. OF I. OF NONCOMPOSITE BcAM (IN%%*4)

Z1C = M, OF T, OF COMPOSITE BEAM (INX**4)

Y3 = DISTANCE FRCM C.G. NF REAM TD BOTTCM FIAER (IN)

YBC = DISTANCE FROM C.G. OF COMPOSITE BEAM TO BOTTOM FIBER (IN)

FC = DISTANCE FRCFM BOTTOM OF REAM TO C.G. OF STRANDS (TN)

HUM = RELATIVE HUMIDITY (PERCENT)

SPAN = SPAN LENGTH (FT)

ZINLOS=FRACTION OF INITYAL STRESS(.7*FSU) LOST (RFLEASE)

ZLOSS = FRACTION OF INITTAL STRESS (.7%FSU) LOST (SERVICE)

(CPMPRESSION STRESS IS POSITIVE )
SHP INKAGE LOSS
SH=(17000.-150%HUM) /1000.

ELASTIC SHORTENING i

A 1D PERCENT LOSS IN STRAND FCRCE DUF 70O RELAXATINN AMD ELASTIC
SHORTENING PRTOR TO RELEASE IS ASSUMED AT TIME QOF RELEAST

FEFF=0.,9%0, T*F SU*AS
FCIR=FEFF/AB+FEFF%(YB~EC)*ABS(YB-EC)/71-12.%IMBW*{YB-EC)/Z1
EC T={UWC*1000,) *¥*1 ,5*33,*SORT(1000.*%FPCR)
ES=(28E+06*FCIR/ET)

CREEP LTSS

FCNS=12+*7MNC*{YB-EC)/Z21+12.%IMC*x(YBC-ECY/ZIC
CPC=12.%FCIR-T . *FCNS

STRAND RELAXATION LQASS
CRS=20+-0e4*%ES-0.,2%{SH+CRC(C)
TOTAL 1L.1SS

DELTFS=SH+ES+CRC+(CRS
NDELF ST=ES+0.5%CRS

LOSS FACTQOR

ZLOSS=DELTYFS/ (. T*FSU)
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0218550
0Cd1e56n
00018570
00312580
02018520
00018600
00018610
00018520
OC01R€30
cenN1L 8640
00018¢50
03018660
0eN1L8670
03718687
oGCYR6Q0
OC01R70OD
02018719
grel1a72)
Q{018730
Q0N1874¢0
Q018750
ACOLB7TAD
Q6018770
e0N1878D
00013790
0124618200
ocn1egl1l
00018820
NDN18]’8&3D
00018840
0C218850
0001 8260
00018370
£o718128N0
nad1aagp
07018900
Qi018910
0nNlaa2n
00018920
NGN1RYLN
NUN1RISE
000218960
co01geTn
00018220
00018790
Quni1ongn
ainN1od1n
ororen2d
gcn1o13n
NGa1angn
000190590
N0N1Ss6D
00019070
000190810
onn197%9f
N1e1E0
00012110
foo19122




G LFVEL 21 PLOSS DATE = 76069 20/23/23

" ZINLOS=NELFSI/ (. 7%55U) 00010130
RETYRN : 0001914V
END 00019159
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G LEVEL 21 FPRIMC DATE = 76069 20723723

FUNCTION FPRIMCIFT FC4A,2ZT4ZB,7L0NSyNS4OD,SIGT,SIGB, TAU,DRAPF, 017019160
*NTOP ,P,JSP+J10THsG4NW, STOTTP,STOTBT) 00019170

INTEGER DRAPE 00019180
DIMENSTON NS({50,10),0D(50),TAU(10,11} 00019190

SInTP=0, 00019200

| SIGBP=0, 00019210
| DO 10 J1=1,NTOP 00019220
| SIGTP=SIGTP+(1.-ZLOS)*P*NS(J1,JSP)*{~1./A-DD(J1)/2T) 00919230
| 10 SIGBP=SIGBP+({1,-ZLOSY*P*NS{J1,JSPI*(~1./A+DD{J1)/1B) 00019240
| TEMP={(1.-ZLOS)*P*GXNTOPXTAU (JSP,J10TH)*{DRAPE-NTOP )*NW 00019250
SIGTP=SIGTP-TEMP/ZT 00019260
SIGBP=SIGBP+TEMP/ZB 00019270
[F(STIGT+SIGTP.GF.0.) FPCTP=(({1000.*%(SIGT+SIGTP)/FT)%%x2)/1000, 00019280
IF(SIGT+SIGTP.LT.0.) FPCTP=ABS(SIGT+SIGTP)/FC 00019290
TF{SIGB+SIGBP.GF,0,) FPCBT=((1000.*%{SIGR+SIGBP)/FT)¥%x2)/1300. 00019300
IF(SIGB+SIGRP.LT.0.) FPCAT=ABS(SIGB+SIGBP)/FC 00019310
FPRIMC=AMAX1({ FPCTP,FPCAT) 00N19220
STOTTP=SIGT+SIGTP 00019330
STOTBT=SIGB+SIGRP 00N1 9340

RE TURN 00019350

END . 00019360

-
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21 ' ECC

EYMCTINN ECCUNS,DD,NT02,JSPyNUMSTN)
DIMENSTON NS({50,1C),DD(50)
NUMS TM=]

ECC=0.

nn 8 NTOP=1,1000
TF{NS{NTOP,JSP).EN.O) G2 TO 9
CONT INUE

NTOP=NTNOP-1

Ne 10 J1=1,NT0OP

NUMS TN=NUMSTN+NS (J1,JSP)
ECC=ECC-DD(JLI®NS(J1,J5SP)
FCC=FCC /NUMSTN

RETURN

END
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G LEVEL 21 ADDTT DATE = T6069 20/ 23723

SURRNDUTINE ADNITINS,NTOP ,NSWERyNRFLG,NLTM,JSP,NUMSTN) gon1esi1n
DIMENSINAN NS({50,10) NLIM{20) 00019528
IFINTAP.GT.NRFLG)} GO T2 28 00019530
IF{NSINTOP 4 JSP)-NSWER. L7, 2*NLIM(NTOP)) GO TO 20 00n19540
28 NTOP=NTNP+1 00019550
NS(INTOP,JSP) =NSWEB 00019560
s 7O 32 : Q0C19:70
30 NS{NTOP,JSPI=NSINTQP,JSP)+2 00019589
32 NUM3TN=0 00019590
DN 34 Jl=1,NTQOP 03C19600
34 NUMSTN=NUMSTN+NS(J1,JSP) ' galresln
RETURN 00015620
END oroi1es3n
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- SHUPPOUYTING ANALYZ . OCOL9440
REAL %4 LLMASP,LLMASN,LLSASP,LLSASN,LLMAXP, LLMAXN,LLSAXP,LLSAXN, opoYIng S
2Ly MSAXDyMSAXNsMSASO yMSASN, MAXMOM, MINNMCM, MAXSHR , MINSHRy INEL 1, INFLY 0001 %660
COMMON/PASANIILLMASP(11,10),LLMASN(11910),LLSASP(11;10)9LLSA§N(11900010670

ry

110}, LLMAXP(11,10)LLMAXNGLL,10),LLSAXPILL,10),LLSAXN(LIL,1D), DIN1968D
2OLMUNF{11,10) ,DLSUNF{11,10)},DLMBM({11 ,10),DLMSLS(11,10),DLSSLS{11,100019600

20) yDLMSEC(11,10),DLSSLC(11,10),MSASP{11,10),MSASN{ 00019700
411,12) PMSAXP(11,10) ,MSAXN(11,10),IBETA(10,2),SL(10) DOUNLOT1C
SeLODKON (7)) 4 PWHEEL{15) yRETA(L10,2) ,NWHL(14),L(10),DLSBM( 11, 10) 00019720
COMMON/PASAN2/ SCLHHS,SCLLNE,SCLZNOM, SCLOOV 4 NWHEFL,KCONT,NSPNS, NN 00119730
COMMON/DUMP /A(10,10),ALPHA{LO,10), INFLM(1400),INFLV(1400), 00019740
IREACT(10,1000) L MMIN(15) ,LMMAX{15),LVMAX(15)3 LVMIN{15),LEXTRM(30).00019750
2LEXTRY{30) 4NODDSN(11,10) onN197en
COMMON/BLK 17 NPNTS,JPNT,JSPAN,N c0019770

N=NN 00010780

C 00019797
C ESTABLISH NODE NUMBERS OF DESIGN POINTS 000192800
C anotlenyn
Ja=1 ocn19r20

NG 138 Jl=1,N 00019839
IF(J1.FQ.1) Sl=-L(J1}/10, 00019840

v IF(J1.GTal) S1=SL{JL1-1)-L(J1)/1D. , oCn1o85n
NEL=4L(J1)/10. 06010362

NN 18 Jg2=1,11 _ 00019870

. S1=S1+NEL 0C01988D
DN 14 J3=J4,2000 000199297
S2=FLOAT(J3) 000199000
S2MS51=52-51 00019012
IF(S2MS1.LT.0,) 60N 70 14 ot0o1992n

J5=473 00019920

60 TN 16 00019940

14 CONTINUFE N0N1acsn

16 J4=J5 : 0001%960
TF{S2MS1.6GT.N.5) S2=52-,99 00619970

NODP SN(J2,J1)=200+INTI(S2) 0301998n

18 CONTINUE 000199090

b CORORSRAR SR e ok sk KR Rk K R X xRl ol R R ok XK ik o K R R R stk ok el ol ok bk Rk R Rk R X X 00 020N 00

Crxxx  MOMENTS AND SHEARPS DUE TQO PARTIAL CONTINUITY POUR ON SIMDLE SPANSEG02901N
C 3 ootk Skt ok ok shokokok stk oo ol ol HOR R o o K YOK R ook ok o sk o o ko R ok Skok ok E Rk ks kb ok & 00 0 200 20

3 B0 30 J1=1,NSONS 0C0272930
TFIBETA(JL+1).EQe0.AND.BFETA{J1,2).FQ.0) GO TD 30 0nC2704C
nn 28 g2=1,11 cod20050
DELI=(J2-1)*L(JL) /10, 0020060
TEIDELJLGTLBETA(JL,1)%xL{J1)) GO T 22 0Ce2C0n7¢C
DUMSLS{U245J1)=BETA(ILy LIXL(JL)*(1e-oe5*¥BETA(JL, L) IRDELI-. 5*DELJ%%2 00020080
DLSSLS(J2le)=—BETA(J1,1)*L(Jl)*(l.-.S*BETA(le1))+DELJ 00020099
G0 TN 24 gor2n10cC

22 DL MSLS(J2,J1)=BETA(JLL)I*L(JL1)*(1e-e5%BETA(JL, L) I%NFLY- 00020110
SRETA(IL 1) *L(JL)*(DFLJ-.5%PFTA(JL,1) %L (J1)) 000290120
DLESLSUJ24J1)=-RETA(JL 1) % L{J1)*( 1 = S*RETA(JL, 1) )I+2FTA(JL, 1) %L (J1020° 0130
%) 0dr2014n

26 TF(NELJGTLLIJL)*(1.-RETA(JL1,2)))30 TO 26 nonN2n159

" DL MSLS(J2,J1)=DIMSLS(U2,JL)+.5%35TA(JL,2) *%x2%DELJ%L{J1) CCN23160
DLSSLSUJ29J1)=DLSSLS(J2,J1)=oB%RETA{ Y1, 2)%k%2%L(J]) QeQ20170
GO TO 218 Q2020182

- 26 DLMSLS(J2,J1)=NLMSLSTJ2,J1)+.S5%RETA( YL, 2)%%2% L(J1)%DELJ-. 5% (NEL Y- 00020100

SLOJLI*{ 1. -BETA(J1,2))) %% 00025220

DLSSLS(J2y 1) =DLSSLSUI2,J1) =e5*FETA(JL,y2)*%2%L (JLI+NELI-L{JV)*(1.-0002021"
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$BETA(JL,2))

28 DLSSLS(32,J1)=-DLSSLS(J2,)1)
30 CNNTINUF
(€ e e o o sk e sk s ok oo o ook ek ot Sk sk ook sk ok K ok ko o ot koK ok ok s skokokobok sookoF tokoktokk ok ok o 000 20250

DATE = 76069

COMDYTFE MOMENTS AND SHEARS DUF TN BEAM WEIGHT

20723723

00N27220
50020230
02020240

Hedok ok ok Rk R ROk RR RN N 20260

C******#***************************##***********************************ODOZQ27G

DO 20 J1=1,NSPNS

DO 29 J2=1,11

DELI=(J2-1)*L(J1)/10Q
DLMAM(J24J1)=0.5%L {JL)*DELJ-S¥DELIJ**2
DLSRM(J2,J1)=+0.5%L{J1)-DNELJ

3ERIN COMPUTATICNS NF EFFECTS AT EACH DESIGN ONINT

CALL REACTNI{L,SL)

SUML=0

N0 1000 JSPAN=1,NSPNS

DO 1000 JPNT=1,11

CALL INFLNE(L,SL)

IF (KCONT.EQ.O0) G0 TO 53

nae20280
00020220
00020200
00020319
0a020220
non 20330
0025340
00220250
000222560
0062203270
000203R0
00020350
N9022400
0Cnzn41n

C*********************#**************#************************#******k**00020420

CH*kxk*MOMENTS ANMD SHEARS DUE TO REMAINNEe OF StLAR POURED ON CONTINUOUS 000204327
CRkxXRXREAM

(% sk o ke s o ok ok ok okl s sk sk e e el sk ksl ok e ok o ok gk Rk sk ROk ORRsoR ok ok o Rofok koo ok kb kol ok X 00D 20450

can

42

i
W

NDTISC=NODDSNUJPNT, JSPAN)

AM=0

AV=0

DO 42 J2=1,N

JSTRT=1+1BETA(J2,1)

JSTNP=IBETA(J2,2)

IF{JSTRT.GT.JSTOP) JSTRT=4STOP

N0 42 J1=JSTRT,JSTOP

AM=AM+ ,SE(INFLMOJL-1)+INFLM(JL))
AAA=TINFLVIJL)

IF(J1.50.NDTSC) AAA=AAA-]

AV=AV4+ 5% INFLV{JL-1)+AAN)

CONT INUE
DLSSLC{JIPNT,,JSPANY=DLSSLT{JUPNT,JSPAN)+AY
NDLMSLC(JPNT,y JSPAN) =DLMSLC (JPNT,JSPANI+AM

FIMD EXTREME VALUFS OF INFLM(T)

ND ISC=NODDSNUJONT,JSPAN)

NEXTRM=0

NEXTRVY=0

JSTOP=199+NPNTS
IF{JSPAN.EQ.1.,AND.JPNT.ENL 1) GO TO 41
IF{JSPANJFQ.N.AND.JUPNTLEQ.L1L1) GO TD 61
DO A0 J1l=1,N

JSTRT=NODDSN{1l,41)
JSTOP=NODDSN{11,J1)

IMTN=0

IMAX=0

DO 56 J2=JSTRT,JSTOP

IFCINFLMOJ2) 4GELZMIN) GO T0O 54
IMIN=INFLM{ J2)

JMIN=J2

54 IF(INFLM(J2).LE.ZMAX) GO TO 56
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0n020400
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00020540
N0020550
07020567
00020570
000223580
0C02059h
00020500
00029610
02027627
00020530
0N020649
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00020660
nON20676
00020580
000204690
00020730
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00020740
00020750
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TMAX =TINFLM( 32)

JMAX =2

CONT INUYF

IF(ZMAX.LE.1.E~-C5) 60 TO 58
NEXTRM=NE XTRM+1
LEXTRMINF XTRM) = JMAX
IFC(ABSUZMIN}.LF.1.E-05) GO T0 60
NEXTPM=NEXTRM+1
LEXTRM{NEXTRM)=JMIN

CONTINUE

TFINEXTRM,EQ. 0) LEXTRM(1)=200
TFINEXTRM.EQ.0) NEXTRM=]

FIND EXTREMF VALUES OF INFLVIT)

NEXTRV=0

DN 45 JS1=1,N

JSTRT=NODDSN{1,J1)
JSTOP=NODDSN(11,JD)

IVIN=0

IVAX=0

DO 65 J2=gSTRT,JSTQOP
IF(J2.NE.NDISC) GO TN 63
IFCINFLV{J2)-1.GF.ZVIN) GO TN 63
ZVIMN=INFLV{J2)-1

JVIN=42

TRCINFLVIJ2).GELZVINY GO TO 64
LVIN=INFLV(J2)

JVINMN=32

TROINFLVIJ2).LF. ZVAX) GO TO &5
IVAX=INFLV{J2)

JVAX =32

CONT INUE

TF{ZVAX.LE14E~-05) GN TO 43
NEXTRV=NEXTRV+1
LEXTRVINFXTRV)=JVAX
IF(ABSIZVIN)LF.1.5-05) GO TO 45
NEXTRV=NE XTRV+1
LEXTRY{NFXTRV)=JVIN

CONTINUF

IFINEXTRM.ENL LY GO TN 47

DC 44 Jl1=2,NEXTRM

TRILEXTRMUJL) .GT,LEXTRM(J1-1)) GO TN 44
JT=LEXTPM{J1-1)
LEXTRMUJL-1)=LEXTRM{ J1)
LEXTRM(J1)=JT

CONT INUE

IFINEXTRV.EN.1) GO TO S1

D0 48 Jl=2,NFXTRV

TFCLEXTRVIJL) «GTLLEXTRV(JLI-1)) GO T7 48
JT=LEXTRV{ J1-1)
LEXTRY(JLI-1)=LEXTRVI y1)
LEXTRV{J1)=JT

CONT INUFE

JSTOP=NEXTRYV

DO 50 J1=2,J4S7T0P

IFCLEXTRVIJL) NELLEXTRV(J1-1)) 67O TO 50
DO 49 J2=J1,NEXTRV
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ocazoeaon
00020810
20020820
toN20830
000720840
00020350
00020860
00920270
00020380
ci02089n
02022200
00022910
ooez2n92n
00020930
00020940
00020050
30020960
0029070
00020230
00020990
6co21000
0or021010
00021025
00021730
00021040
00021750
ooN219360
coo21070
0GN2168%
eon21090
06021100
Goe21119
0Cn21127
0802113"
0302114¢
coN21150
00021160
Gon2117¢C
poczii8ne
NAUZ1199
rn0n21250
00021210
00021229
00921230
0Cd21240
00021250
Q0021269
00021270
00021230
00021220
003821300
00021310
00n21320
00021330
00221340
07C2135%
non2136n
00N21370
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51

68
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LEXTRV( J2-1)=LEXTRV(J42)
NEXTRV=NEXTRY-1

GO T2 51

CONTINUE

CONT INUFE
NODSTP=199+NPNTS

IF(LODKOD({1) «EQ.C. AND.LODKOD(2).EQ.0) GO TO 126

IF{LODKOD{ 1) NF. 1) GO TN 68
JTRIG=-1

GO T 70

JTRIG=1

20/23/723

00021380,
00921390
00021497
00021419
00021420
00071430
00021440
00021450
00021460
00021470
00N21480

(ol S o ko s S seofe ot ook ek ook ok o ok o Kt o ok S ok e Sk 3k s e ok ok o e o sk KoK e oK K ek kR R (R 0 (102 1 490
ChsdokkdkkkH OR HS TRUCK L0 ANT NG dkokdesk d ok x i sk & ok 3 ok o sk ok ook ek okt ok ok o okok kokdeok % %0002 1500
(© % et oo e e s e ok e e o o o ol e s ok ol o e s e el soR e el Kl s Kk K sk R ol S R Rk R ORRHOR Rk R Ak R R DO ND TR T D

C
C

C
79

T4
76
78

80

H OR HS TRUCK LEFT T0O RIGHT -- MCMENTS

MAXSHR=-10000.

MAXMOM=-10000,

MINMCM=10000.

MTINSHR=10000,

IF{JTRIG.EQe—-1) NMNVES=0
IF(JTRIG,EQ.1) NMOVES=30

LEXTRM(NE XTRM+1) =LEXTRMINEXTRM)+NMOV ES
LEXTRVINEXTRY+1)=LEXTRV{NEXTRV )+NMOVES
D3 84 J1=1,NEXTRM

JSTR T=LEXTeM({ J1)

JSTOP=JSTRT+NMOVES
IF(JSTOP.GTLLEXTRM(JL141)) JSTOP=LEXTRM{J1+1])
DN 82 J2=JSTRT,JSTOP,?2

Ki=J2+14

IMLR 12=,25*%INFLM({K1)+INFLM(J2)
K3=3d2-14

IF{JTRIG) 80,80,72

KSTRT=J2-30

KSTno=J2-14

IF(KSTOPLLF,200) G2 YO 80
IF{KSTRT.GT,200) 670 TO 78

DN T4 33=2,30,2

J4=KSTQP-J3

TF{J4.67.200) GO 1O 74

GO T2 76

COMT INUE

KSTP T=44

CALL SORTILIINFLM,ZMAX yJMAXsZMINy JMIN,KSTRT,KSTOP,0)

IMAX=ZMAX+ZMLR]12
IMIN=ZMIN&ZMLR12

00021520
00021530
DIN21 540
00021550
00071560
DID21ST0
0CN21580
00021590
03021600
0002161C
00021529
00021632
00071640
00021650
CO021660
NI N21670
000215680
GON21699
N5N21700
0nn21710
00021720
NTN21730
00021740
0r021759
00021760
00021770
00021787
0no21700
000721200
N9021310
00021820
00021830
N2 1840

CALL SORTHS (MAXMNOM,ZMAX,MINMOM,ZMTN,KL,yJ2, JMAX, IMTN, LMMAX, | MMTIN]}QOND 1050

GO TC 82
CALL SORTHS

*)

82
84

OO

CANTINUF
CNNTINUE

H PP HS TRUCK RIGHT TO LFFT-MNMENTS

DO 96 J1=1,NEXTRM
JI=NFXTaM+1-J1 -158-

00n21860

(MAXMNOM, ZMLR12, MINMOM, ZMLR12,K1yJ2 1 K3 ,K2, LMMAX, LMMINOJ0218370

00021830
opc2139n
06221009
00021e1d
20021920
0oe21e3D
00021949
cag21e5n
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86
88

90

92

94

OO0

" e

98

1C0
o2
104

v 106
108
110

Tw
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JSTRT=LFXTRM( JJ)
JSTOP=JSTRT-NMOVES
1F{JJ.EQ.1) GO TO 85

DATE

IF(JSTOPLLTLLEXTRM{JI-1)) JSTOO=LEXTRM{JJ-1)

J2=JSTRT+2

J2=32-2

Kl=J2-14

IMRL 12=,25%INFLM(K1)+INFLMT{J2)
K3=J2+14

IF{JTRIG) 94,94,90

KSTRT=J2+14

KSTNO=32430
IF{KSTRY.GELNODSTP) GO TN 94

IFIKSTOP.GT.NODSTPIKSTCOP=NODSTP
CALL SORTIL{INFLM,ZMAX yJMAX,ZMIN,JMINyKSTRT,KSTNP,0)

IMAX=ZMAX+IMRL12
ZMIN=ZMIN+ZIMRL]12

16069

20/23/723

NGN21960
00221970
00021980
0Ctn21990
00022000
00022010
000229220
c0nN229029
ee022040
60022559
02022C6D
gcn22070
000n22C80
00022090
00022100
00022110
00022120

CALL SORTHS  (MAXMCM, ZMAX,MINMOM, ZMIN KLy J2y JMAX, JMIN, LMMAX, LMMIN) 00022130

IF(J2.67,3STOP) GN TN 89
GO TN 96

n0022140
0n022150

CALL SORTHS (MAXMOM,ZMRLLIZ2,MINMOM, ZMRL124K1 +J29K3,K3, LMMAX,LMMTN)00022160

CONMTINUE

H OR HS TRUCK LEFT TO RIGHT-SHEAR

DO 110 Jl=1,NEXTRY
JSTRT=LEXTRV{JD)
JSTOP=JSTRT+NMOVES

IF{JSTOP.GTLLEXTRVIJL+1)) JSTOP=LEXTRV{JL1+1)

DC 108 J2=J4STRT,JSTOP,2
Ki=J2+14

VLR 12=.25%INFLVIKL)+INFLV(J2)
IVLR =ZYytLR12

IFIK1.EQaNDISC) ZVLR=ZVLR-0.25
IF{J2.EQ.NDISC) ZVLR=ZVLR-1.0
K3=g2-14

TF(JTRPIG) 106,106, 98

KSTF T=42-30

KSTOP=32-14

TF(KSTNP.LT.200) GO TO 106
IF{KSTRT.GF.200) GO TO 104

DN 100 J3=2+30,2

J4=KSTOP- 43

1F(J4.G7.200) GO 70 100

GN T 102

CONY INUE

KSETPT=J4

CALL SORTILUINFLV, ZMAX yJMAX,ZMINyJMINsKSTRT,KSTOP,NDISC)

IMAX=ZMAX+ZVLR12
IMIN=ZMIN+ZVLR

0Cn22170
03022189
00022190
nnn22200
00022210
00022220
00922230
00022240
no022250
00022260
00022270
00022280
00022299
00022302
020022310
0C022327%
N0Nz2320
00022340
00022350
00022360
oro022370
00022382
n0022390
00022400
00022410
00022420
00022430
00022440
00022450

CALL SORTHS (MAXSHRZMAXsMINSHR, IMIN K1+ J29 JMAX, JMIN, LYMAX,LVMIN) 00022460

GO TO 108

CALL SORTHS {MAXSHRZVLR12 ¢MINSHR,ZVLR KL yJ2,K34K3LVMAX,LYMIN)

CONT INUF
CONT INUF

H OR HS TRUCK RIGHY TO LFEFT-SHEAR

0dC22470
00022480
00022490
00022500
00022510
00022529
00022530



T OLEVEL

112
114

11€

118

120
121
122

O oM

123
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N 122 Jl1=1,NEXTRY

JI=NEXTEV+1I-J1

JETRT=LEXTRVI JJ)

JSTTP=JSTRT-NMOVES
TE(UJIEQe 1 AND.JSTOP LT, 20N) JSTNP=209
IF{JJI.ED.L) GO TO 112
[FTJSTOPLLTLLEXTRYV{JJ-1)) JSTAP=LEXTRV(JJI-1)
J2=JSTRT+2

J2=92-2

Kl=J2-14

IVRL12=425%IMFLY (K1)+INFLV(J2)
TVRL=ZVRL1Z2

[F{KL.FQ.NDISC) ZVRL=7VRL=-425
TE{J2.EQ.NDISCIZVRL=ZYRL-1.0

K3=J2+14%

IFtYTRIG) 120,120,116

KSTRT=J2+14

KETND2=J2+30

JFIKSTRT,GT.NODSTP) GO T 120

TFIXKSTOP.GT NODSTDO) KSTCP=MNORSTP+]

CALL SNRTIL{INFLVZMAX 9 JMAX s ZMIN, JMIN,KSTRT,KSTOPLNDISC)

IMAX=7ZMAY +7VRL12
IMIN=ZMIN+7VRL12

76069

20/23/23

ARP 22540
Nar22553
~AE29550
0CC22570
0In22 587
01122590
00222690
COH22610
000z 2620
00022630
02027540
00722650
0N22660
NGN22570
nynz2607°
00022490
02022700
0202271
00022720
05022730
0N022743
00027759
00N 2760

CALL SORTHS (MAXSHR,,ZMAX,MINSHR,ZMIN,Kly J2,IJMAX, IJMIN, LVMAX, L VMIN)IOON227T

G2 T3 121

CALL SORTHS (MAXSHP,7VIR12 ,MINSHR,ZVRL K1 ¢+J2yK2,K3,LVMAX,LVMTN)

IF(J2.6T.JSTOP) GO TN 114
TANTINUE

ETMAL CHFCK OF MAXIMUM H NP HS MOMENT

JSTP =3
IF(JTRTIG.EQ.—1)JSTo=1

IF(ITRIGFQe-1)LMMAX(3) =L MMAX{2) +{LMMAXTZ2)-LMMAX{(1))%30/14

N 123 J1=1,3

Kl=LYMAX(1)+J1-2

K2=UMMAX(2)+J1-2

S12 =425%INFLM{KL1)+TNFLMIK2)

N0 123 32=1,J48TP

K3=LMMAX{3)+42-2

K4=TARS(K2-K3)

TF{K4.LT.14.0R, K4,67.30) G0 7O 123
IFLUTRIG.FQe—1) ZMAX=S12
TF{JTRIG.EQ.+1) 7ZMAX=S12+INFLM(K3)
UMM Y=-10000, '

CALL SPORTHS {(MAXMOM,ZMAX,DUMMY 3 ZMAX K1 K2y K34 K3y LMMAX, LMMTIN)

CONT INUF

FIMAL CHECK CF MINIMyUM H 0OR HS MOMENT

TE(ITRIG.EQe—1) LMMIN(3)={MMIN(2}+(LMMIN{2)-LMMIN({L1))%30/1%

N o12s Ji=1,3
Kl=LMMIN(1)+41-2
KZ=LMMIN{2)+J1-~2

S12 =25 INFLMIKII+INFLM{K2)
DN 125 J2=1,4STP
K3=LMMIN(3)+J2-2
K4=TABS{K2~-K3)

~-160-

eno227an
00022709
00022209
ooQ22°10
00022820
0002232¢
00N2284C
n302235¢
00022860
00022370
nGpG228830
0002239¢C
00022900
0Cn2291%
N0N2°920
00022930
noN22940
00022050
Q2022260
coN22970
nCe22280G
00022909
00023500
0CN23010
00023029
000230232
00023040
00023050
00023060
rON2337N
00023080
no0220n9n
nnn2310n
00023110
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21 ANALY Z DATE = 76069 20/23/23
[FIK4.LT.14,0R.K4.6GT.30) GO TO 125 00023129
IFLJTRIG.EQe=~1) ZMIN=S12 00023130
IF{JTRIG.EQe+1) ZMIN=SLZ2+INFLM(K3) 00023140
DUMMY=10700, 00023159
CALL SORTHS (DUMMY ZNMIN,MINMCM,ZMIN K1 K2y K34K3yLMMAX,LMMTN]) 00023160
CANT INUF 00023170

00023120

FINAL CHECK CN MAXIMUM H 0OR HS SHEAR poez2319¢0

00023200
IF{JTRIG.EQa=1) LVYMAX{2)=LVYMAX(2)+{LVMAX{2)}-LVMAXI{1})*3C/14 00023210
DN o127 Jl=1,3 non23229
K1=LVMAX{1)+J1-2 00023230
K2=LVMAX{2)+J1~2 00023240
Siz =« 25% INFLVIKL)+INFLVI(K2) 0000?3250
ng 127 J2=1,JSTP oCN23269
K3=LVYMAX{3)+42-2 00023270
K4=1A8<{K2-K3) oonz32an
1F(K4.LT.14.NDR.K4,GT.30) 6N TO 127 00223220
IF{JTRIG.EQ.-1) SMAX=S]12 oCn23300
IF(JTRTG.EQa+1l)  SMAX=S12+TNFLV(K3]) 00n23210
CALL SORTHS {(MAXSHR,SMAX,MINSHR,SMAX,K1,K2,K3,K3,LVMAX,{ VMIN) 00023320
CONT IMyE 00023330
IMSMAX=,25%INFLM{LYMAX{L) )+ INFLMILYMAX(2)) 000237240
IF(JTRIG.FQe~1) ZMSMAX=7ZMSMAX+INFLM{LVMAX(3)) noN221250

00023360

00N23370

FINAL CHECK ON H OR HS MINIMUM SHEAR 00023380

00023390
IF{JTRIG.FQ.=1) LVMIN{3)=LVMIN(2)+{LVMIN{2)~-LVMIN(L))*30/14 00023400
DO 227 J1=1,3 03023410
K1=LVMIN(1)+J1-2 00023420
K2=LVMIN( 2)+J1-2 00N23430
Ste = 25% INFLVIK LI+ INFLVIK2) 00023440
TFIK1.,FQNDISCISMIN =512 -.25 0G022459
IF{K2.EQ«NDISCISMIN =512 -1.0 00023460
DO 227 J42=1,JSTP 0on23479
K2=LVMIN{3)+J2-2 00023489
K4=TABS({K2-K3) 00022490
IF(K4.LT.14.0R.K4.CT.39) 63 Ta 227 N00723509
IF{JTRIG.EQe—1) SMIN=S12 00023510
IFIJTRIG,EQe+1) SMIN=S12+INFLVI(K3) §0023520
IF{JTRIG.EQe+ L. ANDJK3.FQ.NDIST) SMIN=SMTN-1.9D 02023530
CALL SORTHS{MAXSHR,SMIN, MI NSHR ,SMIN,K1,K2,K3,K3, LVMAX,LYMIN]) N0023540

00023550
CONT INUE 0C023560
IMSMIN=.25% INFLNVM{LVMIN(L)}+INFLM(LVMINI(2)) 0002351
IF{JTRIG,EQe—1) ZMSMIN=ZMSMIN+INFLM{LYMIN(3)) 00023580
CALL IMPACT (1,L,JPNT,JSPAN,RINP,N) 00Nn23590
MA XMOM=MA XMOM* SCLHHS*R IMP 00023600
IF(MINMOM 1L T.0) CALL IMPACT (2,LyJPNT,JSPAMN,PIMP,N) 00023610
IF{MINMCM,GT.0) CALL IMPACT (1,L,JPNT,JSPAN,RIMP,N) 201023620
MINMOM=MINMOM*SCLHHS*P IMD 00723630
CALL IMPACT (3,L,JPNT,JSPAN,RIMP,N) 00023640
MAXSHR=MAX SHR#*SC LHHS %R IMP N0N23650
MINSHR=M]I NSHR*SCLHHS*R IMP 03N 23660
IMSMAX=ZMSMAX*SCLHHS*RIMP 0C0D23A70
IMSMIN=ZMSMIN*SC LHHS*RIMP nG022689
LLMASP(JPNT,JSPAN) =MAXM(OM e0Q23699

-161-
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LEVEL

21 LNALYZ DATE = 76069

LLMASNIJIPNT, JSPAN) =MT MO

LLSASP({ JPNT,JSPAN) =MAX SHR
LLSASN( JPNY, JSPAN)=MINSHR
MSASP(IPNT , JSPAN) =ZMSMAX
MSASN(JOPNT,y JSPAN ) =ZMSMIN
TE(LLMASMIJIPNT,JSPAN) .GT o) LLNMASMUJPNT,JSPAN) =0
1E(LLMASD({JPNT,JSPAN) L T.0) LLMASP{JPNT, JSPAN)="

20723723

000”3709,
00023710
Co00 3720
nON23734
00023740
NADDRTSE

eonz2z2762

[t o o e vk e ok R R KRR SR ok e SR S8 SR R OR o R SRR ORI K R Kk ok k(000 237 T
ko oR A Y LT T RA TN ok sorstokor e ki sk ok ok ol otk ok ok kool ot ok ok R RO ok ke kO N2 3 TR N
£ e e ot sk o ok AR R R OR R KR R AR R KR K K HOR RO ROk R ok e SRR AR Sk R R AR R QTN 2T G0

r

Oy Ty

126

1

ey Y

131

132

134

1

138

e ER]

AXLES TRAIN LEFT TO RIGHT-MOMENTS

MAXSH2==10000.

MTAISHR =100006.

MINMCM=10000.

MA XMCM==-10000. _

IF{L"M({3),E0.92) GO ™ 172

L?X*QM(MFXTPM+1)=LEXT?M(WEXTPM)+MWHL(NWHEFL—l)

LEX’QV(MEX*RV+1)=L5XTRV(NEXT°V)+MNHL(NHHEEL—l)

NN 130 J1=1,NEXTRM

JSTRT=LEXTRM{ J1)

JSTC2=STO T+NWHL (NWHE=L-1)

IFCJSTOP.GTLLEXTRM(JL+1)) JSTAC=LEXTaM(JL+1)

DO 130 J2=JSTRT,JSTOP,?

IMAMA=TNE LM J2)%PWHERL (1)

n123 J2=2,NWHEFL

ITMOM=7MOM+ INFLM{ J2=-NWH L{ J3-1) ) *xPWHEEL (J3)

CALL SQRTAX
LMMAX, LMMIN)

AXLE TRAIN RIGHT TO LEFT-MOMENTS

DN 136 J1=1,NEXTRM

JI=NEXTRM+1-J1

JSTRT=LFXTRMUJJ)

JSTOP=JSTRT-NWHL {NWHEEL-1)

IF{JJ.ENal} GC TC 131

TF{JSTOP.LTLLEXTRM{JJI-1)) JSTAo=LEXTRM{JJ-1)

J2=JSTRT+2

J2=42-2

IMOM=TNFLM{J2)%PWHERL (1)

NN 134 J3=2,NWHEFL

TMAM =7 MOM+ TNFIMUJ2+NWHL (J3-1) ) *PWHEEL(J2)

CALL SORTAX (MAXMOM, ZMOM,MINMCM, ZMOM,J2, Lo NWHL, NWHEEL ,
LMMAX,LMMIN)

IF({J2.6GT.JSTOP) GO TO 132

CAMT INUE

AXLE TRAIN LEFT T RIGHT-SHFAR

DO 142 J1=1,NEXTRV

JSTR T={ EXTRV( J1)

JSTOP=JSTRT+NWHL (MAHEEL~1)

IF(JSTODP, GTLLEXTRV(JLI+1)) JSTOP=LEXTRV{J1+1)
PO 142 J2=J4STRT,JSTCP
ZVAX=TINFLV{J2)*PWHEEL( 1)

DN 138 J3=2,NWHEEL

~162-

(MAXMOM, ZMOM  MINMOM, 7MOM, 32, =1, NWHL 3 NWHESL,

NC 22330
0022310
00323829
apn2323D
000223840
onG23n="
con23260
AJr 22970
nar22Ren
PON23REN
02072260 n
0UN2391+w
020223929
DIH2372D
DIN23%¢4N
000229588
NTAPR0OA(
QCN2307H
Qnoz3oan
£232299¢
Q024000
002242190
0L0244,20
0024030
N0NZ2 4040
00024050
0n024760
ap24070
ong24na0
22024090
00024109
0”0 24119
Q124120
AQCNnz4130
NN 44N
nANN24157
00024160
00724174
NI062418%
00024100
00024200
00024219
JOQ2 4230
NLn2422 7
3024740
NID24258D
GON247260
NCR24270
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21 ANALYZ CATE = 76069 20723723
IVAX=IVAX+ INFLV( J2-NWHL (J3-1)) *PWHEEL( J3) 00024280
ZVIN=7VAX 0N024290
IF(J2.EQ.NDISC) ZVIN=7ZVIN-PWHEEL(1) 00024300
IF(J2.EQ.NDISC) GO 70O 142 00024310
NO 140 J3=2,NWHEEL 00024320
J4=J2-NWHL{J3-1) 00024330
IF{J4.NF.NDISC) GO TN 149 0n024340
ZVIN=ZVIN-PWHEEL (J3) 063N24350
GO TN 142 00024360
COMT INUE 030243270
CALL SDRTAX (MAXSHR ,ZVAX,MINSHP,ZVIN,J2,~1,NWHL , NWHEFL, 0N024280

1 LVMAX,LVMIN) n0N24390

00024400
AXLE TRAIN RIGHT TN LEFT-SHEAR 00024410

00024420
N0 152 J1=1,NEXTRV 00024430
JU=NEXTRY+1-J1 00024440
JSTRT=LEXTRV(JJ) 00024450
JSTOP=JSTRT-NWHL{NWHEEL-1) 00024460
TF(JJ.EQ. 1) GO TO 143 0102447C
IF{JSTOPLLTLLEXTRY (JJ=-1)) JSTOP=LEXTRV(JJ-1) 00024480
J2=JSTRT+2 00N24400
J2=42-2 000624500
ZVAX=INFLV{J21*PWHEEL{ 1) 00024519
DO 146 J3=2,NWHEFL 00024520
ZVAX=ZVAX+INELV{J2+NWHL(J3=1) ) *PWHEEL(J3) N002453C
IVIN=ZVAX 0n024540
TF{J2.FQ.NDISC) ZVIN=ZVIN-PWHEEL(1) 00024550
TF{J2.EQ.NDISC) GO TO 150 0002456N
DO 148 J3=2,NWHEEL c0N24570
Ja=J 2+ NWHL (J3-1) 09N2 4580
IF{J4.NELNDISC) 60 TO 148 00024590
ZVIN=ZVIN-PWHEEL {J3) 00024500
6N TN 150 02024617

CONTINUE 00N24620
CALL SORTAX {MAXSHR,ZVAX,MINSHR,ZVIN,J2,1,NWHL, NWHEEL, 00024630

1 LYMAX,LVMIN) 03024640
IF{J2.6T.JSTOP) GO TO 144 02024650
CONT INUE 00024660

00N24670
FINAL CHECK OF MAXTMUM AXLE TRAIN MOMENT 00024680
00024690
DO 156 Jl1=1,3,2 Oo0N24700
J2=41-2 ‘ 00024710
IMAX =0, Crp24720

NN 154 J3=1,NWHEEL 00024730
IMAX=7 MAX+ INFLM{LMMAX( J3)+.J2) *PUHEEL (J3) 00024740
KNIRT=-1 00024750
IFILMMAX{2)«GTLMMAX(1))KDIRT=1 DON24760
JA4=LMMAX{1)+J2 0UN24770
CALL SORTAX {MAXMOM,7ZMAX, MINMOM,ZMAX ,J4,KDIRT, NWHL  NWHEEL, CON2 4787

1 LMMAX,LMMIN) N3124790

00024800
FINAL CHECK OF MINIMUM AXLE TRAIN MOMENT 00024810
00024220

NO 160 J1=143,2 02024820
J2=31-2 0224340
ZMIN=0. -163- 00024850



p—t
»
[39)]

i ln

1463

159

YN

262

264
265

258

269

21 ANALYY DATFE = 76069
N0 152 J3=1,NWHEFL

ZMIN=7ZMIN+INFULMILMMINCJ2) +32)xPWHEREL (J3)

KN T==-1
TFULMMING2) GT LMMINCL))
J4=UMMIN(1)+J2

CaLt SNRATAX  (MAXMOM, 7 MIN,MINMOM, ZMT Ny J4 g KDIRT (NWHL yNWHEE L,
1 LMMAY ,LMMIN)

KOIRT=1

FIMAL CHFCK OF MAXTMUM AXLF® TRAIN SHFAR

nnolen
J2=11-2
IVAX=0,
NDC 162 J43=1,NWHEFL

TVYAX=ZVAX+INFLVILYMAX{ U3 ) +42) *PWHEFL { J3)

ISl LVMAX(2), ., GTeLVMAX{L)) KNIRT=]

Ja={LYMAX{1)+J2

caLt S2RTAX {MAXSH2 ,ZVAX yMINSHR,yZVAX,yJ4 +XDIPT ,NWHL ,NWHEFL,

J1=1+3,2

1 LVMAX,LVMIN)

IMSMAX=D,

N 169 Jl1=1,MWHEEL
IMSMAX=ZMSMAX+INFLMILYMAX(JL) ) *PWHESL{JL)
FIMAL CHFECK OF MINIMUM AXLE TRAIN SHEAF

N 268 J1=14+3,42

J2=31-2

LVI™M=n,

"0 262 JR3=1,NWHEEL

ZVIN=ZVINEINFLVILVMING J3)+J2)=PYHEFL (J3)

NN 264 J3=1,NWHEEL
IF(LVMINGYI3)+J2.NFLNDIST)

ZVIN=7VIN-PWHEEL {(J3)

GN TN 266

COMT TNUF

KNIR T=-—-

TF(LVMIN(2) GTLLYMIN{L})KDIRT=]

Ja=LVMINT1)+Jd2

CALL SORTAX{MAXSHR,ZVIN,MINSH? ,ZVIN, J& KDIRT , NWHL,NWHE=L , LYMAX,

GC YO 264

1LVMI M )

IZMSMIN=0,

no 262 J1=1,.NWHEEL
IMSMIN=ZMSMIN+INFUMILVMINCJL) ) *PWHEEL(J1)
LLMAXPLJPNT, JSPAN) =MAXMNM

LLMAXNL JPNT,JSPAN) =MINMDOM
LLSAXPUJIPNT, JSPAN) =MAXSHR
LLSAXN{JPNT, JSPAN) =MINSHR
MSAXP{JUPNT,,JSPAN) =ZMSMAX
MSAXN(JIPNT 9 JSPAN ) =ZMSMIN

23/23/23

00074369
CIC2 4377
QoN 24890
0n024800
00024007
N0 4 C
00024229
SL N2 40370
N2N24040
00024750
£RU24067
000z 4nTr
00024599
92024490
CON250(0
0002501C
NC025020
Qo259
00028140
nSNA 5 54
O0N25)¢7
00025070
NJ25583
non2 8300
0002517
00C2511n
00025120
00025139
00025147
39025150
0025160
NCN2517%5
0on25130
00025190
n3N2520¢
ooors21n
0002%229
03025233
0ne?2524"n
00025250
NON25269
00025270
00025280
nin25200
AR50 0
00025210
0025229
D0C25330
00025340
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Crmkkkdort | ANE L OADT NG % % oo sk oo ok s ok s ok ot sk ok e ok o ool sk oo s ek oo ol ok ek e Rk k% 00 N D 5260
(0 ke e e ok ok o e ke e o s sk e ol ek ok sk ok ook oK 3 Rk A K 3K ok 3 3 4o o R sl sk skl i ok el iR K KRR KRk KRR Q0N 2 53T 0

172

TE(LODKOD(1)«EQ.D.AND. LODKOD(2).EQ.D) GO TD 186
J1=NDISC/2

J2=31%2

IF(J2.5Q.NDISC) JSTRT=200

IF{J2.LT,NDISCY JSTRT=1G99

JSTOP=NADSTP+2

-164-

00025230
000252990
Q0C254045
20N2541%
Do025420
03725439
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21 ANALYZ NATFE = 76069

SELECT MAX.AND MINLEXTR2EMES OQF INSLM{T) AND INFLV(T)

IMAX1=0.

IMIME=(,

IMINZ2=0.

IVexX=a,

IVIN=n,

J2=73

NN 176 Jl=1,NEXTRM
O=INFLM{LEXTRM({J1))
IF(N.LELIMAXY) GO TO 174
IMAX]1=0

TF{N.GELIMINL)Y 6N 70 176
IMIN1=Q

J2=LEXTRM{JD)

CONMT INUE

IF{J2.EQ.0) GO 70 180
STORFE=INFILM{J2)
INFLM{J2)=10000.

N 178 Ji=1,NEXTRM
Q=INFLMILEXTRM(J1))

IF(0 .GFLZMIN2) GCQ TN 178
IMIN2=0

CONT IMUF

INELM(J2)=CTORE

DN 183 Jl1=1,NEXTRV
J2=LEXTRv{J])
Q=INFLV{J2)

IF{0 ,LE.ZVAXY GO TO 182
IVAX=0Q

IMSVYAX=INFLM(J2)
IF{NGFL.ZVINY GO TO 185
IVIN=Q

ZMSV IN=TINFLM(J2)
IFIJ2.NELNDISC) 6O T3 183
Q=IMFLVIJ2)~1,
IF{N.G6FL.ZVIN) GO ™0 183
IVIN=0Q

CONT INMYF

NUMERTICAL INTEGRATICN OF PQOSTITIVE AND NEGATIVE AREAS
INFLM{I) AND INFLV{Y) CURVES

IMSMAX=D,

IMSMIN=T,

MAXM(OM=0,

MINMOM=0.

SVAX=0.

SVTIN=D,

PO 184 J1=JSTRT,JSTOP,2
AM=INFLM{ J1L)+INFLM(J1+2)
AV=INFLVIJL)+INFLYV(J1+2)
TF{AM.LT,0.) MINMOM=MT NMCM+AM
TF(AM,G7,0e) MAXMCM=MAXMOM+AM
TF(AV.LT.0.) SVIN=SVIN+AY
IF{AV.GT.0.) SVAX=SVAX+AV
IFIAVLLT.0.) ZMSMIN=ZMSMIN+ AM

-165-

UNDEF

27/23/723

0002 5440
£0025450
000254690
0d0n25470
00025480
NCo2%494
00025500
00025510
000255290
0on2s5530
00025540
08025550
QLN25560
00025570
00025580
no025590
00025600
00025610
ocnz2sé20
G022563C
A0 5649
adN255650
20C25660
00N2567N
D0N? 5680
00025690
£3025700
00025719
02625720
0C02573¢
0025740
GCo2e780
can25769
00025770
nG2257893
genz2s5790
000258390
00525819
ponz2s5a2n
00025830
00025340
0002 =850
009025860
00025270
00025880
00025290
00025900
0C02591n
000725920
NoC~ 5929
00C 25940
00025°50
00025240
00C25¢<70
oon25980
NEN2 58
2002600
00026010




LEVEL 21 ANALYZ DATFE = 76269 23/23/23

TE(AV.CT.0.) ZMSMAX=7MSMAX+AY , 00326020
134 COMTINUES Lo26039
AV=TNFLVINDISC)+INSLV{NDISC-1) D2N2E04
IF(AV.GT.0.) SVAX=SYAY-AY 00724059
TF(AV.GT.0.) SVINSSVIN=-4&Y GRS
SVIN=SVIN-1. COOR26727)
AREAM=MAXMOM+MINMCM 00076089
AREAV=SYAX+SVIN NIN2609T
TFUJPNT.EQ.Le ANPLJSPANLZD, 1) AREAV=AREAV+1.0 NIN26100

CALL IMPACT (1,L+JONT, JSPAN,RTNP ,N) 00926119
MAXMOM=*A X MOMKSC LLNEXRT MO+ ZMAX1%SCLC CM%P (4P GOC26127%
TF(MINUOM.LT.0) CALL TMPACT (2,L,JPNT,JSPAN,RIMP,N) Crere1zn
TE(MINMOM . GTL0) CALL IMPACT (L1, ,JPNT,JSPAN, RTMD,N) ANN 26 140
MINMCM=MTNMOMASCLLNF*R [P+ (ZMINLI+ZMIN2)*SCLCOM%R IMD AIN2A150

CALL IMPACT (3,LyJONTyJSPAN,RTMI,N) 00026150
MAXSHR =SVAX®SCLLNE*RIMP4+ZYAXESCLCAVXRTIMP 02025179
MINQHR =SV IN*SC LLNE*RTMP+ 7V T N.SCLCOVER IMO 20076182
ZMSMAX=7M SMAX *SCLUNE AR T VD+ZMSY AX*SCL COVAR IMD 00024103
ZMSATN=ZMSMIN®SCLLNT*RIMD+ ZMSY TN*SCL COVERIMP 00025200
IF{LLMASP{JPNT, JSPAN) . GE.MAXMIN) 10 Tn 350 0026219
LLMASP(JPNT, JSPAN) =MAXMOM OND26220

350 IF [LUMASN(JPNT,JSPAN) LELMINMOM) GP TO 352 Co0n262380
LLMASN(JPNT, JSPAN) =MI NMOM NO02624%

352 1€ {LLSASP{JPNT,JSOAN) .G5.MAXSHR) 60 T1 354 0CN26250
MSASP(JPNT, JSPAN ) =7MSMAX 00026260
LLSASP(JPNT,JSPAN) =MAXGHP 00926279

354 IF (LLSASN(JPNT,JSPAN) (LF,MINSHR) GO T 356 02026297
LLSASN{ JPNT, JSPAN) =MINSHR 00125200
MSASN{ JPNT , JSPAN) =7MSMIN 02026300

356 COMTINUE 0026710

C 00226220
C 0CN26339
c COMPUTE MOMENT AT OOINT OF MAX. AND MIN. SHEAR 00024340
s 00026359

% sk ek soode b e e ok o obe ofe ok ok sk ook e ool koo o sk ok ok b K ik 2 ok ok vk ok 3i6KROKOR 0K S e ok e ok s loRSIOR OR ROk R R R R DD D 25 34D

20
CHgxtetkxJNIEOPMLY DISTRIBUTED DEAD LOAD LOAD ON CONTTINOUS BFAM #&kakxx%0002632790
(ke o R kR K ok R s oK ok ok oKk o R ok sk e Kot kokok ok K R Rk e i o sk o ook ko kol kiR kR E X N0 02 62 30

r NpN2 67200
186 IF{LMDKOD{4).E5Q.C) G0 TO 192 00026400
IF(LONKOD{1}.5Q. 1. OR, LODKON(2).FN.1) GN T3 190 000256410
ARFAM=N, DND2AH25
AREAV=0 . 0002&430
J1=NDI&C/2 0002 6449
J2=J41%2 00N2H4RD
TFIJ2.FQ.NNTISCY) JSTRT=200 13076460
IF(J2.LT,NDISC) JSTRT=199 a0N26470
JSTNP=NODNS TP+ 2 060264805

DO 188 J1=JSTRT,JSTNP,2 NN 6490
ARFAM=ARFAM+INFLM{JLI)I+INFLM{JLl+2) 00026500

188 APEAV=AREAV+INFLY(JLY+INFLV(J1+2) 00026510
AREAV=APEAV-1,0 30826520
TF{JPNT.EQel.ANN e JSPANGEQe1l) ARFAV=AREAV+1.D DOV2553D

190 MAXMCM=AREAM 0002654D
MAXSHR =AP EAV NOC2 6550
NLMUNF { JPNT , JSPAN) =MAX MOM 0032 /560
DLRUNF (JONT, JSPAN) =MAXSHR INA?ASTO

192 CONTINUF 53026590
1009 CNNTINUE 00026590
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|

|

1 DETYRM : ’ 00926600
i END QON2661L0
|

(o

s
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[

L

OO oD

FVEL

102
110

112

1

21 S§7RT X

QYRR GITINE SARTAX
LMAX, LMTN)
DEAL %4 MAXEFT,MINEFT

DIMENSTICN NWHL{14),LMAX{LS)Y L AIN(1S)

Cnme AR

Im

TE{ZMAXJLEMAXEFTY GN TN 110
MAXFFT=72MAX

LMAX(1)Y=J1

NN 172 J2=24JW
LMAX{J2)=J1+KDIRTxNWHL( J2-1)
TE{ZMIN,CEL.MINEFT) RETURN
MIMEFT=7MINM

EMIN(L)=J1

DN 112 J2=2,4JW
LMIN{J2)=J1+KNIR TRNWHL{J2~1)
RE TURN

FND
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DATE

MOMENT AT CUROENT POINT T3 PREVIOUS

MAX.

76069

[MAXEFT , ZMAX, MINCFTyZMT Ny J 1 yKNTE T NWHL, J W,

AND MIN,

27/ 23723

03026620
Q2026627
DIAC 268640
DON26450D
A0N2666)
Q0026679
00026689
007265699
00026700
00026710
ADN24720
00026730
00026740
726757
NYN2674)
00026770
NIN26789
0ng26799
00026209
nCo2691 0
NCE"26220

&

y ¥




6 LEV-L 21 SORTTL DATE = 76069 20/23/23
N SUBP AT TME SORTYL(ZYNE ,ZMAX y JMAX ,ZMIN, JMIN,KSTRT ,KSTOD, JJ) 00026930
DIMFENSTNN ZINF(BCO) NON26R40
7TMTMN=10000. D002 6850
. IMAX ==10000. 00026860
) DN 12 J2=KSTRT,KSTODP,2 OCI2ERTH
Z2=71NF{J2) 00026889
IF(Z JLEL,ZMAX) GO T 10 00026890
IMAX =7 00026900
JMAX =J2 20026910
10 TF{7.GELZMIN) GO TO 12 00026929
IMIN=7 N0N2 6930
JMIN=g? 00026940
12 CONT I NUE 00026950
IF(JJ.FQ.0) RETURM 0CN26960
IF{KSTR T LELJJ.AND.KSTOP.GELJJ) GO 7O 14 00026970
DETYRN 000269890
14 7=ZINF[JJ)-1.0 00026990
IF{7 .GE.ZMIN) PETURN 00027C00
IMIN=7 00027010
JMIN=JY 00027020
RFE TYRN 00027539
2 FND 0027040
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G LEVEL 21 MATHN DATF = 7669 20/ 23773

C NON27T5g
r 00227040
QUYRP QUTINF SORTHS [MAXEFT, IMAX,MINCET yZMIN LU 1,32, J3MAX, J3MIN, 00027077
1 LMAXLLMTIN) 00027C3)
DEAL %4 MAXFFT  MINEFT 00027097
NIMFNSYEN LMAX(15) ,LMINITLS) NOJ27L00 -
C oON27110
r COMBARE MAMENT AT CURDBENT POINT FROM H-LOADING NR MAX, AND MIN, nonn712%
C MAMEMT AT CUPRENT PNINT FROM HS-LOADING TO PREVIOUS sTols Il N
C MAY JAND JMINJVALUES 00027149
c D0N2TVES
160, TF(7MAXLLELMAXEFT) GO 0 110 02027140
MAXFEET=72MAX 000271790
LMAY{1)=31 nNoN>7137
LMAX{2)=J2 NCIa71en
LMAX(3)=J3MAX 200272Q°
110 IF(7MINJGF,MINEFT) RETURN 0o~
MINFFT=ZMIN Noc27223
LMTN{1)=J1 00N"7239
LMIN{2)=y2 00127240
LMIN(2)=J3MIN 00927250
PETUDN 00C272&)
NN

oCn27273
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G LEVFL 21 REACTN DATE = 76069 20723723

. SUPSNLTINE REACTN(L,SL) 00027230
REAL*4 TNFLM, INFLY,L 00027290
COMMON/NUMP /A1 0,10) 3 ALPHA{10,10) ,INFLM{1400),INFLV{140M), 07027200

. IREACT{10,1000) yLMMIN({15) ,LMMAX{15),LVMAX{153,LVMIN(L5),LFXTRM{30),00027310

2LEXTPV(20),NODNSN(11,19) 0C027329
COMMAN/BLK 1/ NPNTS,JPNT,JSPAN,N CN273230
DIMENSINAN L{10),5L(10) 00027340

C THIS SURROUTINE COMPUTES INFLUFNCE L INF NRDINATES ene 00027350
o REACTION FORCES 0702736N
C 00027379
NM1=N-1 KIN27280

C 0072726¢C
r CrMPUTE ALPHA COEFFICIENTS 90027409
C NDN27410
DN 24 K=1,N 00027420

DN 24 J=1,N 00027430
SLKM1=0. CoN2744D
SLJUM1=0. 00027450
TF(X.6GT41) SLKM1=SL(K-1) 0002 7440
TF(J,.GT.1) SLIMI=SL(J-1) N0027470

24 ALPHA(K,JY={SLINI**3-SLKM]I*%3) /3, -(SLJML+SLKML )% {SL {N)*%2~S{LKM1%x%200027490

2. ¥)/2.+SLIMLIHSLKMI%{SLIN)=SLKML) +L {ND ¥ {SL(N)-SLJUMII*{SL IN)=-SLKM]) 00027490
r : 00027502
o COMPUTE COEFFICIENT MATRIX A NCN27510

v C 00027527
DO 26 K=1,NM1 - 23027539
SLKM1=9, NN T7TE4D
IF(KaGTWl) SLKML=SL{K-1) ’ 000275590
NN 26 J=1,K 00027560
SLJM1=0. ACN27570
IF(J.GT.1) SLIMLI=SL(J-1) N00D27530
ALKy J)=(SLIN)=SLKMLY*{SLIN)=SLIMLY®ALPHA(NSN)/LIN)®%X2-(SL{N)- AL027590

HSLKML1) 2ALPHA(N,J) ZL{N)=(SLIN)=SLJIML) *ALPHA{N,K)I/L {N) 00027600

A{K, J)=ALK,JI+ALPHA(K, J) 00027610

26 A{J,K)=ALK,J) nNoN27620

c : NNN276320
. C FORM RIGHT HAND SIDE VECTORS 00927640
c 00N2765N0
NONT §=9 00027660

7=0. 0N027670

v DO 40 J=1,20000 CON27680
NPNTS=NPNTS+1 A 00027690
NnO 22 K=1,NM1 : 0nN27700
SLKM1=0. 00027710
IF(K.GTo1) SLKM1=SLI{X-1) : con2772n
IF(7 JLF.SLKML) T=StLKMI 00027730
[F(7.CT.SLKMLY T=7 cO0 7740
TF(Z «LESLINML)) N=SLINML) 0602775)
TF{7 .GT.SL{NM1)) Q=12 0C02 7769

32 REACT(K,J)=S{SULIN)**x3-T*%3) /3, - (7+SLKMLI* (SLINYR*2=T%%2) /2, + 00027770

® ZxSLKMIX{SLIN)=T)={SLIN)=Z)x(ALPHA(N,K)={SL(N)-SLKML)*ALPHA(N,N) CGNN27780
*/LIN)YI/LUIN)=CUSLIN)=SLKML) *{ (SLAN) *x*3-Q%%3) /3, —{Z+SL{NML) )% {SL(NI*%000277920

. ¥ 2-Q%%2) /2, +ZRSLINML) *(SLAN)=-Q))/L(N) 00N27800
2=7+1. 0rP327810

IF(Z .GT.SLINYY GO 0 42 00027820

2 40 CONTINUE 00nN27830
42 CANTINYF _ 00227840
CALL MATINV{A,NM1,PFACT,NPNTS,DET,12,1000C) 00n27850
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2= N3N 784D
ND 55 J=1,NPNTS con27870
SymMl =12, 2072 7F30
suUM=1. r2027E9N
N0 52 K=1,NM1 00027299
SLKM1=D. 2302701
IF(K.GT.1) SLKMLI=StL{K-1) ngn27e2A

52 SUM=SUM4RPFACT (K, JI*{SLIN) =SLKMD) 01027232
REACTIN,J)Y=(SLIN)=Z-SUM) 7/L{N) NJN27945

55 7=7+1. 73027955
PETURN N LPR
END

Q39027070

&

5.
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OO
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14

16

N
[\

32
34
36

INFLNT

Sues T INME INFLNE(L,SL)
RTAL=4 INFLM, INFLV,L

DATFE

= 76069

COvMMON/DUMP /A(10,510),ALPHA(LD,10), INFLM{1400), INFLV(140C),

COMASN/BLK 1/ NPNTS,JPNT s JSPANGN
DIM=NSION L(10),SL(10)
NIDNYES=NODDSN{JPNT, JSPAN)
J2=NCDNES-200

7=EL0ATLY2)

N1 22 J1=1,NPNTS

SOMPUTE INFLMOUL)

ZM=CFACT(L,J1)%7

TF{JSPANLEQ.1) 60 TN 12

nC1e J2=2,JS PAYN

ZM=7 MR FACT(J2,J1)%(7-SL(J2-1))
J2=41-1

XAEM=7-FLIAT(J3)

TE(XARM,LEL.N.3 nO 70 14

7M=7 ¥=XARM

FOMOUTE TNFLVI(JL)

SUM CAONTRIBUTIINS FP0C4 REACTI NS
XvV=_0,

N0 16 J2=1,JSPAN
XV=XV+REACT{J2,J1)

ADN FANTRIBUTICN FRAM UNIT LOAD

JNIME= 004+ ]
TF{JMODE L LT JNCDNES)
INFLM(J1+199) = ZM
IMELV{199+J1)=XV

Xy=XV-i.

SET INELM(TY) AND INFLVI(I)
PR30 J3=1,N
JLFT=NGDNSN(1,J3)
INFLM{JLET)=0.
TNFLVUJLFT)=0,
JRGT=NNDDSN{11,N)
INFLM{JRPGT)=0,
TNFLV{JRGT ) =0,

TRIJDPNT ,EQLLY TNFLVIMODDSN(L,JSPANY ) =1,

IF{JPNT . EQ.11)

GN " 36
N0 34 J2=1,NPNTS
INFLM(199+J3)=09.
CONT TNIE

SET TINFLVLT)

SUPPORT AND TN RIGHT 9F LAST SUPPART

-173-

ITNFLVINCDDSNI11,J57AN) ) =0.
[F(IFNT.FQel1.AND. JSPANLEOCN) GO TO 32

AND INFLM(I) TO 7=09 QR ALL

IRFACT(10,1000),LMMINTILS) , L MMAX(15),LVMAX{15),LVMIN(15),LEXTRM(30),
2LEXTRVI3N) LNODDSNILYL,1D)

VALUES TN ZEROQ OVER SUPPNRTC

NODES TQ LFFYT nF FIPST

20/23/723

NGO 27289
CCR2799)
Ga2’rccn
009028919
NXI2RI20
NON2 RN
00023040
nCIPRY50
NIN2LEN
003728070
100328280
onu2RCAD
0002810D
Ccon23119
203221290
00022139
agn2al14an
0002818)
000728149
ANC2]1TD
00028180
npr2a1on
ACN22200
rGI22217
nart2322¢
0302872292
QBn287240
N002225nN
Q0023247
nON2Q/274
oan28220
QnrG23290
Qeo28300
¢0N22310
00023329
IN228730
DN 40
50
Cea2snen
Co 292370
0022339
007223 G0
Q00224010
D0D2941)
Con2rL23
NAN" LN
30322440
23028450
OUNDPRLET
no3?34670
000234389
QCr 234N
00uU23500
2nNZen1y
B I0NR IR ICRrA o
oun2az2p
GCY28547
NCGAP2550

AnN2 07




G

LEVEL

~

21

N 7 1=1,199
IMZLA(T)=0.
INFLVI(T) =9,
J=NPNTS+200
K=J+200
N3 T=,K
INFEM{T)Y=0,
INFLY{I)=0,
J=NDNTS+199
RETURN

END

20/23723

0091225¢)
NCR23570
00023530
31023597
NCO-ehGN
N00225610
00N2362"
000298620
000290660
328450
00028667
00078670

Vo,

¥
FY




300

400

IMPACT DATE = 78069

SUBEAUT INE TMPACT (TTEST, Ly JPNT,JSPAN,RIMP,N)
PEAL L{10)

G50 70 {100,200,307),1T7EST

PL=L (JS2AN)

70 TN 4CO ‘

IF(JUSPAN.EQLL)Y RL=(L{L)+L(2))/2,
IFLICSPANGEQ.L) GO TO 40)

TE(JISPANLEQ.N) PL={L{NY+LIN~-1))/2,
IF{JSPANLEQ.N) GC T2 400

TELIPNTATL6) RL=(LUISPAN)+L{JSPAN+L) )/ 2,
IFUUENTLLEL6) RL =(L{ISPAN)+L{JSPAN-1))/ 2.

GO T 409

IFCIPNT . GT.8) RL=(UPMT-1 )k (JSPAMN)*,]
ITF{JONTLELH) RLU=LCJSPAN) —{JPNT-1)* { JSPANI*, ]
RI=AMTNI(,30,50./(RL+125.))

RIMEe=1,+07

QF THRN

= N]al

20/23/23

Nar2eAsY
Or 28600
00323700
CLo28710
ST ELE T
00028729
noND e 740
arn2a7sn
00022750
COn28775
nCI28Tan
20223790
B LEEE T
0023810
00072RS20
5Ln2ea20
NEC 20340
Df‘(";f?,"ﬁ"







