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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 !-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 !-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 11 axle train 11 of up to 15 axles of arbitrary weight and spacing 

and by a uniform distributed load 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 continuous 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. 
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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 !-shaped 

beams. 

This program is being used by the State Department of Highways and 

Public Transportation and its continued use is recommended. 
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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 

permtts 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: 

(i) 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 !-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 
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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 instructions for the use 

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

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. 
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.- II. 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 

11 standard beam11
, is intended to minimize data input, and is therefore 

limited to a number of standard conditions defined below. The 11 non-

standard beam11 input option is more lengthy 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 THO or AASHTO 
shapes listed in Table 1, 

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

(iii) 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 

-3-
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' ' 

Beam D B W A C E G H F Q 0 P 
Type (in. ) ( in . ) ( in . ) (in. ) ( in. ) (in . ) ( i n . ) ( i n. ) ( in . ) ( in . ) (in . ) . ( in . ) 

A 28.0 16.0 6.0 12.0 5.0 

B 34.0 18.0 6.5 12.0 6.0 

c 40.0 22.0 7.0 14.0 7.0 

48 48.0 14.0 6.0 14.0 7.0 

54 54.0 16.0 6.0 16.0 8.0 

5M 54.0 22.0 12.0 22.0 8.0 

60 60.0 18.0 7.0 18.0 9.0 

66 66.0 20.0 7.0 20.0 10.0 

72 72.0 22.0 7.0 22.0 11.0 

IV 54.0 26.0 8.0 20.0 8.0 

v 63.0 28.0 8.0 42.0 8.0 

VI 72.0 28.0 8.0 42.0 8.0 

Beam Types A through 72 - THO standard beams 

Beam Types IV, V, VI, - AASHTO standard beams 

5.0 3.0 4.0 

5.75 2.75 5.5 

7.5 3.5 6.0 

4.0 4.0 3.5 

5.0 5.0 4.0 

5.0 5.0 4.0 

5.5 5.5 4.5 

6.5 6.5 5.0 

7.5 7.5 5.5 

9.0 6.0 8.0 

10.0 3.0 5.0 

10.0 3.0 5.0 

TABLE 1. DIMENSIONS OF STANDARD BEAMS 
,, 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

J: 

~ t ~~ 

0 

IL. 

LI.Jt =--' 
(.) 

I J - _1_3 

0 
0 

0 
0 

0 

0 

0 

0 
0 

0 
4.0 
4.0 

0 
0 
0 

0 
0 

0 

0 

0 

0 
0 

4.0 

4.0 

' , 



.-

Diaphragm Weight (kips) = c1 (S - c2) W 

where S =beam spacing in ft., 
(k/ft3), and W = unit weight of beam concrete 

Beam 
c1 c2 Type 

-. 
A 1 .0000 .6516 

B 1 . 2221 .6850 ... 
c 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 

v 2.5001 1.1277 

VI 2.9445 .9575 

TABLE 2. COMPUTATION OF STANDARD 
DIAPHRAGM WEIGHTS 
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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 line of the 

form constitutes the load and span card. The first column of this card 
--'--'--'~ -'-"-.~.;.;.. ------

must contain the letter ''L 11
• 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 in.), 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 

delete consideration of creep and shrinkage forces during design by leaving 

this column blank. Columns 43 through 45 allow the user to specify the 

lateral distribution factor to be applied 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 list of output information is desired, a 11 111 must be entered in 

this column (see Section 2.6). 

-6-
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I 
........ 
I 

. 
' 

TEXAS HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

·' 

CONTINUOUS PRESTRESSED CONCRETE 

BEAM DESIGN PROGRAM 
(STANDARD BEAM) 

lojdslr!RidciTI [I] 
10 II 26 14 

I ~I [ I I I I I I I I I ll lciOiulNIT[Y] IH)tiGIH]wiAiv[JN!oiJ [JJITill 
48 54 

IC]OJNJT]R]O[LJ JNIOD ITUI 0 I ll ~ [ITJ [S]u JBTMlt fiTijE ID[[SJv J CIIIITTITD 
13 19 26 28 45 54 

lol E Is lciRFff["T"[1]0JNI ffimuiTII 0 I [JJITr I rr1· ITIIII 111111 11111111 
13 

Uniform 
Load on 

AASHTO Composite 
L. L. Section (k/ft.) 

GENERAL INFORMATION 

Ll L2 L3 

54 

SPAN LENGTH 
L4 L5 L6 

(ft.) 

L7 

[9 [I]-[0 II I II I I I II I II II I I I II I I I I I I I I I I I I I I I II I I I 
1 5 6 8 9 II 14 

Girder 
Beam 

I D Type 

5 9 13 14 

Beam 
Spacing 

(ft.) 

22 

18 21 

25 28 

Slab 
Thickness 

(in.) 

25 28 

31 34 

Minimum 
28 Day 
Beam 
StrJ!Mth 
~ 

32 35 

37 40 43 46 49 52 55 58 

AASHTO Number of 
L.L. Interior Diaphragms 

Distribution Span i 1 
Enter 1 If Creep a Shrinkage 
Moments To Be Considered 

Factor i= 1 2 3 4 5 6 7 a 9 10 
......., r--r---r-1 

39 43 45 55 64 

FIGURE I. STANDARD INPUT FORM 

61 

La Lg 

' ' 

Ill I I Ill I I 
64 67 70 73 

.--lEnter 1 For 
t !Extended Output 

E 
t 

5 
68 

L!O 

I II I I 
76 79 



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 loading is to be 

used, a 11 111 should be entered in column 17, and the 6th and 7th lines of 

Part 1 of the form which describes the vehicle must be included in the 

data set. If a partial slab continuity pour is to be utilized, enter a 11 111 

in column 19, and complete the lst line of Part 2 of the input form which 

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

11 L11 must be entered in column 1 of the load and span card. 

-8-
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PART I of2 

•, 

TEXAS HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

J 

CONTINUOUS PRESTRESSED CONCRETE 

BEAM DESIGN PROGRAM 
(NON- STANDARD BEAM) 

lol dslriRI dclrl OJ I I I I I I I I I I I ID Jc!oJuiN]Tlvl 
<::6 

HIIGIHiwiAivl INiol.l II I l I IIJ 
4a 

10 II 14 

111111 Ill II 
45 54 

lcJoiNiriRioiLI INioJ. I I_ I I II J II 
13 19 

0iliJ OIJ 
26 28 

lslulsl~~ lrlriE lol lsJvJ 

joiEislciRIII Hrh loiN] 111111 1111111 II II 111111 I II Ill II IIIII I II Ill l 
13 GENERAL INFORMATION 54 

Uniform 
Load on 

AASHTO Composite 

Axle Train 
Enter 1 For D. L. 

I L2 L3 

S P A N L E N G T H S (ft.) 

L4 Ls L6 L7 La 

' ' 

L9 L1o 

L.L. Section (k/ft) 

OJ-OJ IIIII 
rEnter 1 For 

rrn Portia I Continuity 

0 II I I Ill I I Ill II I I I Ill I I I I I I I II I ± I l I I ~ I I II I I l II I I 
73 76 79 

rg 

I 
\.0 
I 

1 5 6 8 9 II 14 17 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 

Girder 
ID 

II II r l 
5 9 

Beam 
Type 

OJ 
13 14 

Beam 
SJlCICing 

(ft.) 

I I I I 
18 

Slab 
Thickness 

(in.) 

I I I I I I 
21 25 28 

Minimum 
28 Day 
Beam 
St~en?{h 

kSI 

l Ill I 
32 35 

r
Enter 1 If Creep Q Shrinkage 

Moments To Be Considered 

AASHTO Axle 
L.L. Train 

Distribution Distribution 
Factor Factor 

0 
39 

ITJJ 
43 45 

[ilJ 
49 51 

A X L E T R A I N 

Number of 
Interior Diaphragms 

Span I 

i= I 2 3 4 5 6 7 8 9 10 

I II Ill I I I ll 
b4 55 

• 

~ ffi3 HE ffi3 ffil ffB ffil Ern 833 ffiHffi ffiHffi 8B Effi 
9 II I '3' 1!5 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 
i=2 1=3 i=4 1=5 i=6 i=7 i=8 j:9 1=10 j:ll 1=12 i=13 1=14 1=15 

FIGURE 2. NON-STANDARD INPUT FORM 

r Enter 1 for 
Extended Output 

Diaphravm Wt. (Kips) 

0 II+ II 
68 72 75 

Axle Load (Kips) 

Dist. From Axle 1 To Axle i (ft.) 
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PART 2 of 2 PARTIAL CONTINUITY FOR D.L. 

b7 a8 bg bs bs a7 b4 as b3 as b2 a4 br a3 a2 a, 
rnrn 
5455 5758 ·m rn rn rn 

5 6 8 9 12 13' 15 16 
rn rn rn rn 
19 20 22 23 26 27 29 30 

DJOJ 
33 34 36 37 

rn rn rn rn 
4041 43 44 47 48 50 51 

a9 b9 bro 0 10 

rn rn rn rn 
61 62 64 GS 68 69 71 72 

If Modified Standard Beam 

Q (in) G (in) H (In) E (In) C (in) A (In) 0( in) 

Grid 

1 
Number Web

1 
Spacing 

Strands (in) 

P( in) rEnter Standard Beam I D 

O(in) B(in) W(in) 

[l] I I II I I I II I I I I I I I I II I I I I I I I II I I I I I I I I I I I I I I II I I I I I I I I l I I I I I I I 
F (In) 
~ 0 rJTII 

5 6 8 II 13 16 18 21 23 26 28 31 33 36 38 41 43 46 48 51 53 56 58 61 63 66 69 

Strand 
Area 

I J 
5 

. 
I 

(In) 

I I I I 
8 

Strand Unit Weight 
Ultimate Beam Cone .. 
Strength 

(kip/tt3> ( k si) 

I I I I II I I I 
II 14 17 20 

Unit Weight 28 Day {"'I'" Slab Cane. Strength Equal End 

(kipttt 3 ) 
Slab Eccentricties 
(ksi) 

II I I I I I I I I 

J: 

~o! ~ 
0 

23 26 29 32 35 

IJ._ 

UJ 

u 

FIGURE 2. (CONTINUED) 

.' ,' 
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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 11 NS 11 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 each 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 11 111
) - 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 

card contains 11 111
) - The coefficients a; and b; on line 1 of Part 2 of the 

form denote the fraction of span length L; covered by the slab continuity 

pour. a; pertains to the left 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 l/4 of each span on 

either side of the interior support, a1 = .00 (or left blank), b1 = .25, 

a2 = .25, and b2 = .00 (or blank). If the continuity pour were to extend 

10ft. on either side of the interior support, a1 = .00, b1 = .17, a2 = .13, 

b2 = .00. 

-11-



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 11 NS 11
• 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 11 NS 11 or leave blank. For a modified 

standard beam, only those dimensions which differ from those shown in 

Table l need be entered. For example, if a type C beam were to be widened 

by spreading the forms in order to gain an additional web strand, 11 C11 

would be entered in column 6, and the new flange and web 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, these 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 through 26), and 28 day slab concrete strength (columns 29 through 32). 

If the ectentrlici~ies·of;the strands at each end of the beam must be equal, 

enter. ··.1~.1/inf/}ymn :5. · If any field is left blank, the standard values 

1 i sted' ·in~ .·S·e~ti~r/.?/1 are assumed. If standard values are to be used for 

-12-
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--- --------------------

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

11 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 live 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 calculations, a load factor of 

1 ; 30 [D. L. + ~ ( L. L . + I)] ( 1 ) 

is 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, (iii) 

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 

117ft., 134ft.~ and 105ft. The designer wishes to utilize a partial 

continuity pour of 1/lOth of each span (see Fig. 6). A single diaphragm 

located 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 lbs. 

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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U1 
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f •, 

TEXAS HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

, 

CONTINUOUS PRESTRESSED CONCRETE 

BEAM DESIGN PROGRAM 
(STANDARD BEAM) 

lolrlsiTIRirlciTI ~ I I I I I I 1· illRJMIIII~ lclo]UlNh[Y] fHEJGJHJWfAJYThloO I I ~I 1~51 
10 II 14 26 48 54 

ICJo]NjT[R]oJLJ ]N@I] 14JN-12[1RJ ~a [SJl.l fBlMF-fiJTIElD[JBJv] g.urn1 I I I Jill 
13 19 26 28 45 . 54 

JoiEis lcJR]rJPJl-J 1 [OJNI rEimlHEDJ!fRIOIB1IEf{]NII-I [}[l ITTiill I I I I I I I I I I I I I 
13 GENERAL IN FORMATION 54 

Uniform 
AASHTO Load on 

L. L. Composite 

SPAN LENGTH 

Ll L2 L3 L4 L5 L6 

(ft.) 

L7 [9 liiJtil fiiTftl Section (k/ft.) 

lnQJ-WUI I I II I ll~m I I14D I I I I I I I I I I I Ill I I I I I I I II Ill 
1 5 6 8 9 II 14 22 

Girder Beam Beam 

ID Type Spacing 
(ft.) 

II ~ ~ 
5 9 13 14 18 21 

25 28 

Slab 
Thickness 

(in.) 

Fl 
25 28 

31 34 

Minimum 
28 Day 
Beam 

~tr~~rh 

32 35 

37 40 43 46 49 52 55 58 

AASHTO Number of 
L.L. Interior Diaphragms 

Distribution Spon i 1 
Enter 1 If Creep a Shrinkage 
Moments To Be Considered 

Factor i= 1 2 3 4 5 6 7 8 9 10 
_,--,-, 111:&1 I I I I I I I 

li 

39 43 45 55 64 

FIGURE 3. INPUT FORM FOR EXAt~PLE PROBLEM 

61 

--1 

'. 

La L9 L!O 

Ill~ I I II I I I I Ill 
64 67 70 73 76 79 

...--lEnter 1 For 
t !Extended Output 

68 



***<IPTf)r,r-

"'!T';TP{\T 14 
\r"J~iTDnt 1\lr]. 1+76-21'1 
~~<;IPTPT!~N r-y~~plr-

YS ~vM~r-To•rAL - nNLY 

Tot.v rc:: rnt'''Tv H T~HI'I \Y ~r. !~ ~c:; 

T D I= 6 7 ') <; lJ Rl.l T T T r: f"1 f1 V Hl J 
PDil1LF'·' •tn. 1 
l'JFilQ'-11\TTf"'N Nl l/2 'lr- f'Pf[1\.1= ll!JTr>IJT>to** 

**~········~······ 
"'"r-~'1 r.n. "'!C::i\1 t• 
****************** 

***********************************************"'**************************~········~·····~················~·········*············ 
~tAlA TVPI= = ~ ~10. Wfn <;TI"',O.'J[)C:: = ? (DFI=P !1\jn C::HI)TNK~r.c I=OP(I=C:: l·'l~•c::rnc:or.n = ~J') 

13fA1.4 SPACI'JG =lO.OO(FT) 1\ASf-Hil L.L =1-i'i-2" Df.DTfq "·'·· :-r"1NTT"II!TV = ''" 
SLAB THf((NI=S<; = 8o75(l"JI t.L. f1T$T =,l.ot IIXLF TPf>"l nrc:r. q:Tr"1D =1.1" 
?~DAY <;T.(<;LABI = 1.6"HKST) ac:~M PJI=DTih = 4~177.(!" .. 1**41 'IN!F. LOti"~ 'J'l ~n"TT'IItnuc:: pr-r.M = 1.0J 
U"JIT WT. fi!=AM CONC.=0.1"0(K/FT**31 ru:r....., ,..Qc:r, = 3A0.3( !"'**21 TflTill <;TT~DLJP 1\RC:~ ='J.2?(PJ*"'? 
UNTT ... T. <;LA~ (0"'C.=C.l50(K/C:T**3l ~c:M~ Vn = 14.0"1(!'1) 
STRA~lf) AREA =0.1"3(P1**2l Br!l~ YT = l9.07CHJ) 
ST'>M--10 ULT. STRGHl.=270.')(KSTl f3C:AM Z~ = 2Rql.OIP'**31 
r;PIO <;I7E = 2.0!\(TNI ql=.~\~ ZT = ?264.l(gl**3) 
***********************************~***********~*****************************~************w*****************~*******************t 
*N{l'J-~TANOAPD DIAPHRA"1~*SPA"J 1*C:..PA"-I 2*C::Dll~! ~'I<SDal\l 4*SPh'IJ c:;*C::P.~"-1 6*SP~N 7*<:P~~~ R*<:D~~~ n•<::DI\'1 1"* 
*NO. D!APHRAMS PER SPAN* 1 * 
*PTAP. WT.= 1.7l(KTDS)* 
************************************~**********~********************************************************************************~ 
*(OMP. PRnP~'=RTIFS * SPAN 1 * SPAI\l ? * <;o~N ~ * SP~N 4 * <:PA~ 5 * C::Pal\l 6 * <:n~~ 7 * SDI\~ R * SPI\M n * SP~I\l l~* 

********************************************************************************************************************************* 
SPA~ LFNGTH(~T) * 40.0 * 40.~ * 
AREA!IN**21 * 127().1 * 127°.1 * 
INE'RT!A!t"J**4l * lo129R. * 1°12oq. * 
YB(lNl * 31.77 * 31.77 * 
VT(ll\l) * 2.23 * 2.23 * 
********************************************************************************************************************************~ 
*STRA~o A'IO CONfP~'=TF PRnP~RTT~"S•<:PAN 1*SPAN ~*SPAI\l 3*SPA~ 4•c::o~~ 5*'iP~~ 6~SP~~ 7*C::PAN P*SPA~ o•SPA~ 10• 
**************************~**************************************~**********~*****~*********************************************~ 
REL~A<;I= STRfNG~H(KSil * 4.00 ~ 

?8 f1AV STPF'H~T1-4(K<;l) * 4.11 * 
LFFT ECCC::\ITPTCtTV(T~II * 7.60 * 

LEFT F~n-PAISF TOP ~TRANOS Tn *POW 7 * 
RI~HT ECCENTRICTTY(INl * 7.60 * 
RIGHT E~D-PATSE rnp CTRA~nS TO *Rnw 7 * 
CENTFR ECCF~TPICTTY(INI * 12.26 * 
TnTAL NU~BFR nF STRANnS * 12 * 
NO. OF DEPPI=SSEn <;TP~~ns * 4 * 
NO. STPANDS IN onw 2 * 4 * 
""(1· STR'\"11')5 IN RrJW 1 * R * 
********************************************~***********************************************************~***********************' 
*(-)M RE!NF. (1~**2/FT) * 0/10* 1/10* 2/10* 3/10* 4/10* 5/10* A/10* 7!10* q/10* 9/ln*lO/lO**l+Ml (f)MT. RE'!~~.(!~**?l* 0/10*1~/10· 

****************************************************************************************************~***************************' 
cP~N 1* o.on• n.03* n.l6* o.34* ,.42* o.45* 0.43* o.3A* n.24* 0.21• n.~7* ~n~~.~ t* o.~J• J.l~· 

*********************************************"'*~*****************•~·····~······~···········••*********~****** 
*AASHTn S Tt RRliP ~PACT NG( IN l *0/4-1 /4*114-"114*3/4-4/4********** A( I c:: T r P "liP <; P ~C I I\IG( l"J I *0 /4-1/4*1 I 4- 1/4* 3/4-4 /4* 

~PAN 1* 7.17 * 9.40 * 5.32 ********** C::Ph~ 1* 7.71 * 1~47 * 4.QR * 
******************************************************************************************************************************** 
*liLTtMATF MOMFNT SUM11AARY(1(TP-FT)* <;PA~I 1 * SPI\t-.1 2 * C::PI\N 3 * <;Di\'J 4 * C::DI\N " * 
*******************************•****************************************************************** 

PC:QIJI""'f:l* 0.1 ~'H4C: ~4* 

<;UPPLT~'=n• 0.16045~ 04* 
*****************************************************•**********~*************************************************************** 
* PPESTPFS<; LnSS!PfP(~~T) *SP~M 1*C:..D~N 2*SPAN 3*SPAN 4*C:..PA~ 5*C::PAN 6*SPh'J 7*SD~N B*SPAN Q* <:PAN 10* 
****************************************************************~*************************************************************** 

' ' ' 

P[LI=AC::~'"* 9. 56* 

FIGURE 4. OUTPUT FOR FIRST DESIGN ~ EXAM~LE PROBLEM 1 . 
' 



I _, 
-.....J 
I 

', • c::p•llt. 23.49*. ... ', ' 
*********************************************~·····················~················~················••************************* 
************************ • • •nEA'"l t 'll\f"l •nEIIn t nAn • "' ~~~ SHTn 
*MOMF~T SU~~APY(~TP-FT)* *LTVr l~A'"l *LJvr LnA~ * ~CN-rn~o * rn~P * rorro * ULTT~~TC:: * 
••******•***************SDAIIt*n'lT~IT• ~1\XTMU~ ,. "'I'IT'A'J"' • c:;c::rTTC'N • "FrTrn~' * oFSTR~n•r• "HFI\o • 
************************************************************************•*********"'*****•************ 

* 1 • 0/1'1* ~.~• a.o• o.o• o.o• o.o• 112.~• 
143. 7 * • 1 • 1!1"* ?~6. 0 * -~5.~* t""·~· 

* 1 * 2110* 3~n.o• -51.2* tc4.0* 
* 1 * 3/10* 402."* -76.~* ?.~7.0* 
* l * 4/1~* 423.~· -102.4* 20~.7* 
* l * 5/l~* 410.2* -127.9* ~tn.o• 
* 1 * 611"* 380.1* -153.~* 20~.7· 
* 1 * 7/10* 30°.7* -170.1* ?57.0* 

0.1* 0.1* 
r:;.,..* C."• 115. 0 * 
:'l.no~e 0.:1* R9.1• 
o.o• o.·J• ~•.o• 

0.1""' :).1* 6~."* 

o.o• o.o• 0 1.0* 
').0"' O.')* 116.5* 
(' .o• 0."~* 142.?* * 1 * 8t1"* 18?.~* -214.7* tn4.9• 

* 1 * 9/10* 51.3* -~~0.3* tnn.?•" o.n~ "·"* 166.0* 
• 1 ~ 10/IO* r.r• -314.6* n.r• n.r• o.;• 1R9.7* 
*****************************~************************************************ 

********************************************************************~***************~****************** 
*PELFASF STQC::SSC::S( Kq )*<:"A~! 1*"P~N 2*SDt\N "'*SD/\"1 4*SD~N 5*SD ... ".I 6*SPAN 7*SPI\~l q*"DAM o•<;DA"J 10* 
******************************************************************************************************* 

LFFT ~NO(TnP)* -0.36Q* 
l~FT FN~(SnT)* l.P~~* 

HQLO OOWN(TnP)* -Q.460* 
HOLD nOWN(~nT)* 1.02~* 
~tGHT FNn(TnPJ* -0.3~9* 
RfGHT FNn(BOTl* 1.q~~* 

***********************************************~*********************** 
*"'****"'********************* * L.l. "'~XI~UM * I .L. MTN!MlJM * 
**************************** * nEAn LnA~ * DFAn L8An * 
*SI':PVJCF tn~'1 STPFS"!''<;(KS!I* *!+lCR~'Fo pcc;rN7*(-lCRfF=o RFST•!r..' 
****************************SPAN•r~r~T* TflP * q~r • r~o • qnr * 
********************************************~*******************~****** 

* 1 * 0/10* -0.310* 1.5~7* -0.310* 1.~~7* 
* , * 1'1"* ').103* 0.773* 0.161* 1.236* 
• 1 • 2110• o.561* n.236* 0.507* 1.~13* 
* 1 * 3/1d* 0.796* -0.Q6q* 0.729* r.R8P* 
* 1 • 4/1~* n.o25* -0.20~• o.R52* 1.q4~* 
• 1 • '5110* 1.004* -0.245* o.q2<J* o.e?S* 
* 1 • 6/1~* 0.910* -J.122* 0.845* o.o42* 
* 1 * 7/10* 0.781* ).136* 0.714* 1.092* 
• 1 • 8'10* o.~40* o.547* o.4q5~ 1.31o• 
~ 1 * 0/10* Ool71* 1o083* Oo112* 1.644* 
• 1 •1r111• -0.310* 1.557* -0.354* 2.184* 
******************************************** 

***************************************************************************************"'************** 
*MAXf~UM T~NST~N STP~'SS T~p OF SLAA(K~Tl* 
************************"'***************************************************************************** 

• 0110 * 111" • ?.ttn • 3/10 * 4110 * 5/10 • 6/11 • 1110 * R/1" * Q/10 • 10/tn • 

SPA'J 
**********************************************************•****************************** 

l* n.100* J.n1q* "~.~1~* ~.n'53* 0.070* O.ORB* Ool06* 0.123* Oo141* 0.1'50* 0.?17* 
***************************************************************************************** 

FIGURE 4. (CONTINUED) 



IJISTRICT 14 TRAVIS CLJLJNTY HIGHwAY Ntlo IH 3? 
CCNTF<UL N!J. 476-21'1 !PC: 67'5 SUt3Ml TT::G l3Y rlLJ 
OESCkiPTION EXAMPLE ~F<ClHLt::M N<!o 1 

***dF<IDGE I~ SYMMETRICAL- CNLY !NFORMATICN ON 1/2 Uf- t"i-I!UGL UuTPuT*** 

···············=•• + Hf· A .'1 I o Do DSN 2* 
*************~···· 

******************~******************************************~****************•·~·······~~····································~ 
BEAM TYPF = p N<lo WELl STRANDS = C: C"'Et:'P ANU SHRINKAGE FOPCES CUNSILlERlD = YES 
8EAM SPACING =lOeOG(f-T) AASHT1 LoLo =HS-20 PARTI~L DoLo CCNTINU!TY = NO 
SLA6 THICKNfS:, = :3o7'5(!N) LoLo OIST =C·o'd AXLC: r;-<AIN DISTo FACTGP =1•00 LoLo 
28 DAY STo(SL.';I-') = 1o6C(KSII t'JLAM INEt<TIA = 4.:5177o(IN**<+I U'l!Fo LCAO ON CJNTINUOUS ::'\LAM = i.loOO t'JLAM I 

E'EAM UNIT WTo BFAM COf\.Co=Oo150(K/FT>~*31 E'EAM AREA = 3oC•oHIN•*2) TCTAL STIFRUP ARLA =Co22(IN~ 

UNIT WTo SLA8 C'11\Co=ilol5~(K/FT**31 l:lEM I YO 
STRIIND AREA =~ol53(1N*•2> 8<0.11.' , YT 
STRANG ULTo ;jff:GTH.=270oC(KSil EE'A~ I ZB 
GRID SIZE = 2o00(1NI E!EAI , ZT 
***************~········~···············································································~······················ 
+NON-STANDAPO CIAPHRAMS•SPAN 1+SPAN 2+SPAN 3+SPAN 4*SPAN 5«SPAN 6*SPAN 7•SPAN 8+SPAN G*SPAN 10+ 
*NO. DIAPHRA~S P~R SPAN* 1 * 
+DIAPo WTo= 1o71(K!PSI* 
**********************************"'"'*********************•~···························~········································ 
*COMPo PROPERTIES* SPA.N 1 * SPAN 2 " SPAN 3 * SPAN 4 • SPAN 5 * SPAN 6 * SPlit\ 7 * SPAN 8 * SPAN 9 * SPAN 1 
************************"'**********"'******••**********************"'**********************"'**********"'*************************• 
SPAN LENGTH(rT) * 4Co0 * 40.0 * 
AREA(IN**2) * 1279o1 * 1279.1 * 
INE'RTIA(IN++4) * 191298o * 191298. * 
YB(IN) 
YT( IN) * 

* 
31.77 * 
.:.23 • 

31.77. 
2. 23 * 

**********************************************************************"'******************************************************** 
*ST~AND ANC CC~CqETE PF<OPERTIES*SPAN 1+SPAN 2+SPAN 3*SPAN 4+SPAN 5+SPAN 6*5~AN ?+SPAN 8*SPAN 9+SPAN 10+ 

~ ***********"'***"'*************************************************************************************************************** 
~ PELEASE STAENGT~(KSII * 4o00 * 

28 OAY STPEN~TH(KSil * co5C * 
LEFT FCCENT~ICITY(INI 

LEFT END-PAISE TQP STF<ANOS TO 
RIGHT ECCENTRICITY(IN) 
RIGHT END-RAISE T~P STRANDS TO 
CENTEP ECCENTRICITY(lN) 
TOTAL NUMBER CF STRANDS 
~0. OF DEPRESSED STRANDS 
NOo STRANDS IN ROW 2 
NOo STRANDS I~ RC~ 1 

* 8o26 * 
•RCl~ (:: * 
* lo 60 * 
+ROW 1 6 * 
* 12.26 * 
* 12 * 
* 
* 
* 

4 

4 

8 

* 
* 
* *************************************"'****************************"'***********************************************************~ 

+(-)M REINFo (IN**2/FT) * C/10* 1/10• 2/lG* 3/10• 4/10+ 5/10• 6/10* 7/10* €/10* 9/10*10/lO**(+M) CONTe REINFo(IN**21+ 0/10+10/l 
******************************************************************************************************************************~ 

SPAN 1* OoOO* 0 0 08• 0.16• 0.34* 0.43• Oo46* Oe50* Oo58* Co67* (o76* Oo93+ SPAN 1* OoOO* OoC 
**********************•~••*******"'*************************************************************************** 
*AASHTO STI~RUP S~ACING(INI*0/4-1/4+1/4-3/4*3/4-4/4**********ACI STIRRUP SPACI~G(INI*0/4-1/4*1/4-3/4•3/4-4/4* 

SPAN 1* 7o12 * 10o23 * 5o62 ********** SPAN l* 10o50 * 24o00 "' 6o81 * 
*************"****"'***•*************************"'**********************************"'******************************************~ 
+ULTIMATE MOM~NT SUMMARY(KIP-FTl* SPAN 1 * SPAN 2 * SPAN 3 * SPAN 4 * SPAN 5 * 
************************"'************"'************************************************************ 

REOuiqED* Co13C14E 04* 
SUPPLIED* Ool604SE 04* 

************************************************************~*****************************************************************4 
* PRESTRESS LOSS(P~RCENT) *SPAN 1~SPAN 2*SPAN 3*SPAN 4+SPAN 5+SPAN 6*SPAN ?*SPAN B*SPAN 9• SPAN 10* 
*****************************************"'******************.********"'*********•~·············································~ 

' I • 
RELt.:ASE.* 9.56* 

FIGUR~ 5. OU.TPUT FOR SECOND DESIGN -.·EXAMP6E PROBLEM 1 ' ' • 
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FINAL+ 23o4~* 
*****************•~··~·~····································~······~·~·························································~ 
***********************• * * +DFAD L~AD •ObAD LOAD * * AASHTO 
+MOMENT SU~M~~Y(KIP-FT)* +LIVt LUAO +LIVE LOAD * NON-CC~P * CUMP * CREEP * ULTIMATE * 
**********************++SPAN+POINT+ MAXIMUM* ~INIMUM * SECTION* SECTICN * k~STkAINT+ SH~A~ * 
************************~**************************************************************************** 

172.5* ... 1 * 0/10+ c.o+ o.c. o. 0+ o.o• o.o• 
"' 1 * 1/10* 2Cco9* -25oc* ICY.;>• ~.0* -74.5+ 143.7+ 

* 1 * 2/10+ 339oC+ -51. 2+ 1 Y4 • ;;a \). 0 * -14-~eO* tto.s+ 

* 1 * 3/10* 402o ;I+ -76od"' 257.0+ Oo')+ -223o5• 89o1* 

* 1 * 4/10+ 423o:'l* -102o4• 295o7+ 0 .o * -297·"* 63.9* 

* 1 * 5/ 10+ 410o2+ -12.7o9* 31 o. 9• OoO+ -.372o4* 65o0* 

* 1 * t/10* 38 0. 1 * -153o5* 295o 7+ o.o• -446o'>• 91 .o"' 

* 1 * 7/10+ 3J0.7+ -179o1+ 257o0+ 1oO+ -521o4* l1bo5+ 

* 1 * 8/10* lt!2o6* -204.7+ 1·14o9* CoO+ -545.9+ 1<+2o2+ 

* 1 * 9/10* 51.3* -230o3* 109o2* 0 o·)+ -b70. 4* 166o9* 

* 1 * 10/1C+ o.c. -314. 6* o. 0+ o.o. -744.9* 1E~o7* 

*****************************************************************•************ 
*************~***************************************************************************************** 
+RELEASE STRESSLS(KSII+SPAN 1*SPAN 2*SPAN 3*SPAN 4*SPAN 5•SPAN 6•SPA~ 7+SP~N d+SPAN ~+SPAN 10+ 
******************************************************************************************************* 

LEFT ENC(TOP)* -Oo462• 
LEFT ENC(dOTI* lo923* 

HOLG DC~N(TOPI* -Oo460* 
HOLO OCwN(BCTI+ lo922+ 
PlGHT ENC(TOPI+ 
RIGHT t:NC(E:JOTI* 

0.467* 
1ol96+ 

*********************************************************************** 
*************~************** * LoLo MAXIMUM * LoLo MINIMUM + 

~ **************************** + UEAD LOAD * OFAD LOAD * 
+SERVICE LOAD ST~ESSES(KSI)+ *(+ICFEEP RESTNT*(-ICREEP ~ESTNT* 
****************************SPAN+POINT+ TOP * BOT * TOP * BOT * 
*********************************************************************** 

* 1 + 0/lC* -Co388+ le618+ -Co388* 1o618+ 
* 1 * 1/10+ Oo136* Oo818* Oo103+ 1o281+ 
* 1 * 2/10* 0. 52 5• Oo264* Oo470+ leO<+;>+ 

* l * 3/lC* Oo78C+ -0.0~6* Oo713+ 0 o 90 C+ 

* 1 * 4/10* 0.925* -0.208+ Oo652+ Co 84 O• 

* 1 * 5/10+ 1. 00 4* -Oo245* Oo929* Oo82H* 

* 1 * c/ 1 o• o. 919+ -0.122* 0.845+ Oo942+ 

* 1 * 7/1 c * 0.9?2* Oo025* Ood55+ Co':i82* 

* 1 * 8/lC* c. 868* Oo290+ Ooo14* 1. 062* 

* 1 * 9/10* Oo687* Oo679+ Oo648* l. 240+ 

* t •1u/10* Oo393+ 1oCOc+ a. 349+ lo f. 3 3+ 
**************•***************************** 

****************************************************************************************************** 
*MAXIMUM T~NSICN STRESS TUP OF SLAB(KSII* 
****************************************************************************************************** 

* J/10 * 1/10 * 2/10 * 3/10 * 4/10 * 5/lC + 6/10 * 7/10 + b/10 * ~/10 * 10/10 * 
*********•**************************************************•**************************** 

SPAN 1* OoOCC* CoC69+ Ool38* 0.207+ 0.276+ Oo345* Oo414* Co482• Ce551* Co620* Oo730* 
************************a*******************************************~******************** 

FIGURE 5. (CONTINUED) 
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11.7'!], ~ 13.4' 13.4;--z 1~10.5' 
~~~ ~~~/~--PARTIAL CONTINUITY POUR 

J'/;1/MWZI -~1'1"7fLT:"'&Z~/-r::.L.Zl~--------. 

117' 134' 105' 

0 13.4 10.5 
o1 = Tl7 = 0.00 o2= 134 :: 0.10 03 = ""iCE""= 0.10 

b I = II. 7 = 0- I 0 
13.4 0 

b2= I 34 = Q.IO b3 = 105 = 0.00 
117 

FIGURE 6 PARTIAL SLAB CONTINUITY POUR-EXAMPLE 
PROBLEM 2 

,. . . 
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PART I of2 TEXAS HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

CONTINUOUS PRESTRESSED CONCRETE 

BEAM DESIGN PROGRAM 
(NON- STANDARD BEAM) 

lolllsiTIRIIIciTI 1m! 
10 II 

!HitiGjHiwiAivl IN!ol.l fJllJHfJli! I _I I I I I I mRJANIIl~ lcloluiNITTYJ 
14 26 

lcloiNITIRioiLI INiol·l ~li'Fiti1BI [Qili] m lslulel~t ITITIEiollelvl IHilJJ I I I I ill 
13 19 26 28 45 54 

loiEislciRidPhltloiNI E~IAMPILIEIIPIRI~BILIEM IND.I rlll I II Ill I I I I II I l I I I II I 
13 GENERAL INFORMATION 54 

Uniform 
Load on 

AASHTO Composite 
L.L. Section (k/ft) 

Axle Train 
Enter 1 For D. L. 

I L2 

S P A N L E N G T H S (ft.) 

L3 L4 L5 L6 

· . 

L7 La L9 L1o rEnter 1 For 

[;

Partial Continuity 

D 11 I 1113l4f I IHISI-!Zjg I I J1lol 11l~~ I I I I t I I I I t I I I I I I II I i I I I Ill I II II I II I I 
79 

[g 
1 5 6 8 9 II 14 

Girder 
10 

miR.IiJ 
5 9 

Beam 
Type 

mv1 
13 14 

17 19 22 25 28 31 34 

Minimum 
28 Day 

Beam Slob Beam 
SIXJCing Thickness St~~~?{h (ft.) (in.) 

11'1~ I I II~tiSI I I I I I 
18 21 25 28 32 35 

37 40 43 46 49 52 

r
Enter 1 If Creep a Shrinkage 
Moments To Be Considered 

AASHTO Axle 
L.L. Train 

Distribution Distribution 
Fact or Foetor 

D [[]] OJ] 
39 43 45 49 51 

A X L E T R A I N 

55 58 61 64 

Number of 
Interior Diaphragms 

Span I 

i= I 2 3 4 5 6 7 8 9 10 

~~~11 I I I I I tl 
b4 55 

Axle 1 Axle 2 Axle3 Axle4 Axle 5 Axle 6 Axle 7 Axle 8 Axle 9 Axle 10 Axle II Axle 12 Axle 13 Axle 14 Axle 15 

~ ffiHffi EHHffi HE HE HB 8B HE ffiHHHffi EHHEE 
9 II I~ 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 

i=2 1=3 1=4 1=5 i=6 i=7 1=8 j:9 1=10 j:ll 1=12 i=13 1=14 1=15 

FIGURE 7. INPUT FOR EXM~PLE PROBLEf'll ?. 

67 70 73 76 

r Enter 1 tor 
Extended Output 

Diaphragm Wt. (Kips) 

W 111+~ I 
68 72 75 

Axle Load (Kips) 

Dist. From Axle 1 To Axle i (ft.) 



8 

PART 2 of 2 PARTIAL CONTINUITY FOR D.L. 

a6 b6 a7 b7 aa be b4 a5 b5 

rnrn 
33 34 36 37 

rnrn 
4041 43 44 

b3 a4 b2 a3 bl a2 a, rnrn 
54 55 57 58 

OJDJ 
47 48 50 51 [IJ tm Im Im rilQ] rn m rn 

5 6 8 9 12 13" 15 16 19 20 22 23 26 27 29 30 

a 9 b9 a,o blo. 

rnrn 
61 62 64 65 

rnrn 
68 69 71 72 

O(in) 

Grid 

1 Number Web

1 
Spacing 

Strands (in) 

P( in) Q (in) G (in) H (In) rEnter Standard Beam 10 
If Modified Standa. rd Beam 

O(in) 8(in) W(in) .... 

[]] I I II I I I II I I II I I I I ll I I I II I I II I I I Ill I I I I I I I I II I I I II I I I I I I I I I I I 
F (In) 
~ 

A (in l 
........ 

c (in) E (In) 
r-r-r 0 I I II I 

5 6 8 II 13 16 18 21 23 26 28 31 33 36 38 41 43 46 48 51 53 56 58 61 63 66 69 

Strand 
Area 
(an) 

11 I 
5 

' ' 

I I I 
8 

Strand Unit Weight 
Ultimate Beam Cone .. 
Strength 

( k sl) (kiptft3 ) 

I I I I II I I I 
II 14 17 20 

Unit Weight 
Slab Cone. 

(kip/ft 3 ) 

I I I I I 
23 26 

28 Doy {'"I '" Strength Equal End 
Slab Eccent ricties 
(ksi) 

II I I I 
29 32 35 

FIGURE 7. (CONTINUED) 

{' 

0 

:I: 

(!)ot ~ 

1.1.. 
UJ 

u 

' ' 

72 75 
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N 
w 
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PART lof2 

•, 

TEXAS HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

CONTINUOUS PRESTRESSED CONCRETE 

BEAM DESIGN PROGRAM 
(NON- STANDARD BEAM) 

lol dslriRI dclrl ITJ 
10 II 

[[I [f rTT ITTfO [CJOiuiNirlvl 
1 .. 26 

H IIGHwiAivl INiol.l n I I I I I l 
48 5 

lcloiNiriRJoiLI INioJ.I 1, I I ITTIJ 
13 19 

~DIJ 
26 28 

{s] UIBJ t.FJr lr]Eio rJe JvJ 111 n-Jnm 
45 54 

(OIEislciRr,l PlrF loiN] I _I I Ill III 0-1 I I J.LJ..ll ]TILl. II Ill ll I I II I ll I IIIJ 
IO> GENERAL INFORMATION 54 

Uniform 
Load on 

AASHTO Composite 
L.L. Section (k/ft) rEnter 1 For 

Axle Train 
Enter 1 For D. L. 

I L2 

S P A N L E N G T H S (ft.) 

L3 L4 L5 L6 L7 

', 

La L9 L1o 

OJ-[IJ II I II 
5 6 8 9 II 14 

[;

Partial Continuity 

0 I I I l I I I 
17 19 22 25 2.8 31 

I I Ill II I I I I II I I I I I I l II I I I IIIII I II I I I II I I 
34 37 40 

[g 
1 

Girder 
10 

[[]Sf~J2l 
5 9 

Beam 
Type 

~ 
1'3 14 

Beam 
Spacing 

(ft.) 

11~1 
18 

Slab 
Thickness 

(in.) 

I I l1!tl~l 
2.1 25 28 

Minimum 
28 Day 
Beam 
stren?J'h 

(ks 

I Ill I 
32 35 

43 46 49 52 

r
Enter 1 If Creep 8 Shrinkage 
Moments To Be Considered 

AASHTO Axle 
L.L. Train 

Distribution Distribution 
Factor Factor 

0 [OJ [IIJ 
39 43 45 49 51 

A X L E T R A I N 

55 58 61 64 

Number of 
Interior Diaphragms 

Span I 

i= I 2 3 4 5 6 7 8 9 10 

5o 
11J111l I I I I I tJ 

64 

~ ffil Ern ffi3 ffB fffi HE HE HE ffiHHHHHffi ffiHffi 
9 II I '3' 1!1 17 19 21 23 25 27 29 31 33 3!1 37 39 41 43 45 47 49 51 53 55 57 59 61 63 

i=2 1=3 i=4 1=5 i=6 i=7 i=8 j:9 1=10 i:ll 1=12 j:l3 1=14 i=15 

FIGURE 7. (CONTINUED) 

67 70 73 76 79 

r Enter 1 for 
Extended Output 

Diaphragm Wt. (Kips) 

[l] I lila I 
68 72 75 

Axle Load (Kips) 

Dist. From Axle 1 To Axle i (ft.) 

I 
I 
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N 
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PART I of2 

[o[ds[TIRitlciTI rn 
10 II 

TEXAS HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

CONTINUOUS PRESTRESSED CONCRETE 

BEAM DESIGN PROGRAM 
(NON- STANDARD BEAM) 

Q I I-f I f I I 1-T-I -I] [c!oJufN[T[Y] 
l<t 26 

[tifE;JH[w[A[v[ [N[ol.l II I I I I I J 
48 5 

lclo[N[r[R[o[LI [Niol.l I I I I I I I I [Qili] [ill lsluls[ijt lriTIEiol !slvl I II I I I I I I I I 
13 19 26 28 45 54 

loiEislciRidPirlt[oJNI IJ I Ill II II I II IJ.LJ..II..LJJ.L!. I ! Ill I I II Ill I ! I I IIJ 
I;, GENERAL INFORMATION 54 r ..... , F" Axle Train 

Uniform Enter 1 For D. L. S P A N LENGTHS 
AASHTO Composite L L L3 L4 Ls L6 L.L. Section (k/ftl I 2 

(ft.) 

L7 La Lg L1o ,~, 00 Q""'"'' ""''""' 
(g [0-DJ I II I I 0 I I I l I I I I I I I I Ill I I I I I II I I I I I I± I II I I I I I Ill I II II Ill I I 1 5 6 8 9 II 14 17 19 22 25 28 31 34 37 40 

Girder 
ID 

111SitJ T3l 
5 9 

Beam 
Type 

mi 
13 14 

Beam 
Sl!<lcing 

(ft.) 

1151 
18 

Slab 
Thickness 

(in.) 

I I I'I1ISI 
21 25 28 

Minimum 
28 Day 
Beam 
st~en?J'h 

kSI 

I II II 
32 35 

43 46 49 52 

r
Enter 1 If Creep a Shrinkage 
Moments To Be Considered 

AASHTO Axle 
L.L. Tratn 

Distribution Distribution 
Factor Foetor 

0 [[]] [IIJ 
39 43 45 49 51 

A X L E T R A I N 

55 58 61 64 

Number of 
Interior Diaphragms 

Span i 

i= I 2 3 4 5 6 7 8 9 10 

111~111111111 
5!> 64 

~ @ HE HE ffij ~ Em ffi3 ffi3 ffiHffi fffi HE ~ ffi3 
9 II I~ 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 

. 
' 

i=2 1=3 1=4 1=5 i=6 1=7 j;8 j:9 1=10 i=ll 1=12 i=13 j:l4 i=l5 

FIGURE 7. (CONTINUED) 

,. 

67 70 73 76 

r Enter 1 for 
Extended Output 

Diaphragm Wt. (Kips) 

W 111® I 
68 72 75 

Axle Load (Kips) 

Dist. From Axle 1 To Axle i (ft.) 

J 
I 

79 



', rq'<;TDJCT '1'~ 
( fJNTDOL "Jil. 
f)F<;CofOTTf"'N 

rq_ CfltJ~JTY '· Hlr.f-lw~v ~·n. 
476-219 fOF ~IJn,'-1yTTf" n,y 4LJ 
FX.\MOJ.I= DR')cl.f.~\ t-JO. 'Z. 

****************** 
"' 1'1 E II "1 l • f). 11 c ~~ 1 * 

!~ 3'5 
. 
' 

****************** 
*****************~**************************************************************&*********************************************** 
BF.\~ TVPF ='V ~~. wrn. sroA"J~S = 7 crfFn A~n c:;HoT~K~~F FnPCFS cn"JcrnEPFn = ~o 
~FA~ <;oACt~ll, = A.90(FT) AIISHTfl L.t. =HC::-7"' n~pTrq "·!.• CONTP'UTTY = Y~S 
SLAR THIC<"J~"SC:: = 7.2'>(TNl t .t.. l")l<:T =0.111 LIXL"' n•fiT"! f'ltST. q::;TnD =1.:'1:"! 
28 OilY ST.!SLAB) = 3.6"'!K$T) RFAM T"JFRTTA = 2604"'••!l"l**41 t.I~IIF. lnl\') n~! rf'~!TJ'I(lntJ<; f'."'-A~ = 0.1:> 
UNTT WT. BFM-1 r!J~H:.="'.15"'1K/FT**3) n,r-1\M 1\or-{1 = 7119.41'~!**?.) T'lTfll. STP~UD liRCll =0·22!TN*• 
IJNtT WT. Sli\B cnr-,•r.=n.1<;f'(K/f'T**31 !'IE~.., Yfl = 24.7<;1 Pll 
STRMID APFll =0.1"53!!'!**?) Br-A.., YT = 29.2r:;(T~Il 
STRI\Nn ULT. STPGTH.=270.0(K<;J) R~I\M 7B = 10520.9(!~**3l 
r;p Ir:l S 1 zr.· = 2. 0 i1 ( T "II R F AM ! T = ~ q" 3 • 1 ! T N * * l I 
*************************************************************************************"'****************************************** 
*PAP T I Ill. fl.!. • * 
** •r: !11\1 T INti I TV* h ( 1 I *P ( ll * h ( 2) *f\ ( 21 *A ( 3 I *8 (~I '*II ( 41 * B ( 41 *II ( '5 I*~ ( r:;) *I'd 6) * B ( 6 I*!\ (7) * f\ ( 71 *A! 9) * 1H 81 *II { o I*"~ ( q I *II ( 10) *"'! 10 l * 
******FIICTORS*0.~0*~.10*~.10*0.10*~.10*~.00* 
******************************************************************************************************************************** 
•NnN-STANOJiqn llii\PHRJI~S*SP/1~ 1*SPI\N ?*SPAN 3*SPAN 4*SPIIN 5*5PAI\I 6*SP~~ 7*SPAN B*SD~~I 9*SD~M 10* 
*NO• DTAPHPAMS PFR SPAN* 1 * 1 * l * 
*DJI.IP. ~T.= 1.8r!KTPSl* 
******************************************************************************************************************************** 
*f.nMP. PRJPI'=RTTES * SP'IN 1 * <;PI\~l 2 * SPIIII.J 3 * SPllt.J 4 * SD.O.N 5 * SPAll.' 6 * <;Pll\1 7 * SPI\~1 A * SPAll.! 9 * <;PAN 10 

******************************************************************************************************************************** 
SPA~ LENGTH(FT) * 117.0 * 134.0 * 10~.0 * 
AO~li!TN**2) * 1380.7 * 1388.7 * 138~.7 • 
rr-,•I=RTIA!IN**4) * 631342. * 631':342. * 631342. * 
YP(tM} * 3~.o6 * 3q.96 * 38.96 * 
VTIT~I • 1'5.04 • 1r:;.o4 • 1r:;.o4 • 
******************************************************************************************************************************** 
*~TPAW'I ANn ,.n~'rflETF r>RflD!=RTT~"S'~<SDI\N l*SP~N ?.*SPAN 3*SPAN 4*<;PII"J '>*Sf'I\N f-*C::~'>AI\l 7*SOI\N 8*SPAI\1 o#SPA~l 10* 
***************************************************************************************************************************••••• 
RELFASF STPF"JGTH(K~Tl * 4.0i1 * 5.27 * 4.00 * 
2R OAY STDENGTH(K<;Il * 17.20 * 8.25 * 8.AA * 
L FFT F.CC'=NTR tC TTY( I~') * 13. Rl * 0 .49 * 9.52 * 

LFFT ~Nn-R~TSE Tf1P STRAN!1S Tn *ROW 20 *ROW ~6 *PnW 26 * 
RTr,HT F.CCENTRI(TTY('N) * 11.1'.9 * 9.49 * 15.98 * 
oTr,HT ~=ND-RAISF rnP STRA~ns T~ *ROW 26 •Row 26 •Rn~ 12 • 
CENTER ECC~NTR!C!TV(JN) * ?0.?7 * 1°o12 * 21.52 * 
TOTAL NU~BER nF ~TRAN~S * 34 * "54 • ?6 * 
NO. nF DFPRFSSEn ~TRAMn<; * 6 * 10 * 6 * 
NP. STRANn~ !N onw 5 * n * R * 0 * 
NO. STRI\1\lnS IN PnW 4 * 0 * 10 * 0 * 
t-.!n. STRANnS I~! PflW 3 * 10 * 12 "' 2 * 
Nn. STR~Nil<; !N A8W 2 * 12 * 12 * 12 * 
NO. STRANnS IN orw l * 12 * 12 * 12 * 
****************************************************************************************************************•*************** 
*(-IM PEP!I=. (!~'**2/FT) * 0110* 1/10* 2/10* 3/10* 4/1')* 5/10* A/Fl* 7/10* <'l/1"* Cl/10*10/lO**(+M) r.m•T. PE'TNF.(TN**2)* 0!1"1*10/10 
****************************************************•***************************"'*********************************************** 

c:;oAM l* n.oo• n.n4• o.nr• n.on• n.oo• n.0n• n.J~* '"'·'6• 0.67* 1.21• ?.~7* CDAN t• a.~)* "1.0"' 
SPAII.l 2* 2.12• 1.11• o.~6* o.lO* o.oo• o.oo* o.oo• o.1o* o.4~* o.99* 1.02• soAN 2* n.O"~* l.lo 
<:PAN 3* 1·90* 1·14* o.70* 0.42* o.21* n.on• o.rn• r.Of'* o.no• n.o~· r.on• ~PliN 3* o.on• ,_,o 

***~********************************************************************~*******~**************************** 
*A~SHTO "Tr R ~UP SPAC I "JG( I !\1) '* 0/4-1/4*1 /4-1/4*314-4/4*"'******** ~Cl <;TIP RU 0 S P ~r: T ~IG( P• I* n/4-l 14~'1/4- 3/4* 3/4-4/4* 

~DAM 1* 9.76 * 12.00 * 6.78 ********** ~D~~ l* 24.1) * 24.00 * 15.03 * 
SD/1'1.1 2'1lr 6.6? * 1?..0() * A.78 ********** ';PI\'·' 2* o.:J4 *- ?.4.nn * 12.12 * 

FIGURE 8. OUTPUT FOR FIRST DESIGN - EXAMPLE PROBLEM 2 



I 
N 
0"1 
I 

<:;Dill\' 3"'" 7.')f."" 12o0"t • 10.'t6 ****•••*** ~Pt\'1 "3'" !4.4'> "' ?4.f"['\ * 24.00 • 
******•·············••***********••··········································'"***•**"'**••································~····· 
*ULTT"1ATE \1f"'lM!=NT SIJ"1M~qy( KTD-!=TI * c;o~I\J l "' <:;DA~t ;> * <:;n~"l 'I * <:;n~•t 4 « <:DA"I <; * 
*****•****••························~·····••***•*****•*****************.*****'"*******************• 

Pl=f)IJTDI=[)* ".'ilQO,<,I= 04* O.'i4407C 04* L).4~'14l~'" 04* 
C::liPPLirn• 0.111·Joc 0'>• ':'.o6726c: ~'•* ".1r;:>z3c <)S .. 

*************************************•**************************"'**********************•······································· 
• PPFSTocss 1 osqo~CPCF'!Tl •c::na~! 1*SDAI\J .~*SD.VJ "'*SPI\"1 4*SP6"! '5*'PII"' &*Sr>A'J 7*C::PI\'J ~ ... <;ntH' q• S0 1Ht l"* 
•******~••******~•••~•••~••••~************~*******************************•********•u*****************************•**•**•****** 

Pl=l~AS~• 1~.01* 11.0~* 0."3A* 
FfNIL* 1".74* 2°.4~* 17.61* 

************~**********************•*********************************************************•••······························· 
******•******•••••***•*'* • * •nFA1"1 1 nAf) •nc'ln I I"JI\r"l " • ,A.J\SHT" 
*MOMf~T SIJM'1APV(!<TD-FT)* *LTVF Lni\Cl *LTV!= LOAf)~ ~tr]~!-Cf1'1P * rnMo * r:occo * ULTTMATr * 
•••••••********•****•.tr•*c;or.'IJ•Pn!~' ... * r·16XTMII'1 * MTNIM'J'-1 * c;c::rrrnl\! * SC::CTT'l'' • orsr"td''r* <::Hra~ * 
.................................... *****•*••·············•••**•*****•******************•••··········· 

* 1 • 1'/l :"'• ,., • s ~ "·"* ;).n• '1.:1* ~."'* 21?."3* 
... 1 * 1110* c;oA.3* -t) 1. 6 * f.lll.?* 46.4* ;) ·"* 174.4* .. 1 * 2 !10• gzfl.2* -uq.1• 02CI.il* 5'>4.0'* ('1.11* 138.0• 
* 1 * 3/l C:* 1(\34. 7* -179.7* 12?4.0* 600.7* o.o• 101.c;* 

* 1 • 4/1"* 1121.4* -?41.4* 140q.4* 723.r• 0.1')• 64. "* ... 1 * c;n "* llC'I'.'>• -297. f.l* 1479.4* 61l0.~* :)., ... 7<;.<;• 

* l • 6 flO* 9BA.7* -3"><).4* 1416.0* 49?. 'l * 0."* tl2. 2* 

• 1 * 1111'* 771.">• -421.11* 1?42.<'* 2 ?0.. 'i* n."• 141. n* 
* 1 "' R/10* 480.6* -483.4• QS4.7* -1'>11.3* o.o• 1Rl.7* 
... 1 * 9/111• ?."? .t .. -70':i.9* 5'55.:.1* -'501. 5* 0.1)* 213.~· 

* 1 * 1011"* 134.8* -1169.5* -J ·"• -1125.4* f'l.,. 251. ?.• 
·························*··························•************.************ 
* 2 * 0/10• 133. 2* -1169.5"" r.n• -1125.4* n."* ?'i7.rt* 
* ? • 1/1 "* 197.Q* -67'>.1l* TH. 8• -504·'•* o.~* zlc;.o• 
• 2 * 2/l!')+ 5511.3* -443.3* 12~0.0* -102.6* 0·0* 172.o* 
* ? * 1/1·1* 91~.2* -400.8* lt-4J.?'lr 2? 6. 7* 0."* 134. 4'~< 
* 2 * 4/10• 087 .4* -39":\.7* 1P74.0* 444.2"' 1')."• a:>,.l* 

* 2 "' "/10* 1028.'3* -:367.7* l95Q.R• c; 1 9. n• Q."l* 52.1* 
* ? * 6/U"* 978. r; * -3'>3.3* 1R74.0* 471.1* O.J* OJ• fl* 

* ? * 7/lf~* qoo.1• -336.1* 164"'.8* 282.5• 0.)"' 113.0* 

* ? * ~ 11 rt* 537.2* -37':i.4* 126).0* -to. C)• <i.'l* 171.4* 
* 2 ... 0/10* 194.9* -598.7* 731.8• -482.3* o.o• 21r.7• .. 2 • 10/10* 166.'i* -1(')9 1. 8 * -['!. "'* -078.3* G ."l* 252.6* 
**••··········••*••••********•*•••••••••••****•*************••················ 
* 1 * 011n• 169.9* -1091.8* ~."* -o7B.3* o.o• 234.2* 
* 3 * 1/10* 226.3* -692.2• 447.9• -5?8.9* 1.!* 201.3• 
• 3 * 2/10* 4'i3.7• -515.8* 771. 0 * -16~.~· 0."* 172.?* 
* 3 * 3/10* 717.0* -448.4* 1003.2* 145.2* 1.1* 139.R• 
• 3 * 4/1~'* 892.6* -387.0* 1145.0* 3'i?.P* o.o• 1na.~• 
• 3 • 5/lo* 991.8• -31a.?* 1toll.3* 4qo.r;• o.o• 11.2• 
* 3 * 6110* 10~7.4* -257.9* 1138.2* 5~5.7* J.1• 62.9* 
* 3 * 7/10* 92l.'i* -190.4* qA9.4* 5?1.o* 0.n• og.n• 
• 3 * 8/l~'* 750.5* -!29.0* 750.?* 437.8* o.o• 131.2* 
* 3 * 9/10* 391.6* -61.4* 420.4* 249.4* o.o• 1~7.1* 
* 3 * 10/10* o.0* J.J* ~."* 1').0• o.o• 200.1• 
****************************•****••••••••*************•********•******•******* 

•************••••***************•********•*•·······························***•*•*•****•••············· 
*PEL~"ASE ST~~"SSf~(K~Tl*~PAN l*'DAN ?*~PA~ 3*SP~N ~*'PAN 5*""6~ 6*~PA~ 7*t:;P~M s•c;p~~ q•so~N 1n• 
**•*****************•••·······························*********•*******•••·················•*****•***** 

' ' 

LEFT E~r(T~Pl• -0.351* n.165* 0.n?.q* 
L~'"FT fNr!R~T)* 2.345* 1.113* 1.541* 

H~lO r>OW~(Tnn)* Q.040• 1.243* 0.743* 
HOLD noWN(Bf"'lT)* 1.2'>3* 2.200* 0.937• 
~TGHT F~rfTnol* -n.l43* 0.lf5• -n.456* 

... FIGURE 8. (CONTINUED) 
1 .' 
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' , q!~HT P.H'( "'lT )* '-160* ":1. 1·1 3"" t. 05~* •, ' ·~·~~·~·~····~···~·~~···~···~~~·~*****~**************~········~~·****** 
************~·~~·····~·~·~·· * L. L. ~.1\XT~U'-1 ~ L.L. 'HI\! T ~~~~ * 

·······~········~··~···~···· * nEr.n lOt\n * 1)1=~1) I nt\f') * 
* ~ FP vIr 1= t n fl n STOC:SSF <;( Kc; T) * *{+)rRFC:P RI=~TNT*(-)(PC:fp OC:ST~T· 

*************************~**SOAN*Pf"l!NT"" T(1P * ROT * T np * Pf"''T * 
**'*****************************'>!c*******~******************************* 

* l * 0/10* -0.3?1* 2.143* -0.~21* 2.143* 
* l * 1/1()* ').~13* o. gog• 1).6t:;·)* 1. 3~ ~· 
* 1 * 2 fll')* 1. ')Q 1 * :) • ?59* ().g?.;)* r;.qr:;q• 

* 1 * 3/1 0* 1.470* -0.233* l. 12 3* n. 666* 

* 1 * 4/1 iJ* lef->33* -0.431* 1. 244* 0. 57 8* 
* l * 5/10* 1.638* -1).303* 1.23~* ·~. f::lt 2* 

* 1 • ~/10* 1.1)65* -0.191* 1. 1 qo * r:. 806* 

* 1 * 7/10* 1· 349 * ).235* t.OOR* 1. 11 q• 
* 1 * R tli'J* 1).9111* ').922* ').654* 1. 616• 
* l * 911 0* 0.346* 1. 77 3"" ().r)R6* 2.446* 
* 1 * 1 0/l 0* -1).414* 2-715* -0.7'37* 3.681* 
* ?. * ~ '1 (l* -f). 15 3 * 3.~')2* -0.5?5* 4. 167* 
* 2 * 1/1 0* o. 763* ?.131* 0.513* 2. 777* 
* 2 * ?. 11 0* 1· 4 77* 1· 10 1 * 1.19')* 1. 84 3* 
* 2 * ~11"* 1.Ci11* 0.435* 1.56R* 1.338* 
* 2 * 4 !l 0* 2.100* 0.087* 1.70~* 1. V''3* 

* 2 * '5/1 0* 2·116* 0.016~ 1·716* t. 050* 
* 2 * 6/10* 2.1)5* <).')74* 1.7?5* 1.061* 
* 2 * 7/10"' 1. 92 8* 0.407* 1. 60 3* 1.249* 
* 2 * Rll 0* 1.494* 1-056* 1·233* 1· 712* 
* 2 * 9/10* ().7CI4* 2.050* ').567* 2. 638* 
* 2 * 1 0 11 0* -0. 1 0 1 * ~.069* -0.461* 4. 01 0* 
* 3 * 011 o• -0.204* 2.021)* -0.565-l.c: 2.961* 
* 3 * l/10* 0.3Rl* 1.279* o.Ll8>l< 1.959* 
* 1 * '? 11 0* o. 821 * o. 613* 0.544* 1. 331 * 
* 3 * 3/10* 1.136* 0.0'59* 0·803* 0. 92 2* 
* 1 * 4/10* 1. 273* -o. 249* 0.91')8* ().69Ci* 
* 3 * 5/1 0* 1.327* -0.416* 0. 95 2* 0. 55 5* 

* 3 * 6/1 0* 1.303* -0.431* 0.941* 0. 50 6* 
* 3 * 7/10'+" 1.13'5* -1).236* .).817* 0. 58 8* 
* 3 * 8/1 0* o. 800* 0.181* 0. 549* 0.8~2* 

* 3 * 9/10* 0.263* o.90C)* 0·133* 1. 244* 
* 3 *1~/10* -0.423* 1.8')8* -n.4'-3* 1.808* 
*********************************~********** 

***************r*******************************************************************·******************* 
*M~.XT'-1UM TFNSTn~~ STIHSS TflO 'l~=" SL~8(KC\I)* 

*****'************************************************************************************************* 

SPA'l 
'SpA '<l 

SPA\! 

* 0110 * 1/10 * 2/10 * 3/10 * 4/10 * 5/tn * 6110 * 7/tn * R/10 * 9/10 * l0/10 * 
**************************************************************************•************** 

1* r.0nn• ~.006* n.ono* "-10"* o.ooo• o.oo0• o.000* o.oq'>* o.211• o.550* o.972* 
2* n.o72* 0.53R* 0.231* J.074* n.00'J* 0.001* J.'lO"* n.0?3* 0.167* 0.458* 0.877* 
3* o.R77* 0.'517* o.?90* o.l2R* o.ol4* 0.~00• ~.nrn• 1.~1n• 1.oon• 0.00~• ,.~oo• 

***************************************************************************************** 

FIGURE 8. (CONTINUED) 
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PART I of2 

lol dslTIRI dciTI lil4) 
10 II 

TEXAS HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

CONTINUOUS PRESTRESSED CONCRETE 

BEAM DESIGN PROGRAM 
(NON- STANDARD BEAM) 

I I I I I I I rtliAWIII~I [CJOfuiNITiv! 
~6 

IHIIIGHwiAivl IN!ol.l [JJ1JHJf3Sl 
8 5 14 

lclojNITIRioiLI INiol. I 141,1JEI211Bl 
19 

Em rrni5l 
26 28 

lslulsl~~ !TITlE lol J8IYJ IHIUJI 1 I IT f lj 
45 13 

loiEislcjRIIIPhllloiNJ IEi1PJM~£llfiDBlEM MOI.I alii I II Ill II I I II I I I I I II 1 
13 GENERAL INFORMATION 54 

Axle Train 
Uniform Enter 1 For D. L. S P A N LENGTHS 

AASHTO Composite L L L3 L4 L5 L6 

(ft.) 

L7 La Lg L1o 

~ .... , 1 "' ..... ~ Q ""'"'' """"'" 
L.L. Section (k/ft) 1 2 

(g OJ-[0 I Ill I fil I I~ I I IW I I I Ill II Ill IIIII I I I~ I II I t I I I Ill I II II I II II 
73 76 79 

1 5 6 

Girder 
ID 

8 9 II 

lliSN Iii 
5 9 

14 

Beam 
Type 

lYSl 
13 14 

17 19 

Beam 
S)XIcing 

(ft.) 

I l2lg 
18 

22 25 28 

Slab 
Thickness 

(in.) 

I I lg I I 
21 25 28 

31 34 37 

Minimum 
28 Day 
Beam 
St~en?{h 

kSI 

I I I I I 
32 35 

40 43 46 49 52 

r
Enter 1 If Creep a Shrinkage 

Moments To Be Considered 

AASHTO Axle 
L.L. Train 

Oistribu tio n Distribution 
Factor Factor 

0 
39 

[[[] 
43 45 

[Jm] 
49 !51 

A X L E T R A I N 

55 58 61 64 

Number of 
Interior Diaphragms 

Span i 

i= I 2 3 4 5 6 7 8 9 10 

111111111 tl 
b4 55 

~ ~ i1 ~ 11 i! fi fii 11 HE ffiHHHffi ffiH333 
9 II 13 1!5 17 19 21 23 25 27 29 31 33 3!5 37 39 41 43 45 47 49 51 53 55 57 59 61 63 
i=2 1=3 1=4 1=5 1=6 1=7 1=8 i=9 1=10 j:ll. 1=12 j:l3 1=14 1=15 

FIGURE 11. INPUT FORM FOR EXAMPLE PROBLEM 3 
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Extended Output 

Diaphragm Wt. (Kips) 
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Dis!. From Axle 1 To Axle i (ft.) 
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a, bl a2 b2 

lJJ m rn rn 
5 6 8 9 12 13" 15 16 

•, 

PARTIAL CONTINUITY FOR D.L. 

a3 b3 a4 b4 as bs a6 b6 

rnrn mrn 
19 20 22 23 26 27 29 30 

[]]OJ 
33 34 36 37 

rnrn 
4041 43 44 

', 

a7 b7 as be a9 b9 aiO b1o 

rnrn rnrn rnrn rnrn 
47 48 50 51 5455 57 58 61 62 64~ 68 69 71 72 

Strands (in) 

A (in) C( in) E (In) G (in) H (In) F (in) Q (in) ,.............. 0( in) 

Grid 

1 
Number Web

1 
Spacing 

P( in) 

~ IIIII ....,.. 

5 6 1:1 II 1.:5 16 18 21 23 26 28 31 33 36 38 41 43 46 48 51 53 56 58 61 63 66 69 72 75 

Strand Unit Weight Unit Weight 28 Day J""'" I Fo• 
Strand Ultimate Beam Cone. Slab Cone. Strength Equal End 

I 
J: 

Area Strength 
(kip/ft3 ) (kip/ft 3 ) 

Slob Eccent ricties (!) 

(In) ( ksi) (ksi) 0 

11 I I I I I I I I I I I I I II I I I II I I I 0 

5 8 tl 14 17 20 23 26 29 32 35 

I u: 
~ 
u 

FIGURE 11. (CONTINUED) 
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N 
I 

***0 Dlflr,E 

rq<:TRTCT 14 
(1"'\fTOO! 'ln. 467-219 
~~SCDTPTTON CXAMDLC 

TS SY~~[TpTrftl- 0~tY 

T!:U\IITS r:ntJNTY HTGY1·1AY ~ln. IH "\"i 
P' f 6 7 5 <: U B~ T TT Ff) 1'1 v HI .J 

PR'"~I'\L 1=-., •tn. '3 
T"JI=rHHIATTn"J I"'"J 1/? ot= rornrr: "~tJTr>IJT*** 

****************** 
* ~'~ F ft ~ I • n • n c:: ~· 1 * 
****************** 

***********************************************************************•·······························~························ 
"'E~~ TYPI= =~'S ~!1. '4Pl C::TO~"JO~ = 'I CPFt=P A~!!) <:H~H!Kt.r.~: r.rwcFS rr~)qf)FPI=n = ~ln 

BEA1.4 SPACPtr, "' ?."'O(FT) A~SHTn t .t.. = - r>IIP.,.!~l 1.l. ~n~tT~'•cJTTY = ~·o 

SLAR THIC<"'I"SS = 6.00IINI L.l. f)T<;T =0.23 z'XLF TO~T\J [)T<:T. ~=~=T'1D =0."3 
28 DAY ST.(<;UIPl = 3.6C'(!(q) f\l=~~ T"JI=PTTA = 39A9'3?.{H1**41 '!N!F. Lf1A) ll\J C:f'lNTT\111"115 P.FIIM = 0.00 
UNIT WT. P.Et\M Cl"'lNI.=0.1"i0(K/t=T**'31 R'::A'-1 ~o1=~ = 92q.4!P,I**'I rnTAt <;Tpqt.JP ARf=tl =0.22{I''J'h 
UNIT WT. SLAI'I ('O~•('.=n.tc;O{K/I=T**31 Rf".'~ yn : 31.0'1{!'!1 
STRANO APEII =0.1"":\(P'**Z) 13~"ftM YT = 3?.t"ll(rNJ 
<;TQAND ULT. STPGTH.=?70.n!KSTJ RFAM !"' = 127A8.~(JM**1l 
GRin ~tZF = z.on1r~1 q[~M z.,. = 1205Q.'1l'"1**1l 
**************************************************************•***********************~········································· 
*BEAM DT~FN~J0NSIJNI* n * B * W * A * r * E * G * ~ * F * n * n * P * 
*********************64.0~•2o.o~•1o.oo•2o.oo•t4.0J• 6.)0* 4.00*to.oo• o.oo• o.oo• o.oo• o.oo• 
*************************-*******************~·················~································································· 

*~X l*~X ?*AX 1*~X 4*AX 5*AX 6*1\X l*AX 8*!X O*IIY 10*~X 1l*~Y 12*1\X 13*1\X 14*ftX 15* 
*AXLE TRAT~ AXLF LnAnS(KIP~l * 1A.O* 72.0* 7;>.0* 72.,* 72.~* 4~.6* 48.6* 48.6* 4A.6* 
•ntsT. FRrM AY.l TO AX. 1 (FT)* * A.0* 13.0* 18.0* 23.0* ~?.0* 37.0* 43.r* 48.0* 
*******************************************************************************************************************************' 
*NON-STA~1 0AQ.D l"llAPHRIIMS*C::PAN l*~PAN 2*C::PI\N 3*SPIIN 4*~PA"I 'i*C::PAN 6*SPAN 7*SPA'\I A*<;PHI 9*C::f'HI lC"* 
*Nn. ntAPHPAMS PFR SP~N* ~ * 
*DIAP. WT.= o.ootKTPsl• 
******************************************************************************************************************************* 
*C~~o. PR~PFOTifS * SP!I~ l * SDA~ 2 * SP~N 3 * SPA~ 4 * ~PftM 'i * ~PAN ~ * SPA~ 7 * SPftN 8 * SDftN 9 * SDAN l 
*****************************************************************••···························································· 
SPAN LENGTH{FT) * 60.0· * 60.n * 
AREA{t"J**21 · * LlOQ.4 * 1109.4 * 
I~tFRTl\(P.•**41 * 591963. * 591.96~ •• 
VB(lNI * 36.91 * ~&.q1 * 
YTITNI * ?7.09 * 27.cq * 
******************************************************************************************************************************* 
·~roANn ANn ~ONCPETE opnoFRTtFS*SPA~ 1*SP~N ?*SPAN 1*C::PA"l 4*SDAN 5*SPAN A*SPAN 7*SPftN ~*"PAN o•soA~ 10* 
******************************************************************************************************************************* 
REl.r"ASF STPF~!GTH(KSrl * 4.C:"I * 
28 DAY STQ~N~TH(K~tl * 4.95 * 
L fFT "'CCE~TP If !TY( I~ll * 23.72 * 

LEFT f=NO-RA!S~" TrP STRA~nS Tr *R0W 7 * 
RlGHT ~CCf=t\lTPJCTTY(!M) * l8.f,7 * 
RTGHT fND-RATSE TOP STRANnS Tr •Rrw 15 • 
CENTFP FCC~NTPICITY(TNl * ?q.l4 * 
TOT.lll NlJ..,BFR OF STPM!f)$' * 19 * 
NO. ~F OfPR~SSEn STR~I\IOS * 6 * 
Nn. STRIINOS IM Rr~ 2 * q * 
N~. STRANOS IN orw 1 * 10 * 
******************************************************************************************************************************• 
*l-IM REI~~. llN**~/FT) * 0/10* til"* ?/lJ* 311"* 4/11* 5111* 611"* 7/10* q/10* 0/10*10/lO**{+Ml ~ONT. PFTNF.(TN**?I* 0/10*1)/1 
***********************************************************************~································~····················· 

~OAN 1* 0.00* 0.14* 0.27* 0.41* 0.5"i* n.69* ~.R~* ".96* 1.13* 1.26* 1.40* SDt\N 1* 0.01* 1.C 
*********~*************************************************************************************************** 
*AASHTn STJRPIJP SPAC I ~1r, (I 1\.!) */)/4-ll4"'114-3/'t*314-414********•*flr Y ST I 0 RUP sn fir. l"'IG! IN 1*01 1+-1 /4*1 I 4- 3/4'-3 /4-4/4* 

. SOt\~ 1* 12.00 * 12.00 • 1l.Q3 ********** <:p(l~ 1* 24.00 • 24.00 • ~4.00. 
*******~******~****************************************************************"**********************************************~ 
*UlTI~ATt= ~n~cNT ~UMMA~V(~IP-FTI* SPAN 1 * ~PA~ 2 * c::n~M 1 * SP~~ 4 * SPAN ~ * 

. 
~ 

ft FIGURE 12. OUTPUT FOR EJ('AMPLE ,,PROBLEM 3 ' . 
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•••••• , ••• **llrl* •• "'*****• ** .... ** * ••• ** * *"' ******'****. * ***. * * .... ** "* .. ~ * *** ••.• ** * **'f* **"'*** .e.•••• .. *. * ** ** * 
R>QIJJD~='n* 1". 24R<;qF Cl4* 

.. 
<:tiPDU FO* 0. 'i3"16~1= 04* 

............... ~···················~···········································~••***~**"*"'********•*********************••······ 
* poC<:TDI=C::,S LllS<::(PFPCF•!T) '*'SP.I\M l•<;Po\"1 ?•<;PII•J 1*SPA'I '•*<:o/\•1 <;.e<<:DII•I f,~<;P~~J 7*SP/I~I A•<;Pt.~! q• SPA~l 10* 
**********•*****************************************"'*******'*'******************•··~···········································4 

o>:L"'~"~'=* q.23·~ 

r-I'\IIIl* 27.1<1* 
··················································-················~~··~«***~t*•******~······~································· 
************************ * * •nEA~ LnAo •nFAn ln'n * • Ah~4Tn 
$M(1Mf:'lT ~~JM"1hDY(K TP-FT)* •t IVF Ln"-I"J *l 'Vt tn"-'1 * IIJf''J-CCMD * cnvp * ':DI=r'"D * \Jt TTM"-Tf * 
**"'*******"'**********"'**<:DAN*Pnr~n• '-'1\XT...,liM * MTI\JI"'''"~ • Sl=fTTn~' * <:~rTT'"1~1 "'r>'-<:TQ~T•IT* <:H~'=liD * 
******************************************"'********************************************************** 

* 1 • n/1"* o.n• J.O* o.o• o.n• 0.0• 2~2. 7• 
• 1 * 1110• ~61.6* -5~.4* 1R7.?* n.n• ~.J* 16A.6* 
• 1 • 2/lO* ~16.t• -104.8* ?32.R* n.~· c.~· 131".4* 
* 1 • 3/10* 7R0.5* -1~7.2* 4~6.8* n.n• 0.1• 95.3* 
• 1 • 4/10* 84a.o• -209.~* 499.2* o.o• o.o• ~2.?* 
• 1 • 5/10* Q13.C* -261.9* sz~."* 0.o• o.o• 63. 7 * 
* ! * 6/11* 73~.1* -314.3* 4°9.2* 0."* n.,. 06.7* 
* 1 * 7/10* "i6~.A* -366.7* 436.P* 0.0* ).n• 1~1.q* 
• L • 8/10* ~05.1"* -41Q.1* 33?.9* o.n• o.n• 167.4* 
* 1 • 9/1"* o.o• -471.5* 1R7.2* o.o• o.J• 20o.e• 
• 1 • 1011n• ~-"* -523.9* o.n• o.o• o.o• 231.8* 
***************************************~*****************~···················· 

*****************************************•*********.****************************~********************** 
*RELF4SF STDFSS~S(KSfl*SPAN 1*SPAN 2*SPt.N 3*SPA~ 4*<:PAIIJ 5*SPA"l ~*SOft~ 7*SPa~ R*~P~~ q•SPA~ 10* 
················································~····•*************************************•*********** 

lfFT l=~n(TnD)* -0.46q* 
LFFT ENn(qnTl* 1.48~* 

~nli"J nnWN(TnP)* -0.204* 
Hflt.l) 110WI\I("'nT)* 1.23?* 
QTGHT F~O(T~O)* -0.156* 
RIGHT FMQ~RnT)* 1.183* 

··~·••*******************************~********************************* 
******************'~'********* * L.L. "11\X!Mll'-1 * L.l. MT'!T"1l.l~ * 
**************************** * n~A~ LOhn • OF~n tnftn • 
* <; ER V l C F L 0 A ['I S T PI= S <: F S ( K <; J) * * ( + ) r: P E F P R ,:: S T t<-IT * ( - ) C R I= F. o R F S PIT * 
****************************SPAI\J*POTNT* rno * enT * TnP * qnT * 
********************************************************************~·· 

* 1 * 0/1()* -'1.4'13* 1.275* -0.4'13* 1.?75* 
• l * 1110* -0.051* O.R59* -n.27R* 1.169• 
* 1 * UlO* n. 2fl ~ * n.56?.* -n.tQ4* 1.102* 

* 1 * '3/1 0* 0.363* 0.172* -O.l"i2* 1.074* 
* 1 • 4/10* 1').430* 0.293* -0.150• 1. 0~ 5* 

* 1 * 5/1 0* 0.426* "· 3•)5* -0. 164* 1.1:19* 
* l * 6/1 0* 0.381* 0.365* -O.lQ7* 1. 15 3* 
* 1 * 7/10* 0.321* o. 462* -0.191* lo15q* 

* 1 * '3110* 0.171* 0.66~* -').227* 1. 2·15* 
* 1 * 9110* -0.04'5* 0.9?7* -0.3114* 1.?00* 

* 1 "*10110* -0·135* 1.0?.2* -0.4?2* 1· 41 4* 
*****************************************•** 

*********•*******************************************************•**********1!<************************* 
•MAXIMUM T~NSTON STRFSS TnP nF SLAB!KSI)* 
***********************~********************************************•••······························· 

* 0/10 * 1/10 * 2/11 * 3/10 * 4/10 * 5/1~ * All~ * 7/1" • 8/10 * q/10 * 10/10 * 
***************************************************************************************** 

1* o.ooo• 0.035* 0.070* o.1os• 0.141* 0.17A* J.?11* ".?46* o.?.Al* n.~16* n.~~l* 
**************************"'************************************************************** 

SPA'l 

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. ll and the 

output in Fig. 12. 

2.6 Program Output Options 

Two levels of output are available. The default level lists 

information pertaining to the loading, material properties, section 

properties, and the final design. If a 11 111 is entered on the beam 

card in column 68, the above information is displayed, together with 

moment and stress summaries. The moment summary table lists 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 limits of the continuity pour), total dead 

load moment on the composite beam (uniformly distributed load and slab 

completion pour for sections within the limits of the initial continuity 

pour), creep restraint moments, and shears used in AASHTO stirrup design. 

Release stresses are displayed for top and bottom of the beam at 

each end and at the hold down. These stresses are produced by beam 

weight and prestress force. Service load stresses are displayed at 

tenth points of each span for top and bottom points. Two sets of stresses 

are given. First set results from prestress, dead load, maximum live load 

moment, and creep restraint moments if they are positive. The second set 
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results from the same dead loads, 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 life 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 load 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 live loadings, scaled by the distribution factors specified on 

the beam card (Section 2.2.3). When both AASHTO and axle train loadings 

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 

load minimum - the larger negative moment resulting from standard AASHTO 

loading and axle train, (iii) dead load on non-composite iection -moments 

from beam weight, diaphragms and the initial portion of a continuity pour. 

At tenth points outside the limits of the initial portion of the continuity 

pour, the moments produced by the completion segment of the continuity pour, 

(iv) dead load on composite section - the moments resulting from the uniformly 

distributed load for tenth points within the limits of the initial portion of 

the continuity pour, the moment produced by the completion segment of the 

continuity pour. All 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 specified 

on the input form. 
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III. 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 segments. 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 in labeled common blocks 

/PASBKl/ and /PASBK2/, and the variable names used are defined in 

Appendix A.l. 

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 
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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 

Communications between MAIN and subroutine ANALYZ are established 

through labeled common blocks /PASANl/ and PASAN2/ (see Appendix A.l). 

ANALYZ calls subroutines SORTAX, SORTIL, SORTHS, REACTN, INFLNE, IMPACT and 

MATINV, which are describes in Appendix A.2. A common 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 each 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 resulting shears and moments are computed for full live loads 

(lateral 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/PASANl/. 

3.3 Design Segment- Subroutine DESIGN 

Communications between MAIN and subroutine DESIGN are through 

labeled 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 quantities are known, DESIGN calls subroutine DCKSTL to compute 

the negative moment steel required in the deck and the positive 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 pattern 

selection, (3) determination of end eccentricities 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 
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minimum number of strands NS, computed from 

NS > 0.003 Area of Beam I Area of strand 

are first placed in the beam. Placement of strands is in pairs unless 

beginning a new row, when the number of strands that can be placed in 

the web are added. Strand placement begins with the bottom most row 

(row 1) in the beam. The philosophy followed in identifying satisfactory 

strand pattern arrangements is that minimum release and 28 day strengths 

are 4.0 ksi and 5.0 ksi, respectively and that release strengths between 

(2) 

4.0 and 5.0 ksi, and 28 day strengths between 5.0 and 6.0 ksi are nearly 

equally satisfactory. Release strengths above 5.0 ksi and 28 day strengths 

in excess of 6.0 ksi become less desirable with increasing values. Required 

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 

on release and 

-s . f I. < o. < st.~ 
Cl C1 J 1 C1 

-s f 
1 

< o. < stv'F"'cl c c - J 

under service load. The allowable stress coefficients S ., St., Stand 
C1 1 

(3) 

(4) 

Scare 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 
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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 f~i' 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 f~i is less 

than 5.0 ksi and the 28 day strength f~ required by service load moment at 

midspan is under 5.0 ksi, the pattern is a trial pattern. Iff~ is greater 

than 5.0 ksi, strands are added until f~ reaches a value of 5.0 or a minimum 

value is obtained for f'. Once a trial pattern and corresponding concrete c . 

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 accep

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 f~i 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 previous values. Iff'. is reduced and f' is not increased 
C1 C 

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 

f '. less than or equal to that required at the holddown. When this occurs, 
Cl 
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the strands are raised to the top-most row to reduce f~i 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 lOth point under full service load plus 

creep restraint moments (if considered}. If this f' is greater than that c 

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 

section 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 f 1 of more than 100 psi, the design is satisfactory. c 
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 Interim 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.l under labeled common blocks /PASBKl/ and 

/PASBK2/ . 
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APPENDIX A.l 

LABELED COMMON BLOCKS USED IN 

INTERSEGMENT COMMUNICATIONS 
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Defined below are variables used in labeled common blocks which 

transmit information between the MAIN program and subroutines ANALYZ, 

DESIGN and BLOCK DATA. 

COMMON/PASANl/ 

LLMASP{I, J) -maximum positive live load moment at the {I-1) tenth 

point of span J produced by AASHTO truck or lane loading 

without lateral distribution factor {ft. - kips) 

LLMASN{I, J) -maximum negative live load moment at the (I-1) tenth 

point of span J produced by AASHTO truck or lane loading 

without lateral distribution factor (ft. - kips) 

LLSASP(I, J) -maximum positive live load shear at the (I-1) tenth 

point of span J produced by AASHTO truck or lane loading 

without lateral distribution factor {ft. - kips) 

LLSASN{I, J) -maximum negative live load shear at the (I-1) tenth 

point of span J produced by AASHTO truck or lane loading 

without lateral distribution factor (ft. - kips) 

LLMAXP(I, J) -maximum positive live load moment at the (I-1) tenth 

point of span J produced by axle train without lateral 

distribution factor (ft. - kips) 

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

point of span J produced by axle train without lateral 

distribution factor (ft. - kips) 
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LLSAXP(I, J) -maximum positive live load shear at the (I-1) tenth 

point of span J produced by axle train without lateral 

distribution factor (ft. - kips) 

LLSAXN(I, J) -maximum negative live load shear at the (I-1) tenth 

point of span J produced by axle train without lateral 

distribution factor (ft. - kips) 

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

uniformly distributed load of 1.0 kips/ft. acting on 

continuous beam (ft. - kips) 

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

uniformly distributed load of 1.0 kips/ft. acting on 

continuous beam (ft. - kips) 

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

weight of 1.0 kips/ft. acting on simply supported beam 

(ft. - kips) 

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

weight of 1.0 kips/ft. acting on simply supported beam 

(ft. - kips) 

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

continuity pour with slab weight of 1.0 kips/ft. acting 

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 

DLSSLS(I, J) - 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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-- 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 

DLMSLC(I, J) -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 

DLSSLC{I, J)- shear 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 

MSASP{I, J)- 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) 

MSASN(I, J) -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) 

MSAXP(I, J)- 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) 

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

train loading that produces maximum negative shear at 
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this point (no lateral 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 li' Eq. (2), Vol. I) 

LODKOD(I) - array containing zeros or ones, indicating which types of 

live 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 
1 

BETA(I, 2) = bi) 

NWHL(I) distance from wheel 1 to wheel I of axle train (ft.) 

L(I) - length 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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KCONT - equals zero if no partial continuity pour made; equals 

one if continuity pour used 

NSPNS - number of spans to be considered in analysis or design 

because of beam symmetry 

NN - number of spans in bridge 

COMMON/DUMP/ 

YTC(I) -distance from e.g; of composite section, span I, to top 

of beam (in.) 

YBC(I) -distance from e.g. of composite section, span I, to bottom 

of beam (in.) 

ZL(I) - length of span I (ft.) 

FPCBM(I) - 28-day concrete strength for beam in span I (ksi.) 

FPCRL(I)- release strength for beam concrete in span I (ksi.) 

ZTCBM(I) -composite section modulus, span I, used to compute stress 

at top of beam in composite section (in.3) 

ZBCBM(I) - composite section modulus, span I, used to compute stress 

at bottom of beam in composite section (in. 3) 

EL(I) - strand row to which top most strands are raised at left 

end of beam 

ER(I) - strand row to which top most strands are raised at right 

end of beam 

DD(I) - distance from e.g. axis of beam to strand row I (in.). 

OD(I) is positive if row I lies above e.g. axis 

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

NS(I, J) number of strands in row I of beam in span J 

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

CRPMOM(I, J) -restraint moment at {I-l)th tenth point, span J (ft. -kips) 

DLMSIM(l, J) -total dead load moment acting on noncomposite beam, at 

(I-l)th tenth point, span J (ft. - kips) 

DLMCOM(I, J) - total dead load moment acting on composite beam at (I-l)th 

tenth point, span J (ft. - kips) 

MAMOM(I, J)- total maximum positive moment acting at (I-l)th tenth point, 

span J (ft. - kips) 

MIMOM(I, J) - total maximum negative moment acting at (I-l)th tenth point, 

span J (ft. - kips) 

STSRLS(I, J) -array containing release stresses (ksi.) 

STSLOD(I, J) -array containing final service load stresses at tenth points 

of each span (ksi.) 

ASNEG(I, J) -area of reinforcing steel required per foot width of deck to 

resist negative moment at (I-l)th tenth point, span J (in. 2 ) 

ASPOS(I) - area of reinforcing steel required to resist positive moment 

at (I+l)th support 

TAUI(I, J) (see Ti' Eqs. 35 and 36, pp. 36, Vol. I) 

NLIM(I) - limiting number of strands permitted in row I of beam 

ZTOPSL(I) - section modulus used to compute bending stress at top of 

slab in composite section, span I 

ULTSHR(I, J) - ultimate shear computed with AASHTO load factors, to 

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

ULTACI(I, J) - ultimate shear computed with ACI load factors, to be 

resisted at (I-l)th tenth point, span J (kips) 
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SMOM(I, J) -moment at (I-l)th tenth point, span J, from loading 

which produces absolutely largest shear at this point 

(ft. - kips) 

SIGMA(!, J) -temporary storage for stresses at (I-l)th tenth point 

due to all loads plus creep restraint moments if con~ 

sidered; J = 1, stress top for maximum (+) live load 

moment; J = 2, stress bottom for maximum (+) live load 

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

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

moment (ksi.) 

ZICBM(I) -moment of inertia of composite section, span I (in. 4 ) 

ZLOSSR(I) - fraction of initial prestress 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 Specifications 

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

HDPT(I) - distance from centerline of beam to strand holddown 

point (ft.) 

KECL(I), KECR(I) -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 

ECCCL(I) - distance from e.g. of strand pattern at centerline 

of span I to e.g. of beam (in.) 

KTOTSN(I) - total number of strands in beam, span I 

KDEPSN(I) - total numb~r of draped strands in beam, span I 

ITILT(I, J) -storage for title cards 

TTI(I), IDENT(I) -storage for Hollerith constants used in identifications 

CD(I) - scratch storage 

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

AMSUP(I) - contains creep restraint moment at support I from previous 

iteration (ft. - kips) 

NTOP(I) - highest row at centerline of beam of span I which contains 

strands 

NECCL(I), NECCR(I) -row to which top-most strands in span I are raised at left 

(right) end of beam 

NECMIN(I) - lowest 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 

AA(I, J), B(I, J) -work space, passed to subroutine SLOPED 

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

for checking service load stress in deck reinforcing 

(ft. - kips) 
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ZMSLF(I) -moment at (I-l)th tenth point used to compute cyclic stress 

in deck reinforcing (ft. - kips) 

ZMULN(I) - ultimate (-) moment used to determine area of deck reinforcing 

at (I-l)th tenth point (ft. - kips) 

FEM(I) -fixed end moments at left end (21-1) and right end (21) 

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

NSOLD(I, J) -storage for NS(I, J) from previous calculations 

STORES(!, J) - 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) 

A(I, J) - array u~ed for working storage in subroutine REACTN (see 

Eqs. (9) & (10), Volume I, this report) 

ALPHA(!, J) - (see Eq. (11), Volume I, this report) 

REACT(!, J) - 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, 

Eqs. (12) - (15)) and after call to MATINV the ordinates 

of the reaction influence lines 

INFLM(I) - 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, where L is the 

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

200 nodes. For a bridge of 350 ft. overall length, 
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INFLM(l) through INFLM(l99) would contain zeros. INFLM{200) 

through INFLM(550) would contain computed values and INFLM 

(551) through INFLM(750) would contain zeros. 

INFLV(I) - array containing ordinates of the influence line for shear 

at each nodal point (see INFLM(I)) 

LEXTRM(I) - array containing node number of each relative maximum or 

minimum point on the moment influence line 

LEXTRV(I) - array containing node number of each relative maximum or 

minimum point on the shear influence line 

LMMAX(I) - array containing node numbers for position of truck wheels 

which produces largest positive moment at design print 

under consideration 

LMMIN(I) - array containing node numbers for position of truck wheels 

which produces largest negative moment at design point 

under consideration 

LVMAX(I) - array containing node numbers for position of truck wheels 

which produces largest positive shear at design point under 

consideration 

LVMIN(I) - array containing node numbers for position of truck wheels 

which produces largest negative shear at design point under 

consideration 

NODDSN{I, J) -array containing the number of the node closest to the Ith 

tenth point, span J 

COMMON/PASDN/ 

NRAV - number of rows in grid pattern for beam 

NRFLG - number of strand rows which contain non-drapable strands 
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NNSPNS - (see NSPNS, /PASAN2/) 

THK- slab thickness (in.) 

S- beam spacing (ft.) 

BMWT- weight per foot of beam (kips/ft.) 

SLBWT- weight per foot of slab (kips/ft.) 

!ITER - trigger used to determine if creep restraint moments 

considered (liTER ~ 0) or ignored (liTER = 0) in design 

FPCBMN- minimum 28-day concrete strength allowed for the beam (ksi.) 

NSWEB - number of web strands 

FSTRND - initial strand force, before release (kips) 

KODSYM - symmetry code; 0 = no symmetry of span lengths, 1 = symmetri

cal with even number of spans, 2 = symmetrical with odd number 

of spans 

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

ZTBM- section modulus used to compute stress at the top of the 

beam (in. 3) 

ZBBM - section modulus used to compute stress at the bottom of 

the beam (in.3) 

ZIBM- moment of inertia of beam (in.4) 

VB- distance from e.g. of beam to bottom of section (in.) 

YT - distance from e.g. of beam to top of section (in.) 

FPS- ultimate strength of prestress strand (ksi.) 

FPL- proportional limit stress of prestress strand (ksi.) 

KASE - standard beam case number 

UWBM- unit weight of beam concrete (kips/ft.3) 

STSIZE - cross sectional area of strand (in. 2 ) 

N - number of spans 
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ISYM - 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) 

GRIDS - center-to-center spacing of strands 

FPCSLB- 28 day strength of slab concrete (ksi.) 

COMMON/PASBKl/ 

ZD(I), ... ,ZP(I) -dimensions of beam cross section (see D, ... ,P Table 1, 

this Volume) 

DIAPSD{I, J) - array of constants used to compute weights of standard 

diaphragms (see Table 2, this Volume) 

BEAMTP(I) - stored standard beam symbols used to identify standard 

beams from input data 

COMMON/PASBK2/ 

AV - total area of shear reinforcing (in. 2 ) 

FSY - yield strength of conventional reinforcing 

ECRPUL - ultimate unit creep strain without volume/surface ratio 

correction (see Eqs. 23 and 25, pp. 23, Vol. I) 

(in./in./ksi. x 10-6
) 

ESHSUL - ultimate shrinkage strain, without humidity correction 

factor (see Eqs. 24 and 29, pp. 23, Vol. I) 

(in./in./ x 10-6
) 

TIMCRP - constant in the denominator of hyperbolic expression for 

unit creep strain function (see Eq. 23, pp. 23, Vol. I) 

(days) 

TIMSHR - constant in the denominator of hyperbolic expression for 

shrinkage strain function (see Eq. 24, pp. 23, Vol. I) 
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AGECON - time from casting of beams to casting of first segment 

of deck (days) 

HUMID - relative humidity during substantial portion of beam 

curing period (percent) 

FTNER- factor multiplied times the square root of beam concrete 

release strength to obtain allowable release tensile stress 

on concrete 

FCOMR - factor multiplied times the beam concrete release strength 

to obtain allowable release compression stress 

FTEN - factor multiplied times the square root of beam concrete 

28-day strength to obtain allowable service condition 

tensile stress 

FCOM - factor multiplied times the beam concrete 28-day strength 

to obtain allowable service condition compressive stress 

VOLSUR- volume surface ratio of beam (in.) 

COMMON/BLK l/ 

NPNTS - number of design points along entire beam (design points 

are spaced at 1 ft. intervals) 

JPNT - tenth point under consideration 

JSPAN - span under consideration 

N - 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 

lOUT- 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 (see Table 1) 

. KKONT- if blank, no continuity slab pour used; if l, continuity 

pour specified 

NN - number of spans 

NNSPNS - (see NSPNS, COMMON/PASAN2/) 

PERM- perimeter of beam section (in.) 

SCLAXT - lateral load distribution factor for axle train 

STOIA- diameter of prestressing strand (in.) 

UNIFL - magnitude of uniformly distributed load on ~omposite section 

(kips/ft.) 

WTDIA - weight of single diaphragm (kips) 

XL(I) - length of span I (ft.) 
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Round span lengths to nearest 
foot. Determine number of spans 

Read cards 

FIGURE A.2-1. FLOW CHART FOR MAIN PROGRAM 
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--

NO 

Initialize moment 
and shear arrays to 

zero 

Establish symmetry 
codes 

YES 

Read non-standard 
beam dimensions card 

GO TO 300 

FIGURE A.2-l. (CONTINUED) 
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Compute beam properties 

composite section properties 

Compute diaphram 
moments and shears 

Scale other moments 
and shears 

Compute misc. quantities 
for ca 11 to DESIGN 

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

Subroutine Function 

This subroutine 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 produced 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 load 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 line for shear 

JTRIG- = -1, H truck 

= +1, HS truck 

MAXMOM - currently largest positive moment found at design 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 
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Set up array of 
node numbers at 

one foot intervals 
along beam 

Set up array ,of node 
numbers corresponding 
to tenth points in 

each sp~._n __ ~ 

Compute moment and 
shear due to continuity 

slab pour on simple 
beam JSPAN, oint JPNT 

Integrate area under 
influence lines for 
shear and moment to 

get moment and shear 
at point JPNT, span JSPAN 

produced by pbYr of 
remainin slab section 

Locate extreme 
points of moment 

and shear influence 
lines in each s 

FIGURE A.2-2. FLOW CHART FOR SUBROUTINE ANALYZ 
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Place front ~heel 
on moment ex:t~~WRW 
point Jl - truck 

left to right 

Place 
14 ft. 

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 
Total up min1mum momen 
produced by all wheels 

Compare with previous 
minimum and store 

s 11 er 
Total up maximum moment 
produced by all wheels 

Compare with previous 
maximum and store 

lar er 

N 

FIGURE A.2-2. (CONTINUED} 
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Total up moment 
due to all wheels 

ompare w1 prev1ous 
maximum and minimum 

moments. Select new 
maximum and minimum 
moments and store 



Place front wheel 
on moment extreme 

point NEXTRM + 1 - Jl 
- truck ri ht to left 

Move third w ee 1 out, 
to 30 ft. using 2 ft. 

move ·; ncrements. Select 
third wheel positions produ.cint 
maximum and minimum moment. 
Store maximum and minimum 
moment produced by third 

NO 

NO 

otal up minimwm moment 
reduced b all wheels 

Compare with previous , 
minimum and store 

Total up maximum moment 
reduced b all wheels 

Compare with previous 
· maximum and store 

lar er 

FIGURE A.2-2. (CONTINUED) 
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Compare with previous 
maximum and minimum 

moments. Select new 
maximum and minimum 
moments and store 

·. 



J' 

Place 
14 ft. 

wheel 
second 

Move third whee out 
to 30 ft. using 2 ft. 

move increments. Select 
third wheel positions produ.'Cing 

maximum and minimum shetr. 
Store maximum and mint,mum 
shear produced by third 

wheel 

Total up maximum shear 
roduced b all wheels 

Compare with previous 
maximum and store 

lar er 

NO 

FIGURE A.2~2. (CONTINUED) 
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ompare with previous 
maximum and minimum 
shears. Select new 
maximum and minimum 

shear and store 



Place front wheel 
on shear extreme 

point NEXTRV + 1 - Jl 
- truck right~;o left 

NO 

Move third wheel out 
to 30 ft. using 2 ft. 

move increments. Select 
third wheel positions producin 

maximum and minimum moment. 

NO 

NO 

Store maximum and minimum 
shear produced by third 

Total up minimum shear 
produced by all ~beels 

Compare with previous 
minimum and store 

ler 
Total up maximum shear 
produced by all wheels 

-----rr-TL---ompare w1 prev1ous 
maximum and s'tore 

lar er 

FIGURE A.2-2. (CONTINUED) 
-70-

ompare w1t previous 
maximum and minimum 
shears. Select new 
maximum and minimum 

sh r d store 



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

moments and store 

2 ft. 

FIGURE A.2-2. (CONTINUED) 
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Jl == Jl + 1 

Place front w ee 
on moment extreme 

point NEXTRM + 1 - Jl 
- truck right to left 

Compute moment ue 
to all wheels 

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

FIGURE A.2-2. (CONTINUED) 
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Place front whee 
on shear extreme 
point Jl - truck 

left tori· t 

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

sh ars and store 

Move 2 ft. 

NO 

NO 

FIGURE A.2-2. (CONTINUED) 
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NO 

Compute shear due 
to all wheels 

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

shears and store 

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 

Sum positive areas under 
moment influence line and 

shear influence line. Scale 
values by lane load. Add 

in effect of standard 
concentrated force at maximum 

extreme point. 

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 

lane loadings, and store respective 
largest ~nd smallest values 

FIGURE A.2-2. (CONTINUED) 
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NO 

YES 

Sum area under siiear:--1 
& moment influenc~~ 

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 Eqs. (16) and (17) of Volume 1). 

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 (!TEST, L, JPNT, JSPAN, RIMP, N) 

Subroutine Function 

This subroutine computes the impact factor for AASHTO standard 

loadings. The impact factor RIMP is computed from 

where 

and 

RIMP = 1. + RI 

50 RI = =-...:....::.,-=-RL + 125 RI < .30 

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 

i = 0 

1 < i < 5 

6 < i < 9 

i =10 

L. + LJ.+l RL = _,J"--=
2

,..........,_,__ 

L. + L. l 
RL = J J-

2 

L. + LJ.+1 RL = -'J"--=
2
--"-'-

L. + L. 1 RL = J J-
2 

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

0 < i < 5 

6 < i < 10 

-78-

RL = Lj(l - i/10) 

RL = il/10 

·-

.. 



.· 

Variable Definition 

!TEST - = 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+l} column array where N is the number of spans and Lis the total length 

of the beam (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 equations~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, Jl, 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 

Jl - 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 right 

-1, if axle train is moving from right 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 for current 

design point 

MINEFT - previous minimum moment (or shear) found for current 

design point 
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NWHL(I) - array containing wheel spacings 

ZMAX - 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 influence line for shear), 

the contribution of that wheel to the total shear is 

computed using the Ordinate of the influence line just to 

the right of the discontinuity (which is a positive value) 

ZMIN - 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, 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 line ordinate 

ZMIN -minimum influence line ordinate 
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SUBROUTINE SORTHS (MAXEFT, ZMAX, MINEFT', ZMIN, Jl, 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' 

Jl - node number of front wheel of truck 

J2 - node number of second wheel of truck 

J3MAX - 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 Jl and 

J2 

J3MIN - node number corresponding to the position of the 

rear wheel which produces the smallest moment (shear) 

when wheels 1 and 2 are at positions Jl and J2 

LMAX(I), LMIN(I) - (see subroutine SORTAX) 

MAXEFT, MINEFT- (see subroutine SORTAX) 

ZMAX, ZMIN - (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 blocks/PASDN/and/DUMP/. For each span of the 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 positive moment 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 ofT-beam (in.) 

C - prestress loss on release (fraction of initial stress lost) 

CRPHI - ~/(1 + ~) 

0 - distance from compression face (top of deck) to e.g. of 

strand pattern at midspan (in.) 

DBAR - distance between e.g. of composite and non-composite 

section (in.) 

OCR- one half of deck thickness (in.) 

OPTH- depth of beam (in.) 

ESD - ultimate differential shrinkage strain between deck 

and beam concrete (in./in. x 10-6
) 
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ESLAB- modulus of elasticity of deck concrete (ksi.) 

ETA - final prestress loss (fraction of initial stress lost) 

ETC - distance from bottom of beam to e.g. of strand pattern 

at midspan (in.) 

ETCOLD - storage for ETC 

FCOMED- allowable compression stress factor used at end of 

the beam 

FPCl - 28 day concrete strength necessary to sustain stresses 

at a tenth point under dead load, maximum positive live 

load moment, creep restraint moments (if positive) and 

prestress (ksi.) 

FPC2 - 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 

( ks i . ) 

FPCLFT - maximum 28 day strength required by stress conditions at 

tenth points to the left of midspan (ksi.) 

FPCLOD- storage for FPCLFT (ksi.) 

FPCNEW- new 28 day strength (ksi.) 

FPCOLD - storage for 28 day strength ( ksL) 

FPCRGT- same as FPCLFT, but for right side of midspan 

FPCRNW- new release strength (ksi.) 

FPCROD- storage for FPCRGT (ksi.) 

FSCRTH - dummy variable used when function FPRIMC is called only 

for the purpose of computing stresses top and bottom of 

the beam 

FSTRND - initial strand force (kips) 
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JR - number of top-most row in strand pattern 

JROLD - storage for JR 

NMIN - minimum number of strands to be placed in beam 

NUM - total number of strands in beam 

NUMOLD - storage for NUM 

OLDC - prestress loss on release 

OLDETA - storage for ETA 

PDRP - total force in draped strands (kips) 

PHI - the factor~ (see Volume I, Eq. (19)) 

PSTH - total force in straight stra~.ds (kips) 

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

RLSTP - final stress top of beam at holddown after release, 

computed in function FPRIMC and passed to MAIN in 

calling arguement list (ksi.) 

SAVEC - storage for C 

SHPHI - 1./(1 + ~) 

SIGB - stress bottom of beam at midspan due to all sources 

except prestress (ksi.) 

SIGBR- stress bottom of beam at holddown due to beam weight (ksi.) 

SIGT - stress top of beam at midspan due to all sources except 

prestress (ksi.) 

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

Yl, ... ;Y4; 

Zl, ... ,Z4- Dimension used in computing ultimate moment capacity 

(see subroutine ULTMO) 

YYBC - distance from e.g. of composite section to bottom of 

beam (in. 2 ) 
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ZIC- composite section moment of inertia (in. 4 ) 

ZL- length of span (ft.) 

ZMO, ... ,ZM3- fixed end moment components for prestress creep restraint 

(see Volume I, Fig. 8) (ft. -kips) 

ZMBW - bending moment at midspan due to beam weight (ft. - kips) 

ZMC - dead load moment acting on composite section at midspan 

(ft. - kips) 

ZMDL - fixed end moment for dead load creep restraint (see Volume 

I, Fig. 7) (ft. - kips) 

ZMHD - bending moment due to beam weight, at holddown point 

(ft. - kips) 

ZMNC - dead load moment acting on non-composite beam section 

at midspan (ft. - kips) 

ZMSH - fixed end moment for differential shrinkage (see Volume 

I, Fig. 9) (ft. - kips) 

ZMSLP - positive service load moment to be resisted by continuity 

connection over support (ft. - kips) 

ZMSLPF - service load level alternating moment for fatigue stress 

check of positive moment continuity connection 

ZMULSP - 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 in 
STSLOD(i, j) 

Compute parameters 
not· d~pendent on 
span 

Compute span dependent 
parameters - span N 

Place minimum stran s 
CALL ADDIT 

Set release prestress 
l--------JI 1 oss to zero 

Store new 
release loss 

NO 

Compute f~i for 
stresses at hold
down 

CALL FPRIMC 

Compute prestress 
losses 

CALL PLOSS 

Compute f• based c 
on midspan stresses 

CALL FPRIMC 

FIGURE A.2-3. FLOW CHART FOR SUBROUTINE DESIGN 
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tore current strand 
NO pattern, concrete 

")...:..::.:------::---1 strengths and pre-

estore old strand 
pattern, concrete 
strengths and pre
stress losses from 
stora e 

ompute cracking and 
ultimate moments 

CALL ULTMO 

Go to 75 

FIGURE A.2-3 (CONTINUED) 
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: Go to 100 NO 

Maintaining same number of 
strands and strand rows, 
rearrange strands for 
minimum eccentricity 

Compute f'. & f' 
Cl C 

zero out creep 
restraint moments 

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

Compute f~; to resist 
stresses at end of 
beam 

YES 

FIGURE A.2-3 (CONTINUED) 
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Restore old strand 
pattern and concrete 
strengths 



NO 

Go to 200 

Go to 300 

NO 

NO 

Set minimum end eccentricity 
NECMIN(N) = Jl 

Compute maximum f~ 

necessary to resist 
service load stresses 
at points 0/10 thru 
4/10, with draped 

r nd i r 1 

c = maximum of values 
req 1 d. for points 0/10 
thru·lO 10 

FIGURE A.2-3 (CONTINUED) 
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....... _.store right 
eccentricity 

f' c 

S>__;;;;..;;... __ .....,.store current eccentricity 
for both ends. Store f' 

Compute fixed-end moments due 
to D.L. & prestress creep and 
due to shrinkage - this span 
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Store restraint 
moments at supports.,__.:...:.;:::..__~ 

NO 

Solve for final creep
restrains moments 

CALL SLOPED 

Compute parameters 
needed in DCKSTL & 
SHEAR 
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SUBROUTINE DCKSTL (Zl, Z2, Z3, Z4, Yl, Y2, Y3, Y4, VB, 
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 load 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 in. 

above the bottom of the beam. 

Variable Definition 

ASNEG(I, J) - area of deck reinforcing required at (I-l)th tenth point, 

span J (in. 2/ft. of slab) 

ASPOS(I)•- area of positive moment reinforcing required at Ith 

support (in. 2 ) 

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

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

EST - 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 e.g. of beam cross section to bottom 

of beam (in.) 

YC - distance from bottom of beam to e.g. of concrete 

compression zone (in.) 

YSHF - distance between e.g. of beam and e.g. of section consisting 

of beam plus transformed area of deck reinforcing (in.) 

YT- distance from e.g. of beam cross section to top of beam (in.) 

YTS - distance from e.g. of section consisting of beam plus trans

formed reinforcing area, to reinforcing steel (in.) 

Zl , •.. , Z4; 

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

ZIBM - moment of inertia of beam section (in. 4 ) 

ZICMP- moment of inertia of composite cross section (in. 4 ) 

ZMSLF(I) - negative cyclic service load moment at (I-l)th tenth point 

(ft. - kips) 
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ZMSLN(I) -maximum service load negative moment at (I-l)th tenth 

point (ft. - kips) 

ZMSLPF - positive cyclic moment at right end of span (ft. - kips) 

ZMSLSP - maximum positive service load moment at right end of span 

(ft. - kips) 

ZMULN(I) -ultimate negative moment at {I-l)th tenth point (ft. - kips) 

ZMULSP - 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 losses 

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 e.g. of strands (in.) 

FPCR - release 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 e.g. of beam to bottom of beam (in.) 

YBC - distance from e.g. of composite section to bottom of 

beam (in.} 

ZI - moment of inertia of beam (in.4) 

ZIC- moment of inertia of composite beam (in. 4) 

ZINLOS - fraction of strand stress lost on release 

ZLOSS - fraction of strand stress lost after all losses 

ZMBW - dead load moment due to beam wefght at midspan {ft. - kips) 

ZMC- total dead load moment at midspan acting on.composite section 

(ft. - kips) 
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ZMNC ~ total dead load moment at midspan (except beam weight) acting 

on noncomposite section (ft. - kips) 
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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. Element (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)~ tenth point of 

span J 

ZMSUP{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) ~ 

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 least NSWEB strands. If the row 

is full, a new row is started. 

Variable Definition 

JSP - span number 

NLIM(I) - one half the number of non-drapable strands that can be 

placed in row I 

NRFLG - number of rows which contain non-drapable strands 

NS(I, J) -number of strands in row I, span J 

NSWEB - number of drapable strands per row 

NTOP upon return contains the number of top-most row in 

strand pattern containing strands 

NUMSTN - upon return contains the total number of strands 
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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{!, J) - array used to keep track of pivotal 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 
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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(I) - (see a, 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 e.g. axis of beam to e.g. of strands at 

(I-l)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 (1-l)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 

(1=1}, middle half of span (1=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-l)tenth point, span J, 

using ACI load factors (kips) 

ULTSHR(I, J) - ultimate shear to be resisted at (1-1) tenth point, span J, 

using AASHTO load factors (kips) 

ZJD- effective depth used in AASHTO criteria (Vol. I, Eq. (76)) (in.) 
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SUBROUTINE ULTMO (ASTAR, FPCBM, FPS, ASPRM, FPL, D, DPTH, FSY, DCR, Yl, 

Y2, Y3, Y4, Zl, Z2, Z3, 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. 2 ) 

ASTAR- total area of strands(in. ) 

BEFF- effective flange width of composite section (in.) 

C - total area contained in concrete compression zone (in. 2 ) 

CC - total compressive force resulting from compression stress 

in concrete (ksi.) 

CLONG - fraction of initial strand force lost after all prestress 

losses have occurred 

CONl, CON2- constants used in computing stress in prestressing strands 

from known strain 

D - the distance from the e.g. of strands to the top of the 

deck (in.) 

DBAR - distance from e.g. of strands to e.g. of concrete compression 

zone (in.) 

DCR- distance from e.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 - initial strain in strands (in./in.) 

ESP- strain in deck steel (in./in.) 

FS- stress in strands (ksi.) 

FSUSTR- stress in strands when neutral axis in slab (ksi.) 

PSTAR - reinforcement index used in computing positive ultimate 

moment capacity when neutral axis in slab 

SUMFOR - total of forces in the concrete compression zone, 

strands and deck reinforcing (kips) 

T - total force in conventional strands (kips) 

X - distance to the location of the neutral axis from 

top of composite section (in.) 

YC - distance from e.g. of compression zone to top of 

slab (in.) 

ZMUL - upon return, contains the positive ultimate moment 

capacity of the section (ft. - kips) 

Zl, ... ,Z4 

Yl, ... ,Y4 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 e.g. 

of concrete compression zone. It is called from both subroutine ULTMO and 

DCKSTL. The distance BRACK is defined from 

0. 

BRACK = ( X - ZL) 
(ZU-ZL) 

X s; ZL 
ZL ~ X :so ZU 
X > ZU 
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-- FUNCTION ECC (NS, DO, NTOP, JSP, NUMSTN) 

Purpose 

This function subprogram computes the distance between the e.g. of 

the strand pattern (between drape points) and the e.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 e.g. of strand row I to e.g. of beam 

{positive if strand row is above e.g.) (in.) 

JSP 

NS (I, J) 

span number 

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, JlOTH, 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. 

Variable Definition 

A - area of beam (in. 2 ) 

DD(I) -distance from e.g. of beam to strand row I; positive 

if strand is above e.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 

JlOTH - stresses occur at (JlOTH-1) tenth point 

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- load induced stress in the top of the beam (ksi.) 

STOTBT - total stress at bottom of beam due to prestress and 

applied loads, at tenth point under consideration (ksi.) 

STOTTP- total stress at top of beam due to prestress and load (ksi.) 

ZB- section modulus for bottom of beam (in. 3 ) 

ZLOSS - fraction of initial prestress force lost 

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

c 

c 
c 
c 

c 

REAL*4LLMASP,LLMASNtLLSASP,LLSASN,LL~AXP,LLMAXN,LLSAXP.LLSAXN, 

2L 1 MAMOM,MIMOM,MSAXN,MSAXP,MSASN,MSA5P 
00000010 
00000020 

INTEGER*2 ITILT,TT,IDENT,BEAMTPtiD,IDS,IDH,lD1,ID2,BK,KAXT,KKONT, 00000030 
lKDIAPtlST,MlSCtLLtKBMTYP,SKAXT,SKKONT 00000040 
COMMON/PASAN1/LLMASP(lltlO),LLMASN(lltlO),LLSASP(11,10),LLSASN(11t00000050 
11Q),LL~AXP(11,10),LLMAXN(llt10)1LLSAXP(llt10),LLSAXN(llt10)t 00000060 
2DLMUNF(11,10),DLSUNF( 11,10),DLMBM(11t10),DLMSLS(llt10)tDLSSLS(11t100000070 
30) ,DL MSLC ( 11 , 10) , DLSSLC ( 11 ,1 0) , MSASP ( 11 ,1 0) , MSAS N( 00000 080 
411.10) ,MSAXP( llt10) ,MSAXN(11tl0) t1BETA(10,2),SL(10) 00000090 
5 , LOD K OD ( 7 ) , P WHEEL { 1 5 ) , BET A ( 1 0 , 2 ) , NW rl L ( 1 4 ) , L ( 1 0 ) , DL SB M ( 11 t 1 0 ) 0 0 0 0 0 1 0 0 

COMMON/PASAN2/ SCLHHS,SCLLNE,SCLCCM,SCLCOVtNWHEELtKCONT,NSPNS,NN 00000110 
COMMON/DUMP/MAMUM(11,1C),MlMOM(11t10),CkPMOM(1ltlO),OLMCOM(11t10),00000120 

* DL MS I M { 1 1 , 1 0 ) , U L T SH R ( 11 , 1 0 ) , UL T A C I ( 1 1 , 1 0) , UL T 1140 M ( 1 0 ) , SMO M ( 11 • 1 0) , CO 0 00 130 
*S TSLOD ( 110, 4) , S T SRLS { 6,1 0) , ZTCBM ( 10) , ZBCBM ( 1 0) , Z ICBM( 10), YTC ( 1 0) • 00000140 
*Y F3C( l 0 ) , FPC f.< L ( 10), FPC BM ( 1 0), ZLOS SR ( 1 0) , ZLOSS ( 10), TAU I ( 10 t 11 ) , 000 00150 
* 0 D ( 5 0 ) , l L { 1 0 , , A L PH ( 1 0 ) , NL I M ( 2 0 ) , N S ( 5 0 t 1 0 ) • E L ( 1 0 ) , E R ( 1 0 ) • 
* S P CA AS ( 3 , 1 0 ) , S PC A C I ( 3 , 1 0 ) , UL T M SP ( 1 0 ) , ASP 0 S ( 11 ) • A SNE:: G ( 1 1 • 1 0 l , 
*AREACP(1Q),NOIA(10), 

REMAINDER OF /DUMP/ IS OVERLAPPED. 
*SIGMA ( 11 , 4) , DL MD IA { 11 , 10), DLSD I A ( 11, 10) , HDPT ( 10) , KECL ( 10) • 

00000160 
00000170 
00000180 
00000190 
00000200 

*KEC~(10)tECCCL(lO),KTOTSN(l0),KDEPSN(llltlTILT{3,54),TT(5), 00000210 
*IDENT(5),CD(4),ZTUPSL(l0) 00000220 

COMMON/PASDN/NNSPNS,ZTBM,ZBBM,BMA,ZIBM,YB,YTtStFPStFPL.THK,KASE, 00000230 
:4<FPCSLB,AMWT,SLBWT,UW8foi,STSlZE 1 NSWEB,NRFLG,NRAVtFPCBMN,N,ISY~, 00000240 
*KODSYM,IITER,GRIDS 00000250 

COMMON/PASBK1/ l0(13),ZB(13),Z~( 13),~A(13)tZC(13),ZE(13),ZG(13)eZH00000260 

1( 13) tZF( 13) ,ZQ( 13),Z0(13),ZP{13) ,DIAPSD(12,2) eBEAMTP(17) 00000270 
CCMMUN/PASBK2/AVtFSY,ECRPUL,ESHSUL,TIMCRP,TIMSHRtAGECGNt 00000280 

*HUMID,FTERtFCOMReFTEN,FCGM,VOLSUR 00000290 
DATA IDS,IDH,I01,ID2,8KtMISC,LL/ 1 S 1 , 1 H1 t 1 1 1 t 1 2 1 t 1 1 t 1 M1 t 1 L'/ 00000300 
I I·H E G E R F 0 R M ( 9 ) / I ( 1 H + • ' • • 3 2 X • • • • • • I • • • ( 1 X ' t ' I 2 H A- • • I • I 2 • I • 0 0 0 0 0 31 0 

$ 1 2Xo1 1 e'H*) )'/ 00000320 
I N TE: GE R D I G IT ( 1 0 ) /. 1 •• t 2 ••• 3 • •• 4 ••• 5 I • I 6 I •• 7' •• 8 I • I 9 I •• 1 0. / 

INTLGER ROW(10)/10*'ROW 1 / 

DATA KYES,NO /'YES 1 , 1 NO '/ 

CALL REREAD 

READ TITLE CARDS 

~EAD(5e102)(ITILT(l,J2),J2=10e26),(1TILT(l•J2),J2=48,54) 

102 FORMAT(9X.17A1.21X,7Al) 
READ(5,104)(1TILT{2,J2),J2~13e19),(1TILT(2,J2),J2=26t28), 

$(lTlLT(2,J2)eJ2=44t54) 
104 FORMAT(l2X.7A1t6X,3A1.16Xt11A1l 

REAU(5,106)(1TILT(3,J2),J2=13t54) 
106 FORMAT(12X,42A1) 

R E. AD ( 5, 1 0 7) I D 
1 0 7 F 0 RM AT ( A 1 ) 

C PICK UP LOADING CARD 

00000330 
00000340 
00000350 
00000360 
00000370 
00000390 
00000400 
00000410 
00000420 
00000430 
00000440 
00000450 
00000460 
00000470 
00·)00480 
00000490 
00000500 
00000510 
OOC00520 
00000530 
0;)000560 
00000580 
00000590 
00000600 
00000610 
00000620 

c 
; 1052 READ(99,114) (TT(J2),J2=1.2),(TT(J2t.J2=4e5),UNIFL,KAXT,KKONT, 

* ( L ( J 2 l , J 2= 1 • 1 0) 
114 FORMAT(4Xt2A1tlX,2A1,1X.F4.2,2XtAlt1XtA1t2Xe9{F4.1t2X),F4.l) 

SKAXT=KAXT 
SKKJNT= KKONT 
KANALY=O -113-
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c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 

ROUND SPAN LENGTHS TO NEAREST FOOT 

DO lC Jl=ltlC 
SS=L ( J 1 ) 
Sl=A.INT(SS) 
IF(L(Jl)-Sl.GE •• 5) 
IHL(Jl )-Sl.LT •• 5) 

!F(L(Jl)eNE.O.) N=Jl 

L(Jl)=Sl+le 
L(Jl)=Sl 

10 ZL<Jl)=L(J1) 
NN=:--..1 
SS=O. 
00 12 J1=1,N 
SS=SS+L(Jl) 

12 SL(J1)=SS 

SET PAR~MLTERS SO THAT ALL SLAB WEI~HT CARRIED BY SIMPLE BEAM -
CHANGED LATER IF PARTIAL CONTINUITY POUR INPUT 

DO 16 Jl=loN 
BETA(Jlol)=Oe5 

16 BETA{Jlo2)=0•5 

PICK UP BEAM CARD 

READ ( 5 , 1 0 7 ) I D 

5'.)0 READ(99ol20) C IDENT(Jl) oJl=lo5) oKBMTYPtStTHK,FPCI:IMN, I ITER,FACTORo 
i>SCLAXT,(NDIA(Jl ),Jl=lol0),10UT,WDIA 

120 FORMAT(4X,5AlJ3X,A2o3X,F4e2o3X,F4e2o3X,F4.2,3X,I1,3X,F3e2t3Xo 
*F3.2,3Xol011o3X,Ilo3X,F4e2) 

1 1 6 

1 1 ~' 

22 
.24 

DEFINE STANDARD BEAM QUANTITIES 

UwSL9=el50 
UWBM=el50 
STSIZE=Oel53 
NSWt::8=2 
FPS=27 Oe 
FPL=eb3*FPS 
FPCSLB=3 • 6 
GRIDS=2e0 
ISYM=O 
IF(FPCI:IMNeEOeOe) FPC~MN=5•0 

IFCSCLAXT.EO.OeG) SCLAXT=l.O 
IF(SKAXT.EOeHK) GO TU 24 

PtAU AXLE:. TRAIN 

~EAD(:,,116)(PWHLEL(J1) oJl=l .15) 
F 0 ~MAT ( 4 X , 1 5 ( F 3 • 1 , 1 X) ) 

RLAUC5.118)(NWHL(Jl).Jl=lol4) 
f-'ORMAT(8X.l4( 13olX}) 
DO 2.2 Jl=1.15 
IF{~WHEEL(Jl)eNteCe)NwHEEL=Jl 

CGNTINUE 
lF(SKKONT.EOeBK) GO TO 28 

READ ~ARTIAL CONTINUITY FUR DEAD LOAD 
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00(.;006~0 

00000640 
00000650 
00000660 
000006-70 
00000680 
00000690 
00000700 
00000710 
00000720 
00000730 
00000740 
00000750 
OC000760 
00000770 
00000780 
00000790 
00000800 
000 00810 
00000820 
00000830 
000008{+0 
00000850 
00000860 
000008]0 
00000880 
00000910 
00000930 
OOOOC940 
00000950 
00000960 
00000970 
00000980 
00000990 
00001000 
00001010 
00001020 
00001030 
00001040 
00001050 
00001060 
00001070 
0001)1 080 
00001090 
00001100 
00001110 
00001120 
00001130 
00001140 
GO 001150 
00001160 
00001170 
000011!30 
00001190 
00001200 
000012..10 
00001220 
00001230 
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c 

. -

c 
c 
c 

: 

c 

11 7 

26 
28 

32 

36 

READC5t117)(8ETA(J2t1),bETA(J2e2),J2=1t10) 
FORMAT(4X,t0(F2e2o1XoF2e2o2X)) 
DO 26 J1=1tN 
IBETA(Jl,1)=1FIX(BETA(Jlol)*L(J1)+200+SL(J1)-L(Jl)) 
TERM=LCJl )-BETA( Jl,2)*L(Jl) 
IBETA(J1,2)=IFIX(TERM)+200+SL(Jl)-L(Jl) 
IF( KKONTeECeBK) KCONT=O 
IF( KKONTeNEeBK) KCONT=1 

SET UP FOR CALL TO ANALYSIS 

IF(KANALYeEQel) GO TO 51 
DO 36 J1=1o7 
LODKOD ( J 1 )=0 
I F ( UN I F L • G T • • 0 0 1 ) L OD K 00 ( 4 ) = 1 
IF(KAXTeNEeBK) LODKOD(3)=1 
IF(TT{l)eEO.BK.AND.TT{4)eEO.BKl GO TO 42 
IF(TTC4)eEOeiD2) GO TO 38 
SCLHHS=24 • 
SCLLNE=e480 
SCLC OM=l 3 e5 
SCLCOV=l 9.5 
GO TO 40 

38 SCLHHS=32e 
SCLLNE=e640 
SCLCOM=l8e 
SCLCOV=26e 

40 IF(TT(2)eEOelDS) LODKOD(2)=1 
IF(TT(2)eEOeBKeOReTT(2)eEOeiDH) LODKOD{l)=l 
IF(LODKOD(l)eEOeOeOReLODKOD(2)eNEe0) GO TO 42 
WRITE(6,124) TT{ 1) oTT(2) ,TT(4) oTT(5) 

124 FORMAT(////,30Xe'*UNRECOGNIZED AASHTO LOAD SPECIFIED*'•49Xe2Al, 
* '-' t 2A 1) 

KBGMB=l 
GO TO 2000 

4 2 DO 4 4 I= 1 t N 
DO 44 J=l .11 
MSASP( Jtl )=Oe 
MSASN(J,I)=O• 
r-ISAXP( J, I )=Oe 
M SA X N ( J , I ) =0 • 
LL"-iASP(J,I)=O• 
LL\1ASN(J,I)=Oe 
LLSASP(J,Il=Oe 
LLSASN(J ,I ):O, 
LLMAXP(J, I )=Oe 
LLMAXN(J,I )=0• 
LLSAXP(J,I)=O, 
LLSAXN(J, I )=Oe 
DLMUNF(J,l)=Oe 
DLSUNF(J,Il=O• 
DLMBM(Jei)=Oe 
DLSBM( J t I l=O • 
DLMSLS(J,l)=Oe 
DLSSLS( J, I )=0 •. 
DL '1SLC C J t I) =C • 

-115-

00001240 
00001250 
00001260 
00001270 
00001280 
00001290 
00001300 
00001310 
00001320 
00001330 
00001340 
00001350 
00001360 
00001370 
00001380 
00001390 
00001400 
00001410 
00001420 
00001430 
00001440 
00001450 
00001460 
00001470 
00001480 
00001490 
00001500 
00001510 
00001520 
00001530 
00001540 
00001550 
00001560 
00001570 
00001580 
00001590 
00001600 
00001610 
00001620 
00001630 
00001640 
00001650 
00001660 
00001670 
00001680 
00001690 
00001700 
00001710 
00001720 
00001730 
00001740 
00001750 
00001760· 
00001770 
00001780 
00001790 
00001800 
00001810 
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c 
c 
c 
c 

c 
c 
c 

44 DLSSLC(J,l)=O• 

CHECK SYMMETRY 9 KODSYM=O -NO SYMMETRY, KODSYM=1 -SYMMETRICAL 
WITH EVEN NUM3ER SPANS, KUDSYM=3 SYMMETRICAL WITH ODD 
NUM81::R SPANS 

Jl=N/2 
KOD~=O 

DO 48 J2=1,J1 
IF(KODEeEOel) GU TO 48 

Sl=L(J2)-L(N+1-J2) 
lF{AUS(Sl)eGI::eleE-02) GO TO 46 
GO TIJ 41') 

4(, KODL=l 
48 CCNTINUE 

DO 50 Jl=l,.N 
NT=N/2 
DO 50 J2=1, NT 
TEST=N-(J2*2) 
IF(TEST.EQ.O) J3=1 
IF(TEST.EOel•) J3=0 

50 IF(KOD~eEOel) KODSYM=O 
IF(KODE.COe0.AND.J3.EQeC) KODSYM=l 
1F(KQOEeEO.O.ANO.J3eEOel) KOOSYM=2 
1\SPNS=N 
IF(KODSYMeEO.l) 1\SPNS=N/2+1 
IF(~ODSYMeEOe2) NSPNS=N/2 

CHI::CK FOR SYMMETRY OF PARTIAL CCNTINUITY POUR 

Jfo=NSPNS 
IF(KUDSYM.EO.O.OR.KCONT.EO.O) GO TO 57 
DO 55 Jl=loJ6 
IF(81::TA(J1,l).NE.bi::TA(N+l-J1,2)) GO TO 53 
IF(IJETA(J1,2).Nt..I:3ETA(N+1-Jltl)) GO TO 53 
GO TD 55 

53 NSPNS=N 
KODSYM=O 

55 CONTINUE 
'57 CC~TINUE 

NNSPNS=NSPNS 

23/14/39 

0000 182p 
000 01 830 
00001840 
000018?0 
00001860 
00001870 
000018BO 
00001d90 
00001900 
00001910 
00001920 
(10001930 
00001940 
00001~50 

00001960 
00001970 
00001980 
00001990 
0000 20()0 
00002010 
00002020 
000020JO 
00002040 
00002050 
00002060 . 
00002070 
00002080 
C0002•J90 
00002100 
00002110 
00002120 
0 0002130 
00002140 
00002150 
00002160 
00002170 
00002180 
00002190 
00002200 
00002210 

C***********************************************************************00002220 
C~LL ANALYZ 00002230 

C******~***************•************************************************00002240 
c 00002250 
c 
c 

c 
c 

READ NDN-STANDARC BEAM F~OPERTIES 

'51 IST=Kl~MTYP 

lt(Kf::lMTYPeNC.BEAMTP(l3)) GO TO 52 
n E AD ( t>, 1 2 6 ) I D , Z lJ { 1 3 ) , Z B ( 1 3 ) , l w ( 1 3) , l A ( 1 3) , ZC ( 13 ) , ZE ( 1 3) • 

1> ZG ( 1 3) , l H ( l 3) , l r ( 1 3) , ZQ ( 1.3) , ZO ( 1 3) , Z P ( 1 3) • NS WEB • GR 1 D S 

1 2 f F 0!-IM AT ( 4 X , A2, 1 2 { 1 X, F 4 • 2 ) o 2 X, I 1 , 2 X , F 4 • 2) 
IF(GRIDSeEOeOe) GRlDS=2eC 
IF(NSWCA.EQ.O) N5~EB;2 

lF(IO.EQ.BKeOR.IDeEOeBEAMTP(13)) KASE=13 
IF(lDeEO.BK.OReiD.EQ.BEAMTP(13)) GO TO 58 
IST=ID 

IDENTIFY STANDARD SLCTIGN 
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00002260 
00002270 
OOC02280 
00002290 
00002300 
00002310 
00002320 
OOC02330 
00002340 
00002350 
00002360 
000023·?0 
00002.380 
00002390 



~ c 

c 

5L: DfJ '.:>4 Jl=1.17 
KASf:=Jl 

MAIN 

IF<ISTeEOeREAMTP(Jl)l GO TO 56 
5'+ CCNTINUE 

"RlTE{6.128) IST 

DATE ;. 76070 23/1 4/3~ 

00002400 
000'J2410 
00002420 
00002430 
00002440 
OOC02450 

128 FURMAT(////o30Xo'*UNRECOGNIZABLE STANDARD BEAM SPECIFIED*'•/o35X, 00002460 
$ 1 8£AM SPECIFif:D WAS 1 tA2) 00002470 

KROMS=2 00002480 
GO TO 2000 

Sh IF(KASEeEOel4) KASE=l 
If(KASE.EO.l5) KASc=2 
lF(KASfeEOel6) KASE=3 
IF(KASEeEOel7) KAS~=4 

!F(KBMTYPeNc.BEAMTP(l3)) GO TO 58 
If-'(ZD( 13l.Ea.c.) ZD(13)=ZD(KASE) 
IF ( llH 1 3 ) • t:' Q • () • ) Z fJ ( 1 3 ) = Z 8 ( K AS E) 
If(ZW(l3).EO.O.) ZW(13)=ZW(KASE) 
IF ( l A ( 1 3 ) • E a eD • ) Z A { 1 3 ) = Z A ( K AS E ) 
IF { L <... ( 1 3 ) • c a • 0 • ) ZC. ( 1 3) = ZC ( KAS E:.) 

IF(LC{ 13)ef:O.C.) ZL(l3)=ZE(KASE) 
IF(lG(l3)eEO.O.} ZG(l3l=ZG(KASl) 
IF ( Z H ( 1 3 ) • E 0 • G • ) ZH ( 1.3) = ZH (KASEl 
!F(ZF(13)eEOe0e) ZF{13)=ZF{KASE) 
1F{ZQ(l3)eEOeO•> ZQ(l3)=ZQ(KASE) 
IF(Lu(l3).EO.Ce) Z0(13)=ZO(KASc) 
IF(ZP(l3~ef:Oef:.} ZP(l3)=ZP(KASf) 
KASL=l 3 

C DEFINE STANDARD DIAPHRAMS 

00002490 
00002500 
00002510 
00002520 
00002530 
00002540 
00002550 
00002560 
00002570 
00002580 
00002590 
00002600 
00002610 
{)0002620 
00002630 
00002640 
00002650 
00002660 
00002670 
00002680 
00002690 
00002700 
00002710 
00002720 
00002730 
00002740 
00002750 
00002760 
00002 770 
00002780 
00002790 
00002800 
00002810 
00002820 
OOOJ2830 
OC002840 
00002850 
00002860 
00002870 
00002880 
000028~0 

OOC02900 
00002910 
OC002920 
00002930 
00002940 
00002950 
00002960 
00002970 

.. 

c 

c 
c 
c 

5d IF(WDIA.NEeOo) ~TOIA=WDIA 

1 F ( \'J D I A • NE • 0 • ) G U T 0 6 1 
wTDIA=Co 
IF(KA~E.EOel3) GO Tn 61 
wTDIA=DlAPSD(KASE,ll*(S-DIAP50{KASE,2) ,*UWSLB 

COMPUTL llLAM St::CTILN Pf'OFERTit_s 

t> 1 J=KA SL 
E.~ ivl D= Z 0 ( K A S t. ) 

~FM8=l~(J)/2.-lQ{J)-ZW(J)/2o 

REMT=ZA(J)/2e-ZP(J)-ZW(J)/2a 
TI =ZC{J)**3*REMB/l2e 
AREA=ZC(J)*{l0(J)/2o-ZW(J)/2e-ZO(J)) 
XI=Tl+AREA*(ZC(J)/2o)**2 
AY8=AREA•ZC(J)/2o 
TI=(REM8*ZE{Jl**3)/36e 
TA=oS*ZE(J)*REMd 
AREA=AREA+TA 
XI=TI+TA*{ZE(J)/3e+Z<...(J))**2+XI 
AY9=AYB+TA*(ZE(J)/~e+LC(J) l 
TA=a5*ZQ(Jl*ZF(J) 
TI=( lQ(J )*ZF(J)*•3)/36e 
Af.E:A=AkEA+TA 
XI=Xl+TI+TA•CZF(J)/1e+ZF.(J)+ZC(J)l**2 
AYQ=AYB+TA*(ZF(J)/3e+ZE(J)+ZC(J} I 
TA=(ZC(.J )+lE(J) )*ZO{J) 
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c 
c 
c 

TI=< lQ(J)*{ZC(J)+ZL(J) )**3)/12. 
AREA=AREA+TA 
XI=XI+TI+TA"'({ZC(J)+lE(J) )/.2•»**2 
A Y ::3= A Y B + T A* ( ( Z C ( J ) + l E ( J ) ) / 2 • ) 
TA=ZP{J)*ZO(J)*e5 
Tl=( lD(J)*ZO( J)**3)/36• 
AREA=AREA+TA 
XI=Xl+TI+TA*(ZD{J)-ZH(J)-ZG(J)-ZO(J)/3e)**2 
AYB=AY~+TA*(ZD(J)-ZH(J)-ZG(J)-ZO(J)/3e) 

TA=ZG(J)*PEMT,.,.5 
TI=(REMT*ZG(J)**3l/36. 
AP~A-=AREA+TA 

Xl=XI+TI+TA*(ZD(J)-ZH(J)-ZG(J)/3.)**2 
AY~=AYB+TA*(ZO(J)-ZH(J)-ZG(J)/3.) 

T A =Z i-> ( J) * ( Z H ( J) t- Z G ( J t } 
TI=< ZP(J~*(ZH(J )+ZG(J) )**3)/12. 
AREA=AREA+TA 
Xl=XI+Tl+TA*(ZD(J)-{ZH(J)+ZG(J) )/2el**2 
A Y 8= A Y B + T A* ( l ;.> C J ) - ( l H ( J ) + Z G ( J ) ) / 2 • ) 

TA=ZH(J)*REMT 
TI=(RLMT*ZH(J)**3l/l2e 
APEA=:APEA+TA 
XI=XI+TI+TA*(ZO(J)-lH{J)/2e)**2 
AYH=AYB+TA*(ZD(J)- ZH(J )/2•) 

TA=.S*Ce75)**2 
TI=(e75)*li<4/12. 
AI-'EA=AREA-TA 
XI=XI-TI-TA*{•333*e7S)**2 
AYS=AYB-TA*e333*•75 
TA=LO(J)*ZW(J)/2• 
TI=ZW(J)/2•*ZD{Jl**3/12• 
ARt:.A . .:::ARE::A+TA 
Xl=:X. I+TI+TA*( ZD( J)/2e )**2 
AY9=AY8+TA*ZD(J)/2• 
YE-:l=A YB/A REA 
YT=ZD(J)-Yb 
X I =X I - AF< E A * Y 8 * * ~ 
E3:VIl=Xl*2• 
~1MA=ARE::A*2• 

l Tdl-1.:::8 M I /YT 
l HM=BMI /YE3 
PE~M=(ZD(J)+SOR1(Zt:.(J)**2+REMB**2)+SQRT(ZF(J)**2 

$+lQCJl**2)+SORT(ZP(J)**2+ZO(J)**2)+SQRT(REMT**2 
~+ZG(Jl**2l+ZA(J)/2e+ZB(J)/2e-ZG(J)-ZD(J)-ZF(J)-ZE(J))*2• 

VOLSUR=RMA/PlRM 
HMD=ZD(J) 
ZII:3M=BMI 

COMPUTE COMPOSITE SECTIGN PROPERTIES 

f3PRIME.-=ZW(KASE) 
[)(I 72 Jl=1,N 
SL>=F=S 
IF(St::FFeGTeL(Jl )/4.) SEFF=L(Jl)/4e 
IF(SEFF.GT.THK+ZW(KASE)/12.) SEFF=THK+ZW(KASE)/12• 
IF(SEFFeGTeTHK) SEFF=THK 
~SLU=12.*S~FF*THK 

Y H C: ( J 1 ) :::. ( Y 8 * R M A +A S L B * ( B MD + T H K / 2 • ) ) / ( 8 M A +A SL B t 
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00002980 
00002990 
00003000 
00003010 
00003020 
0000 3030 
0000 3040 
00003050 
00003060 
00003070 
00003080 
00003090 
00003100 
00003110 
00003120 
00003130 
00003140 
00003150 
00003160 
00003170 
00003180 
00003190 
00003200 
00003210 
00003220 
00003230 
00003240 
00003250 
0000j260 
00003270 
00003280 
00003290 
00003300 
00003310 
00003320 
00003330 
C0003340 
00003350 
00003360 
00003370 
00003380 
00003390 
00003400 
00003410 
00003420 
00003430 
00003440 
0000 3450 
00003460 
000 034 70 
00003480 
0000349() 
0000350() 
00003510 
0000 3520 
000035_;3C 
00003540 
00003550 
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: 

.. 

c 
c 
c 

c 
c 
c 
c 
c 
c 

YTC( Jl )=BMD-YBC( Jl) 0000 J5o0 
ZI=BMI+gMA *(YBC(Jl)-Yf3)**2+SEFt*THK**3+ASL~*(YTC(Jl)+THK/2•)**2 0000\510 
Z I C B M ( J 1 ) = l I 0 0 0 0 3 56 0 
ZTC3M(Jl)=-Zl/YTC(Jl) 
z;.o,:3M(Jl )=ll/VBC(Jl) 
AREACP(Jl)=dMA+ASLB 

72 ZTO~SL(Jl)=-ll/(YTC(Jl)+ThK) 

READ(5.130.END=76) 1ST 
1.30 Fui~MAT ( Al) 

IF(ISTeNEeMISC) GU TO 78 

~LAD MISCELLANEOUS PHOPLRTIES CARD 

REAU(~9,132) STSIZEoFPS,UWHM,UWSLBoFPCSLH.ISVM 
132 FORMAT(4X.F4.3.2X.F4e1o2(2XoF4e3)92(2X.F4.2).2Xoll) 

IF(~TSIZ~eEOe0e) STSIZE=el52 
IF(FPS.~a.Oel ~PS=27C. 

FPL=e63*FPS 
IFCUW3M.EQe0e) Uw8M=• 150 
IF(UWSLdeEOeOe) UWSLB=el50 
IF(FPCSLB.EQe0el FPCSLB=3e6 
q E AD ( 5 • 1 3 4 • END= 7 6 ) l S T 

1 3 4 F U RM AT ( A 1 ) 

GU TO 78 
76 KSTOP= 1 

GU TO BO 
7B KSTOP=O 
80 CllNTINUE 

OOOOJ5QO 
OOC03o00 
00003610 
00003620 
00003630 
00003640 
00003650 
00003660 
00003670 
00003680 
00003710 
00003730 
00003740 
00003750 
00003760 
00003770 
00·,03780 
01)003790 
00003800 
00003810 
00003820 
00003830 
OOC03840 
00003850 
00003860 
00003870 

CCMPUTE 1/2 NUMHEk CF NON-WEB STRANDS PERMITTED IN EACH STRAND 00\J03880 
RUW. CENTERLINE UF ROW 1 IS LOCATED GRIDS ABOVE BOTTOM FACE OF 0000389C 
fJCAM. HE AM HAS 3/~ IN. CHAMFEk ON OUTS I DE ED G£ OF BOTTCM FLANGE • 00003900 
MINIMUM PERMITTLD DISTANC~ BETWEEN CENTER OF STRAND AND ANY BEAM 00003910 
SUb/fACE ( LXCEPT RDTTOM) IS DIMe 
~~~=leS+0.5*(SQRT(4e*STSIZE*l•292/3e1418)) 

UFLX=0e5*(Z~(J)-ZWCJt-~e*ZO(J)) 

DELY =ZE.( J) 
If(DcLYeLTel.E-40) DELY=CeOl 
THETA=ATAN2(0~LY9DcLX) 

DELX=lQ(J) 
OELY=ZF(J) 
lf(0E.LV.LT.t.L-40) OELV=OeOl 
PHI=ATAN2{DELYoDLLX} 
AX=DIM 
AV=GRIDS 
3X=U I M 

Z7=3el418/4e-Oe5*THETA 
YV=lC(J)-DIM*TAN(l7} 
/Z=Oe5*(PHI+THFTA) 
XX=0.5*CPHI-THETA) 
CX=CeS*(ZB(J)-lW(J)-2e*ZQ(J))+DIM*SIN(ZZ)/COS(XX) 
CY:ZC(J)+lE{J)-DIM*CUS(Zll/COS(XX) 
DX=0.5*CZB(Jl-ZW(J))+DIM 
OY=ZC(J)+ZE.{J}+lF(J)+DIM*TAN(l7) 
t.F=( NS .oJEB-1 ) *GI-l I DS/2 • 
CD 52 JR=1.200 
NRFLG=Jf.( 
DIST=C:E 
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00003920 
0000393(\ 
00003940 
00003950 
00003960 
00003970 
00003980 
00003990 
00004000 
00004010 
00004020 
00004030 
00004040 
00004050 
00004060 
00004070 
00004080 
00004090 
00004100 
00004110 
00004120 
000041.30 
00004140 
00004150 
00004160 
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c 
c 
c 

c 
c 
c 

ZY=JR* GR I OS 
NLIM(JR)=O 
0 0 7 4 JC = 1 , 1 C 0 
DIST=DIST+GRIDS 
ZX=ZB{ J)/2.-DIST 
lF(ZX.LT.OlM) GO TO 81 
IF((CY-AY)*ZX-(CX-BX)*ZY+(HY*CX-CY*BX).GE.O.) GO TO 73 
lF((OY-CYl*ZX-(DX-CXl*ZY+{CY*DX-DY*CX)eLT.O.) GO TO 81 

73 IF(ZX.GT.0.5*ZB(J)-EE) GO TO 81 
74 NLIM(JR)=JC 
81 IF(NLlM(JR).EQ.O) GO TO 83 

lF(lY.GTelO(J)-DIM) GC TO 83 
82 CONTINUE 

00004170 
00004180 
00004190 
00004200 
00004210 
00004220 
ooov4230 
OOC04240 
00004250 
00004260 
00004270 
00004280 
000')4290 

93 IF(le4l4*(0e5*(ZB(J)/2.-EE-NLIM(1)*GRIDS~+•5*GRIDS-.375).LT.DlM)NL00004300 

* I M ( 1 ) = NL l M ( 1 ) - 1 0 0 0 0 4 31 0 
DO 84 J2=l.200 
IF(ZO(J)-DIM.GEeJ2•GRIDS) NRAV=J2 

84 CONT lNUE 
DO 85 J2=l,NRAV 

85 OD(J2)=GRIDS*J2-YB 
SMWT=BMA*UWBM/144e 
SLBwT=S*THK*UWSLB/l2e 
FSTRND=STSIZE*FPS*Oe7 

COMPUTE MCM~NTS AN0 SHEARS DUE TO UNIT WEIGHT DIAPHRAGM 

DO 86 J1=l,NSPNS 
DO 86 J2=1oll 
IJL'-1DIA(J2,Jl)=O• 

86 DLSDIA(J2,Jl)=0• 
DO 91 Jl=1tNSPNS 
J4=NDIA(J1) 
IF(J4ec0e0) GO TO 91 
DO t;8 J2=1,J4 

88 CD(J2)=J2*L(Jl)/(l+J4) 
DO 90 J2=1eJ4 
DO 90 J3=lo6 
Z = ( J 3- 1 ) *L ( J 1 ) *0 • 1 
DLMDIA(J3,Jl)={CD(J21*(L{Jl)-CO(J2))/L(J1)*Z/CO(J2)) 

* + DL ~.-1 D I A ( J 3 , J 1 ) 
9C DLSDIA(J3,Jl)=DLSDIA(J3,Jl)+ (L(J1)-CQ(J2))/L(Jl) 

DO 89 J2=1•6 
DL~DIA(12-J2,Jl)=DLMDIA(J2eJ1) 

89 DLSDIA ( 12-J2 ,Jl )=-DLSDIA(J2,Jl) 
91 CONTINUE 

SCALE OTHER MOMENTS AND SHEARS 

lF(FACTOR.EOeOe) f·ACTOR=S/l1e0 
IF(SCLAXT.EO.Oe) SCLAXT=leO 
DO 98 Jl=1eNSPNS 
SUL T =0 • 
DO 96 J2=1,11 
Zl=LLMASP(J2,Jl)*FACTOR 
Z2=LLMAXP(J2eJ1)*SCLAXT 
11.4A!IIIOM(J2,Jl )=AMAX1(Z1 tZ2) 
Zl=LLMASN(J2,J1 )*FACTOR 
Z2=LLMAXN(J2tJl)*SCLAXT 
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00004320 
00004330 
00004340 
00004350 
00004360 
00004370 
0000431}0 
00004390 
00004400 
000044!0 
00004420 
00004430 
00004440 
00004450 
00004460 
00004470 
00004480 
00004490 
00004·500 
00004510 
00004520 
COC04530 
00004540 
00004550 
00004560 
00004510 
00004580 
00004590 
00004600 
ooc.. 04610 
00004620 
00004630 
00004640 
00004650 
00004660 
00004670 
00004680 
000046~0 

00004 700 
00004710 
000047-20 
00004730 
00004740 
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. . 

c 
c 
c 

13=0. 
M I ·'viG M ( J 2 , J 1 ) =A M 1 1\ 1 ( l l , l2 , l J • 

?: 1 = D L M 8 M ( J 2 • J 1 ) * i; M w T + D L i'-1 0 I A ( J 2 , J 1 ) * W T D I A+ L> L "1 ~' L S ( J ? , J 1 ) * :..;l t .l "" T 

ZDIST=(J2-1 )*L(J 1 )/10 • 

IF(3ETA(Jloli*L{Jl).LEelDIST.AND.ZDISTeLEaBETAtJlo2)*L(Jl))Zl= 
*ll+DLMSLC(J2,Jl)*SL8~T 

DLMSIM(J2,Jll=Zl 
Zl=DLMUNF(J2oJl )*UN£FL 
IF-(LDISTeLE.lJETA(J1,1 l*L(Jl )e0Ret3ETA(J1,2)*L( Jl}eLEeZDIST) Zl= 

~, l 1 +-LJ L M SL C ( J ~ , J 1 ) * SL r:1 W T 
DLMCOM(J2,Jl )=Zl 

('0('04 750 
0000<+760 
OOllO<+ f70 

000047t!O 
00004790 
00004800 
00004810 
00004820 
00004830 
C0004840 
0000<+850 

SS=~LSBM(J2,Jl)*BMwT+DLSDIA(J2oJl)*WTDIA+(DLSSLS{J2oJl)+DLSSLC(J2,00004860 

•Jt))*SLJwT+DLSUNF(J~.Jlt*UNIFL 00004870 
Sl=2.166*LLSAXP(J2,Jl}*SCLAXT+lo3*SS 
S 1 =A~S ( S 1 ) 

S2=2el66*LLSAXN(J2oJli*SCLAXT+l.3*SS 
S2=AI35(52) 
53=2.1 66*LLSASP( J2 ,Jl )*FACTOR+l•3*SS 
S3=At:l5(53) 
S '• = 2 • 1 66 * L L SA 5 1\ ( J 2 • J 1 ) *F ACT 0 R + 1 • 3 * 5 S 
S4=Ad5( 54) 
LLTSHR(J2,Jl)=AMAXl(SltS2tS3oS4) 
Sl=le7*LLSAXP(J2,Jl)*FACTOR+l•4*SS 
Sl=AUS(Sl) 
S~=le7*LLSAXN(J2.Jl)*FACTOR+le4*SS 

S2=Al:3S( 52) 

SJ=le7*LLSASP(J~,Jll*FACTOR+l.4•SS 

S3=AJS(S3) 
S4=1.7*LLSASN(JLoJl)*FACTOR+l.4*SS 
S4=A liS (54 • 
S~>=AMAXl(SloS2,S3,S4) 

UL T A C l ( J 2 • J 1 ~=55 
Sb=le4*(ULMSlM(J2oJl)+DLMCOM(J2,Jl)) 
lF(S5eEOeSl)SMOM(J2oJl)=le7*MSAXP(J2,Jl)*FACTOR+S6 
IF(S5.~0.52)SMOMCJ2oJ1):1.7•MSAXN(J2,Jl)*FACTOR+S6 

lF(S5.EOeS3)SMOM(J2,Jll=1•7*MSASP(J2,Jl)*FACTOR+S6 
IF(S~eEOeS41SMOM(J2oJl)=le7*MSASN(J2oJl)*FACTCR+S6 

SS=2el66*MAMCM(J~,Jl}+le3*(DLMSIM(J2,Jl)+DLMCOM(J2oJl)) 

IF(SSeGTeSULT) SULT=SS 
(;6 CONTINUE 
98 ULTMOM(Jl)=SULT 

MISC. SETUP FOR CALL TO DESIGN 

DU <::C2 Jl=l,NSPNS 
lF(L(Jl)eLTel20e) H0PT(J1)=5e0 
IF(l20eLEeL(Jl leANu.L(Jl)eLTel40el HOPT(Jl)=6e0 
IF ( l t.o') • L [_ • L ( J 1 ) • AND • L { J 1 ) • L T • 1 60 • ) H DP T ( J 1 ) = 7 • 0 
If(L(Jl).GEel60e) HDPT(Jl)=B.O 
ALP=(L(Jl )/2.-HGPT(Jl ))/L(Jl) 
ALPH(.Jl)=ALP 
ou 2 0 2 J 2 = 1 • 1 1 
LIL10=(J2-1 )*L(Jl.l/10. 
IF(llLl'J.LTeALP*l(Jl)) TAUI (Jl,J2}=(ALP-(J2-l )/lOe }/ALP 

00004880 
OOC04890 
00004900 
00004910 
OOC04920 
00004930 
00004940 
00004950 
OOC0496C 
00004970 
00004980 
00004990 
00005000 
00005010 
00005020 

·oooosoJc 
C0005040 
OOC05J50 
a ooo 5060 
0000~070 

00005080 
00005090 
00005100 
OOC05110 
00005120 
00005130 
OOC05140 
00005150 
OOC05160 
00005170 
00005180 
00005190 
00005200 
(0005210 
(0005220 
00005230 
OG005240 
00005250 
00005260 
00005270 
00005280 

IF(ALP*L(Jl).LE.liLlOeANDeL(Jl)*{l.-ALP)eGEeZILlO) TAUI(JloJ2)=0• 00005290 
IF<ZILlCeGT.L(Jl l*(l.-ALP)) TAUI(JloJ2}=((J2-l)/10e-le+ALP)/ALP 00005300 

2 '1 ? UJ NT I N UE 0 0 0 0 5 31 0 

-121-
00005320 
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~237 ZL(Jl)=L(Jl) 

C***************************************~*************** 
CALL DESIGN 

C******************************************************* 
C********************************************************** 
C OUTPUT SECTION 

C********************************************************** 
c 
c 
c 

COMPUTE END eCCENTRICITY ARRAYS 

on 206 Jl=l,NSPNS 
DO 3157 J3=1,11 

31'57 AS!\IfG( J3,Jl )=ASNEG(J3,Jl )/S 
ZLOSSR(J1)=lLOSSR(Jl)*100e 
ZLOSS(Jl )=ZLOSS(Jl)*lOOe 
SUMC=O • 
SUMS:O • 
SUMLD= O. 
NF.JWDP=O 
SUMRD=Oe 
K TOT S N ( J 1 ) -= 0 
DO 204 J2=1,NRAV 
KTOTSN(Jl)=KTOTSN(Jl)+NS(J2,Jl) 
SUMC=SUMC+NS(J2,Jl)*uD(J2) 
IF(NS{J2,Jl )eGTeNSWER) SUMS=SUMS+(NS(J2,Jl)-NSWEB)*DD(J2) 
IF(NS(J2,Jl)eGTe0) SUMLO=SUMLD+NSWEB*CDD(~2)+EL(Jl)*GR1DS) 
lf(NS(J2,J1)eGTe0) SUMRD=SUMRD+NS~EA*CDD(J2)+ER(Jl)*GRIDS) 
IF(NS(J2,Jl)•GT.O) NROWDP=J2 

204 CONTINUE 
K FC L ( J 1 ) = E L ( J 1 ) 

Kt:CR(J1) =ER(J1) 
KDEPSN(Jl )=NROWDP*NSWEB 
ECCCL(Jl}=-SUMC/KTOTSNCJl) 
EL(Jl)=-CSUMS+SUMLU)/KTOTSN(Jl) 

206 ER(Jl)=-(SUMS+SUMRD)/KTUTSN(Jl) 
wRITE(6tl098) 

23/14/39 

00005325 
00005330 
00005340 
00005350 
00005360 
00005370 
00005380 
00005390 
00005400 
00005410 
OOC05420 
00005430 
00005440 
00005450 
00005460 
00005470 
00005480 
00005490 
00005500 
00005510 
00005520 
oooo553P 
00005540 
C0005550 
0000556.0 
oooo55io 
00005580 
00005590 
00005600 
00005610 
00005620 
00005630 
00005640 
00005650 
00005660 
00005670 

NR IT E ( 6, 1 0 11 ) { IT I L T ( 1 , J2) , J2= 1 0 • 2 6) , ( IT I L T ( 1 , J.2) , J 2 =48 t 54 ) 00 0 0 5 680 
NRITE(6,1020)(1TILT(2,J2},J2=13,19),(1TILT{2,J2),J2=26t28),(ITILT(000056g0 

$2,J2).J2=44,54) 00005700 
VwRITE(6.1030)( ITILTC3,J2) ,J2=1J,54) 00005710 
IF(KODSYMeNEeO) ~RITE(6,1040) 

V.RITE(6,1060){ IDENT(J2l,J2=1,5) 
wRITE(6t1000) 
IFCIITEReEOeO) KT=NO 
IFCIITEReNEeO) KT=KYES 
WRITE(6,1080)KBMTYP,NSWER,KT 
IF(KCONTeEOeO) KT=NO 
IF(KC~NTeEOel) KT=KYES 
WRITE(6,1110)S,(TT(J2),J2=1,2),(TT(J2),J2=4,5),KT 
~RITE(6el120)THK,FACTOR,SCLAXT 

WRITE(6.1140)FPCSLO,BMltUNIFL 
~RITE(6,1160)UWBM,BMA,AV 

~~ITc(6,1180)UWSLBtYB 

WRIT~(6tl200)STSIZEtYT 

WRITE(6o1220)FPS,ZBBM 
WPITE(6,1240)GRIDS,ZTBM 
WRITE( 6.1000) 
IF(KBMTYPeNEeBEAMTP(13)) GO TO 1660 

-122-

00005720 
00005730 
00005740 
OOC05750 
00005760 
00005770 
00005780 
00005790 
00005800 
00005810 
00005820 
00005830 
000058'\0 
00005850 
00005860 
000058~0 

00005880 
00005890 
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-· 

wPilE(6t1250) 
.., P I T E ( t; , 1 2 7 0 ) ZD ( 1 3 ) , l. H ( 1 3 ) , Z W ( 13 ) t ZA ( l 3 ) , Z C ( 1 3 ) , ZE ( 1 3 J , Z G ( 1 3 ) , 

1 l H ( 1 3 ) , Z F ( 1 3 ) , Z Q ( 1 3 ) , Z 0 ( 1 3 ) t lP ( 1 3 ) 

WRITE( 6,1000) 
16':>0 C•JNTINUE 

!F(KAXT.EO.BK) GU TU lA81 
WFITE(6,1290}( I,I=l,15) 
WRITE{6, 1310HPWHEf::.L( J2) ,J2=l,NWHEEL) 
J3=NWHEEL-1 
WRITEC6e1330)(NWHL(J2),J2=1,J3) 
WR!TE{6t1000) 

1A81 IF(KCONT.EO.O) GO TO 1999 
wP IT E ( 6, 1 3 50 ) ( I , I , I = 1 , 9) 
WRITE(6,137C)(BETA(Jl•l},BETA(Jlo2),Jl=l•NSPNS) 
WRITU6o1000) 

1 9 ) 9 C CtH I N UE 
WPITE{6,1390)(!,I=lo10) 
wPirE(6ol410)(NDIA(Jl ),Jl=loNSPNS) 
~RTTE(6,1430)WTDIA 

WRITI:-(6,1000) 
2 1 'I Y C lJ NT l NUl::: 

wh'ITE(6,12b0) <I.I=1.10l 
WRITE( bolOOO) 
11iRIH:.(6,1300)(L(Jl),Jl=l,N) 
w k I T f: ( 6, l 3 2 0 ) ( ARE AC P ( J 1 ) , J 1 = 1 , !'<) 

wRITF.(6,1340){ZICBM(Jl),J1=1,N) 
WRITE(6.1360) ( YBC(J1) ,Jl=l,N) 
<NRITE{6,1380) (YTC(Jl) oJ1=loNI 
WRIT EU.-d 000) 
w I~ I T l:: ( 6 , 1 4 0 0 ) { I ~ 1 = 1 , 1 0 ) 
WFITE(6olC00) 
~~ITF(6,1440)(FPCRL(Jl),J1=1,NSPNS) 

W~ITL(6el460)(FPCBM(Jl)oJl=ltNSPNS) 

~RITE(o,l480)(EL(Jl),Jl=l,NSPNS) 

I'>IPTTE(6,1500) (RUW(Jl) oKECL(Jl) ,Jl=l,NSPNS) 
vJ R I T L ( 6, 1 52 0) ( E F< ( J 1 ) , J 1 = 1 , N SP N S ) 
WR!T~(Dol540) {ROW(Jl)oKECR(Jl)oJl=l•NSPNS) 
\\PI TE ( 6 o1560) ( ECCCL( J 1), Jl =1 oNSPNSl 
:NF-' I rr.:: ( 6, 1 58 0) ( K TOT SN ( J 1) , J 1 = 1 , NS P NS) 
WRlTE(6ol600)(KOEFSN(~1),Jl=loNSP~S) 

DCJ 2020 1=1 ,NR~V 
DO 2020 J=l,NSPNS 
I ROv.o=NPAV-( I-1) 
IF(NS( lPOW,J).NE•O• GO TO 2299 

202':J CONTINUE 
229q DO 2499 l=l~I~Ow 

JRO,.V=I ROW-( 1-1) 
249C. WRITE(6,1620)JPCw,(NS(JROWoJU tJl=loNSPNS) 

WRITE(6,1000) 
l'iRI TE( 6, 1720) 
WRITE( 6ol000) 
AS<:>LJS( 1) =0• 
DO 2699 Jl=loNSPNS 
ZT=ASPOS( Jl) 
ZR=ASPOS{ Jl+l) 

2699 WRITE(6e1760} Jl,(ASNEG(J2,J1),~2=1oll),JloZT,ZR 

'HRITE(6,1006) 
wRITE(6ol780) 
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00005900 
00005910 
00005920 
00005930 
000,')5940 
00005950 
00005960 
00005970 
00005980 
00005990 
00006000 
00006010 
00006020 
COC06030 
00006040 
00006050 
00006060 
00006070 
OOCOo080 
')OG06090 
00006100 
00006110 
000)6120 
00006130 
00006140 
00006150 
00006160 
00006170 
00006180 
00006190 
00006200 
00006210 
00006220 
00006230 
00006240 
00006250 
00006260 
00006270 
oooo62ao 
ooooo290 
00006300 
00006310 
00006320 
00006330 
00006340 
00006350 
00006360 
00006370 
00006380 
00006390 
00006400 
00006410 
000 06420 
00006430 
00006440 
00006450 
00006460 
00006470 
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DO 2700 Jl=loNSPNS 
2700 ~~ITE(~ol820) Jl,SPCAAS(l,Jl),SPCAAS(2,Jl)oSPCAAS(3,J1)oJlo 

1 S PC A C I ( 1 , J 1 ) , S PCA C I ( 2 , J 1 l , S PCA C I ( 3, J 1 ) 

WRITE(6.1000} 
wRITE(6,1782) (JloJ1=1,5) 
~PI TE( 6.1784) 
J2=NSPNS 
IF(J2eGTe5) J2=~ 

WRITE(6.1786) (ULTMOM{J3) ,J3=1oJ2) 
WRITf(6ol788) (ULTMSP{J3)oJ3=1,J2) 
IF(NSPNSeLEe5) GO TO 2790 
J2=NSPNS-J2 
WRITE(6o1790) (Jl,J1=6,NSPNS) 
WRITE(6,1786) (ULTMOM(J3),J3=6,NSFNS) 
WRITE(6d788) (ULTMSP(J.3) ,J3=6oNSPNS) 

2790 CONTINUE 
WRITE(6,1000) 
WRITE(6,2052} (I,I=ltlO) 

00006480 
00006490 
00006500 
00006510 
0000652"0 
00006530 
00006540 
00006550 
00006560 
00006570 
00006580 
00006590 
00006600 
00006610 
00006620 
00006630 
00006640 
(10006650 

2052 FOR~AT(lX•'* PRESTRESS LOSS(PERCENT) •,9{'*SPAN•,2Xtll)•'* 00006660 

lSPAN•,lX,I2,•*') 
wRITF(btlOOO) 
WRITE{b,2053) {lLUSSR(J3) ,J3-=ltNSPNS) 

?053 FURMAT(26X,'RELEASE*' ,1C{r6.2,'*')l 
wRITE(6o2054) CZLOSS(J3),J3=1,NSPNS) 

2054 FORMAT(28Xo 1 FINAL* 1 ol0(F6e2t 1 *')) 
IF{lOUT.EUeO) wf.IITE{b,l098) 
Ir(IOUT.EO.O) GO TO 2024 
"PITE.(6d000) 
WRITE ( 6 9 1 84 0 ) 
DO 2893 Jl=l,NSP~S 
DO 2899 J2=1,11 
J3=J2-1 

2899 WRITE(6,1880)Jl,J3,MA~OM(J2oJllo MIMOM(J2,Jl),OLMSIM(J2,J1)t 
$ D L v1C 0 M ( J 2 , J 1 ) , C RPM C M { J 2 • J 1 ) , UL T S H R ( J 2 , J 1 ) 

2893 WRITE(6,1860) 
V.RITE{ 6,1002) 
'ffR!TE(6,1890)( I ,1=1.10) 
V.RlTE(6,1002) 
DO 2898 Jl=l,NSP~S 
DO 2895 J2=1,6 

2RY5 ST5PLS(J2,Jl)=-S1SRLS(J2,Jl) 
OU 2B96 J2=l,ll 
DO 2d9t.; J3=1,4 

28·J6 STSLOD((Jl-l)*ll+J2oJ3)=-STSLOD((Jl-l)*ll+J2oJ3) 
2 8 9 8 C 0 N 1 I N UE 

W F' I T E ( 6 , 1 9 C C ) ( S T SP L S ( 1 , J 2 ) , J2 = 1 , ~ S fJ N S ) 
WRITE(6,1910) (STSRLS(2oJ2),J2=l,NSPNS) 
WRITE( 6,1920) ( STSRLS( 3t-J2), J2=1, ~SPNS) 
wRITE(6t1930) CSTSRLS{4,J2) ,J2=1o~SPNS) 
WRITE(6ol940)(STSRLS(5,J2) ,J2-=lt~SFNS) 
WRITE(6,1950) (STSRLS(6,J2),J2=l•NSPNS) 
WRITE(6ol0C4) 
WRITE( 6,1960) 
'IIRITE(6tl004) 
DO 3(99 Jl=1,NSPNS 
DO 3099 J2=loll 
J3=J2-1 

3099 WRITE(6olg8Q)Jl,J3,(STSLOD({Jl-l)*ll+J2•J4),J4=1•4) 

-124-

00006670 
(;0006680 
00006690 . 
00006700 
COC06710 
0001.16720 
0000673'0 
00006740 
00006750 
00006760 
00006770 
00006780 
00006790 
00006800 
00006810 
00006820 
00006830 
00006840 
00006850 
00006860 
00006870 
00006880 
00006890 
00006900 
00006910 
00006920 
00006930 
00006940 
00006950 
00006960 
00006970 
00006980 
00006990 
000070'?0 
00007010 
00007020 
000070~0 

00007040 
00007050 
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V.RITC\c,2010) 
Dfl 4002 Jl=l,!'-;SPI\:S 
DC 4002 J2=loll 
fiSNLG( J2,Jl I=( MIMOM(J2,Jl H-DL\1COM(J2,J1) )*12e/ZTOPSL(J1) 
lf(CPPMUM(J2,JlleLT.Oe» ASNEG(J2,Jl)=ASNEG(J2,Jli+CRPMOM(J2,Jl)* 

*12./LTOPSL(Jl) 
IF(ASNCG(J2oJl >.LT.u.) ASNEG(J2,Jl)=Oe 

4()02 CONTINUE 
WRITE( 6, 1008) 
DO 4(03 Jl=l,ll 

4CJ1 KD~PSN(Jl)=Jl-1 
wRITE( 6,2021) (KDFPSN(Jl) oJl=loll) 
QU 4004 Jl=l,NSFNS 

40~4 ~RITC(6,2022) Jlo{ASNLG(J2oJl),J2=1oll) 
WRITE' { 6, 1 00 9 ) 
~RITt:-:(6.1098) 

1 0 0 0 F U RM A T ( 1 X , 1 2 9 ( 1 H >l< ) I 
10J2 FORMAT(1Xt103('*'}) 
1 .) 0 4 F 0 RM AT ( 1 X , 7 1 ( ' * • ) ) 
1G06 FORMATC1Xol09('*')) 
100t:\ FU~MAT(lXol02{'•')) 
l 0 0 SJ F U RM AT ( 1 4 X t 8 9 ( 1 *' 1 ) l 

000070b0 
OOC07070 
00007080 
00007090 
00007100 
00007110 
00007120 
00007130 
00007140 
00007150 
00007160 
00007170 
00007180 
00007190 
00007200 
00007210 
00007220 
00007230 
00007240 
00007250 
00007260 
00007270 

lOll FUPMAT{39X,•DISTRICT'~lXol7Al 
Sl ) 

, lX, 1 COUNTY', 2X, 1 HIGHWAY NO. 1 ,7A00007280 
00007290 

1020 FORMAT(3YX,'CCNTRCL NO. 
:tlAll 

•,7Ale2X, 1 1PE 1 ,1X,3Alt2Xo 1 SUBMITTED BY '•100007300 
00007310 

10.::J0 FDRMAT(39Xo 1 DESCRIPTIC!'-;' t1X,42Al} 00007320 
1040 FORMAT{27X,'***dRlDG~ IS SYMMETPICAL -ONLY INFORMATION ON 1/2 OF 00007330 

$ d R I U GE 0 U T PUT *"' *' ' ) 
10GC FURMAT(55X,l8(1H*Io/o55X, 1 *HEAM leDe 1 t2X,5Alt'*'•/e55Xt18{1H*)) 

00007340 
00007350 

10~-'0 FflRMAT{lXo'f'lEAM TYPt::•,T21,'= 1 t A2oT40t 1 NOe WEB STRANDS 1 ,T59, 1 =•el300007360 
~.TB2,'CREEP AND SHRINKAGE FORCES CONSIDERED =1 e2XtA4) 00007370 

1)9~ FuRMAT(lHl) 00007380 
lllU r<JP1viAT(lX,'l3FAM SPACING' ,T2lo'=',F5e2o 1 (fT)',T40,'AASHTO L.L. 1 ,T5900007390 

·t,•=•,zAt,•-• o2Al,lB2t 1 PARTIAL DeLe CONTINUITY',T120,•=•,2X,A4» 00007400 
ll2C F~Jf<MAT ( 1 X, 1 SLAB THICKI';ESS' eT2lo 1 = 1 oF5e2o • (IN)' oT40, 1 LeLe DIST•, T5900007410 

't,•=•,F4e2oT82o 1 AXLL TRAIN DIST. FACTOR 1 oT120o'='oF4e2) 00007420 
llt~-..) F()RMAT(1Xo 1 28 DAY STe(SLAB»',3X,'= 1 ,F5.2,'(KSl)',T40,'BEAM INERTIA00007430 

-t•,T59,•=•,FBe0o'(IN**4} 1 ,T82e'UNIFe LOAD ON CONTINUOUS BEAM 1 ,Tl20w00007440 
T>' =• • F5e2. (.0007450 

llt>O FOR~4AT(1X,'UNIT .,.,T, BEAM CONCe=',F5e3o'{K/FT**3) 1 ,T40w'BEAM AREA' 9 00007460 
'f>TS~.•=•,F&.l,'(IN**2)',T82,'TOTAL STIRRUP AREA 1 ,Tl20,•~•,F4e2t 1 (lNOC007470 

f>**21') 00007480 
1130 FUPMATC1X, 1 UNIT .... T. SLAB CONC•=',F5e3, 1 (K/FT**3)',T40. 1 BEAM YB'• 00007490 

:t T 5 ':/ • • = • • F 6 • 2 • • ( I N ) I ) 0 0 0 0 7 50 0 
12JO FU~MAT(lX,•STRAND A~EA 1 oT21,'=',F5.3, 1 (1N**2l 1 wT40, 1 BEAM YT',T59, 00007510 

'b'='oF6e2e 1 { IN)') 
1220 FORMAT(1Xt 1 STRAND ULT• STRGTHe= 1 oF5el, 1 (KSl)',T40, 1 BEAM ZB 1 ,T59, 

s•=•,Feelo'(IN**3) 1 l 

00007520 
00007530 
00007540 
00007550 l.'~t~') FC'J~MAT(1Xo 1 GRID SIZE',T21t'·=•,FSe2t'(IN)',T40, 1 8EAM ZT•,T59, 1 =•, 

.f,F e • 1 , 1 ( I N * * 3) ' ) 

125) FOI~MAT(lXo'*BEA,... DliVItNSIONS<IN)* D * B * W * A * 
1 • G * H * F * 0 * 0 * P *'l 

12~C FORMAT(lXo'*COMPe PROPERTIES 1 ,9('* 1 t2Xo 1 SPAN 1 tl2e2X), 
·tPAN' o2Xol2o'*') 

12 7 -..' F n qM AT ( 1 X, 20 ( ' *' ) , 1.::' ( ' *' t F!:) • 2) , 1 * ') 
1 2 9 c F u RM AT ( 3 1 X • 1 5 ( • * A X • • I 3 ) • • * I , 

13JO FOR~AT(1Xt 1 SPAN LENGTH(FT) 1 ,3Xtl0C'*·'t3XtF5.1,2X)) 

-125-

00007560 
C * E 00007570 

00007580 
'*'•2x,•soooc7590 

00007600 
00007610 
00007620 
00007630 



G LEVEL 21 MAIN DATE = 76070 23/14/39 

1310 FOR~AT(1Xo'*AXLt TRAIN AXLE LOADS(KlPS) *'•1~(1XoF4e1•'* 1 )) 00007640 
1320 FORMAT(1X 9

1 AREA(IN**2l 1 ,T2U,l0('*'•2XoF6e1,2X)) 00G0765b 
1330 FO~MAT(lX•'*DlST. FROM AXel TO AX, I (FT)* 1 ,5Xo'*'•14(I3,•.0* 1 )) 00007660 
1340 FORMAT{lX 9 1 INERTIA(IN**41' oT20,10('*'•F8eOt2X)) 00007670 
1350 FCJRMAT(lX•'*PARTIAL DeL•*'•/,lXo '***CONTINUITY*'•9( 1 A( 1 ti1t 1 )*8(',000076B"O 

*Il,')* 1 ), 1 A(1CJ*B(10)*') 00007690 

*'*'o1XtF4e2o'*') 
1 ~80 FORMAT(lX, 1 YT(IN) 1 ,T20.lC('*'•2X,F7e2olX)) 

00007700 
00007710 
00007720 
00007730 

1390 FUR~AT(lX•'*NCN-STANDARD DIAPHRAMS*'•l0( 1 SPAN 1 ,13,'*')) 00007740 
1400 FORMAT(lX•'*STRAND AND CONCRETE PROPERTIES 1 ,8( 1 *SPAN 1 t2Xoll)o 1 *SPA00007750 

$N'o2Xoi1o'*SPAN 1 ,1Xoi2o'*') 00007760 
1410 FORMAT(lX 9

1 *NOe DIAPHRAMS PE:R SPAI\>i< 1 ,10(3X,I1,3Xo 1 * 1 )) 00007770 
14-'1') FORMATC1X, 1 *L)JAP. WT.= 1 o1XeF5.2,'{KIPS)* 1 ) 

144~ FORMAT{1Xo'RELEASE STRFNGTH{KSI}' ,T33,10( 1 *'•1X,F5e2o1X)) 
1460 FOR~AT(lX,'28 DAY STRENGTH(KSII' ,T33ol0('*'•1X,F5e2tlX)) 
1430 ~URMAT(1Xo 1 LEFT ECCENTRICITY(IN)', T33e10( 1 *'•1X,F5e2,1X)) 
1500 FOk~AT(lX,' LEFT END-RAISE TDP STRANDS TO *'•10(A4tl2o1Xo'*') t 
152G FORMAT(lX,'FHGHT ECCE:NTRICITY(IN)',T33,10( 1 *' olX,F5e2t1X)) 
1540 FORMAT(lXo'~IGHT END-RAISE TOP STRA~DS TO *',10(A4,[2olXo'* 1 )) 

156J FORMAT(1Xo 1 CENT~R ECCENTRICITY{IN) 1 ,T33o10{'* 1 olXoF5,2,1X)) 
1580 FuRMAT(lXt 1 TOTAL NUM8ER OF STRANDS 1 oT33,10('*'•1Xoi3o3X)) 
1600 FORMAT{1X, 1 NO. OF DEPRESSED STFANDS' oT33.10('*'•1X,I3,3X)} 
1620 FORMAT(1Xo'NOe STRANDS IN ROW 1 oi2,T33,10{'*'•1Xoi3,3X)) 
1720 FORMAT(lXo'*(-)M REINFe llN**2/FT) *'o1Xo 1 0/10* 1 o1x,•t/10*' elXo 

00007780 
00007790 
00007800 
00007810 
00007820 
00007830 
00007840 
000078q0 
00007860 
00007870 
00007880 

' 00007890 
2 1 2/10* 1 tlXo 1 3/1C*'o1Xo 1 4/10*'•1Xo 1 5/10*'•1Xo 1 c/10*'•1Xo 1 7/10*'• 00007900 
31Xo 1 8/10* 1 o1Xt 1 ~/10•• o 1 10/10**(+M) CONT. REINF,{IN**2~* 0/10*10/1000007910 
4*') 00007920 

1760 FORMAT(T19o 1 SPAN '•12•'*'•11( F5e2•'*'),T111t 1 SPAN 1 tl3o'*'•2(F5.0~007930 

* 2 •• * • ) ) 0 0 0 0 7 94 0 
1780 FORMAT(lX•'*AASHTO STIRRUP SPACING(lNl*0/4-1/4*1/4-3/4*3/4-4/4 1 ,1000007950 

2(1H*)o 1 ACI STIRRUP SPACING(INl*0/4-1/4*1/4-3/4*3/4-4/4*') 00007960 
17d2 FORMAT(1X•'*ULTIMATE MOMENT SUMMARY(KIP-FT}*'o5(3Xo 1 SPAN'•l3t 1 

1 ) } 
*'000C7970 

(;00 ()'7980 
1784 FORMAT(1X.~8('*')) 00007990 
178b FORMAT(25X,'REOUIRED*'•5(El2e5e 1 * 1 )) 00008000 
1788 FORMAT{25X, 1 SUPPLitD*'•5(E12e5o'*')) 000080!0 
1 79 0 FORMAT ( 3 3 X • 66 ( • * • ) • /. 3 3X •• * •• 5 ( 3 X • Is PAN. ' I 3. 2 X •• *I ) • / '33X. 66 ( • *. ) } 000 0 80 20 
1~20 FoqMAT(lXeT22t 1 SPAN' tlXtl2•'*'•3(1X,F5e2tlX,'*')o9(1H*),T79o 1 SPAN 1 00008030 

$,1X,I2o'*'•3(1X.f'5e2t1Xt'*'}) 00008040 
1840 FORMAT(1Xt24('*'),3(10Xo'* 1 ),2{ 1 DEAD LOAD *'),lOX,'*'•' AASHTO '00008050 

lo/e1Xo'*MOMENT SUMMARY(KlP-FT)~'•lOX,'*LIVE LOAD *LIVE LOAD* NJN-00008060 
2CCMP * COMP * CREEP *ULTIMATE *'•/o1Xo23('*')•'*SPAN*POINT00008070 
3* MAXIMUM * MINIMUM * SECTION * SECTION * RESTRAINT* SHEAR 00008080 
4*'•/o1X,101('*')) 

1860 FORMAT(T25,78(1H*)) 
1880 FORMAT(T25•'*'ol2,' *'tl3, 1 /10*' ,10{F10•l•'*' )) 
1890 FOR~AT(1X•'*RELEA5E STRESSES(KSil*'•10( 1 SPAN'•I3, 1 * 1 )) 

1900 FORMAT(10X, 1 LEFT END(TOP)* 1 ,10(F7e3 9 '*')J 
1;110 FORMAT(lOX,•LEFT ENC(BOT)*'.l0(F7e3t'*')) 
1920 FORMAT(9Xo 1 HOLD DCWN(TOP)*'•l0(F7e3 1 '*')) 
1930 FORMAT(9X, 1 HOLD DCWN(80T)*'•10(F7,3,•*')) 
1940 FQOrvjAT(9Xt 1 RIGHT END(TOP)* 1 ,10{F7e3o'*')) 
195·') FU~MAT(9X,'RIGHT END{BOT)*'•10(F7,3o'* 1 )) 

00008090 
00008100 
OOOC8110 
00008120 
00008130 
00008140 
00008150 
000081~0 

00008170 
00008180 

1960 f'CJRMAT(1Xo27('*.'>•'*'olOX, 1 *'•2Xo 1 LeL• MAXIMUM* L•L• MINIMUM *'•000081~0 
l/olXo27('*')•'*' olOX,'*',3X,'I)EAD LOAD *'o3Xe 1 0EAD LOAD *'•/• 00008200 
21X,'*SERVICE LOAD STRESSES(KSI )*'elOX,'*(+)CREEP RESTNT*(-lCREEP R00008210 
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.3ESTNT,;.- 1 ,/e1Xe27( '*')•'*SPAN*POINT* TOP * BOT * TOP * 
4 ' ) 

1~80 FORMAT(T29e'*'•IJ,1Xe'*'•I2e 1 /l0*'•10(F7.3, 1 *')) 
2Cl0 FOR~AT(T29,44( 1 *')) 

23/14/39 

gar •ooooaz2o 
00008230 
0000t:i,40 
OOOOH250 

2021 FOR~AT(lXe'*MAXIMUM TE~SION STRESS TOP OF SLAB(K51)*'•/t1Xel02( 1 *1 000Ct:l260 
l),/,14X 1 1 *'•10(2Xtlle 1 /10 *'),1X,I2e 1 /10 *'•/el4Xe89('*')) 00008270 

2::>22 FORMAT(7Xe 1 SPAN' ei3e'*'ell(F7e3e'*')) 00008280 
2024 IF(KSTOP.EQ.l) STOP 00008290 

SKAX T=t:iK 
SKKJNT=E3K 
IF(ISTeEO.LL) GO TO 1052 
KANALY=l 
GO TO 500 

C¥***********************************•********************* 
C BO~BED DATA CARD-PEAD FORWARD TO NEXT DATA SET 

C********************************************************** 
2J00 CONTINUE 

lF(KBOMBeEOe2) GO TO 3020 
3010 READ(5,3012e~ND=30J4l IST 
3012 FORMAT(Al) 

IF<ISTeEOeLU GO TO 1052 
GO TO 3010 

3020 READ{5,3014,END=3034) IST,TT{l) 
3~14 FORMAT(A1,11X,A2) 

IF<IST.EO.LL) GO TO 1052 
DO 3016 Jl=lol7 
IF(TT(l)eEQ.BfAMTP{Jl)) GO TO 500 

3016 CCNTINUE 
GO TO 3020 

3034 STOP 
END 
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00008300 
00008310 
00008320 
00008330 
00008340 
00008350 
00008360 
00008370 
00008380 
00008390 
00008400 
00008410 
00008420 
00008430 
00008440 
ooooa450 
00008460 
00008470 
00008480 
00008490 
00008500 
00008510 
00008~0 



G L~Vt:L 21 20/23123 

BLJCK f1ATA. COCC)P~3'"' 

INT~GFP~2 BEAMTD Orrr8~4t 
COM I_, CN/ PAS BK 11 Z f) ( 13} , Z 13 { 1 3) , ?:W ( 13) , Z A ( 13} , Z C ( 13 ) , Z ~ ( 13) , Z. G ( 13 ) , Z HO 0 00 !3 C:: c; 0 

1 ( 1 3 ) , Z F ( 1 3 ) , Z Q ( 1 3 ) , Z 0 ( 1 3 ) , Z P ( 1 3 ) , f"l t A P S D ( 1 2 , 2 ) , B f: A MT P ( 1 7 ) 0 ~ 0 C e 5 6 C"· 

c 0 M M IJ ~1 I D A s B K 21 A v ' F s y ' !== c Q 0 u L ' E s H s u L ' T I M c p}) ' T T ,., " HP ' A G FC 0 ~I ' 
* H 1J ~'-'I 0 , I= T EN R , F C 1 M R , F T E N , I= C C M , V 0 L S IJ R. 

C JOC R5 -r-,
OOOCP5PO 

DATA BEM4TP/' A1 , 1 B'r' C 1 ,'48 1 , 1 54','60','66','72'r'JV',' 
$,•slv1•,·~s•,•A •,•B •,•r •,•v 'I 

v•, 'VI • oooogc;oo 
00·1')8H)0 

DATA 7 D 12 ~ • ,3 4. , 40. , 4 '3. , "i4. , 6 0. , 66. , 7 2 • , 54. , 63 • , 7 2. , 54.,. 0 • I 
DA T f. Z B /16. , 18. , 22 • , 14. , 16. , 1 8. , 2:..J • , 2 2. , 26. , 2 R. , 2 B. , 2 2 • , 0 • I 
DA..,. A ! W 16. , 6. 5, 7. , 6. , 6. , 7. , 7. , 7. , 8. , 8. , 8. , 12. , 0 ·I 
OAT A Z .~ /12 • , 12. , l 4. , 14 • , 1 6 • , l 8 • , 20 • , 22 • , 20 • , 4 2 • , 4 2 • , 2 2 • , 0 • I 
DATA z r /5. , 6. , 7. , 7. , 8. , q. , 1 o. , 11. , s. , s. , R. , s. , o. 1 
DATA Z.E 15.,5."?5,7.5,4.0,5.0,5.5,t,.5,7.5,9.,10 .,10.,5.,0./ 
nAT~ Z G 13. , 2. 75, 3. 5, 4 • , S • , 5 • 5, 6. 5, 7. 5, 6. , 3 • , 3 • , 5 • , 0. I 
0 AT A. z 1--1 I 4. ' 5. 5 '6. ' 3 • 5 '4. '4. 5 ' 5. ' 5. 5' 8 • ' 5. ' 5. '4 •• 0 .I 
DATA. z.cll3*0.1 
OATti Z0!13*0.1 
OATA zn/9*0.0,4.,4.,2*0.11 
DA 'A ~ P /9 *0. 0 , 4. , 4. , 2 * 0. 0 I 
DATa niAPSD/1.0,l.2221,1.4445,2·J556,2.2779,2.2779,2.5001,2.7223, 

'* z. 94 4 5' 2. 05 55' 2. 5001 '2 • 944 5 '. 6 516'. 6 8 5 ')' • 7 57 2' • 5 978' • 6 3 ~ 1 ' l • 218 °' 
*· 7310, • 7658,. BOlt:;, .9f.J42rl.l277 r.957h,/ 

DATA AV,FSYI0.22,60.1 
OATA ECDPUL,ESHSUL,TlM(co,TIMSHR,AGECr~,HUM!D/425.E-06,525.c-o6, 

~34.,20.,90.,60.1 
DATA FTENR,FCOMR,~TEN,FC~MI7.5,.6,6.,.41 
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00003610 
C"'C') 86?t'l 
OCOIJ863:-) 
0000866.0 
or 0"865'~ 
:) (• c '! 0, 6 6 1". 

0000 'lh 70 

CC'C').S680 
r:'·::'C''!Rf90 
0000~'00 

CDOu:nlll 
('C00~7?Q 

OOOG8730 
OCG·} ~ 7 ItO 
(){)(.()8750 

00008760 
C''\(08 7 1':' 
orf'OfPS(' 
00008790 
or·o:)~QOf' 
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: 

,. 

c 

c 
r 
c 

r 
c 
c 
c 
c 
r: 

r 

c 

')!JBROUT!NE r')EStGN 
OEAL*4 L,'1A~GM,~·HMf"''-1 OOC~~?:?~ 

INTEGC0*2 ~EAMTP J0008810 
C 0 M "1 0 N I f') 1J M PI ~ A M ': ~ t 1 1 , 1 ') ) , t•P M C' M ( l l , 11) ) , f. ~ rn~ 0 M ( 1 1 , 1 0 ) , f) V·1 if'P H l 1 , }I) ) , ('I (.l ~l 0 ~~ ~ 4 0 

* r:>U-1 S I~ ( 11 , 10 ) , U l T SH Q. ( 11 , 1 0) , U I. TACT ( l 1 , 10 ) , lll. T M n~1( 1;) l , S Mtl M ( l l , l 0 ) , ) t"q" '"~ ~' ft', t) 
X: S T S l C'D ( 11 0 , 4) , S T S R l S{ 6 , 1 0 ) , Z T C PM { t 0 ) , l BC B "1 { l 0 ) , l I C f\ M t t 0 } , V .,. ( ! 1 0 ) , ('I i' 0 0 H H N'1 

* Y P. C { 1 ') ) , FPC R l ( 10 ) , t: DC B M ( 10 ) , Z l CS S P ( 1 0 ) , l L 0 ~ S ( l 0 l , TAU ( l 0 , l 1 l , 0 0 0 0 9 n 7 0 
""D D ( 50 ) , Lt 1 0) , A L PH ( 1 0) , N L I M ( 2 0 l , f\15 { 5.) , 1 0 ) , E U 10 ) , E R ( 10 ) , 0 0 0 ') 8 R 8 d 
*SPCAAS{ 3, 10) ,SPfAC I (3, 10) ,UL TMSPHOJ ,ASoOS( 11) ,,\S"'EG( 11, l1J, OOCVl8890 
*AQ.EACP( 10),NDIA( 10) ,SIGMA(ll,4), C100R900 

REMAONDER OF /DUMP/ I' OVEQ.LAPPEO. 00008910. 
*ZMSUP( 1 U ,NTOP{ 10) ,NECCU 10) ,f\IFCCo( 10) ,"!ECMIN{ 10), 00008926 
* AA( 10,10) ,A{l0,1 l, ZMSLN( lU ,z~SLF( 11), lMULN( 11 l. 00('•18980 
:O:Fr:Mt 20) ,NSOUH 50,10), STORI::S( 110,4) rDEPTHt 11, 10) 0000894() 
CO~MON!PASDN/NSPNS,ZTBM,ZB~M,BMA,Z!~M,YB,YT,S,FoS,FPL,THK,~~SE, 00C1~950 

*FPCSLB,BMWT,SLBWT,UWBM,STSIZ~,NSWE8,NRFl~,NRAV,cPCB~N,N,ISYM. 00GCR96) 
*K0DSYM,IITER,GRIOS C00~R970 

COMMON I PAS BK 1/ Z D ( 13) , Z B ( 13) , Z W ( 13 ) , ZA ( 13) , ZC t 13) ,Z F ( 131 , l G ( 13 } , ZH 0 'JO 08 9 8 0 
l( 13) ,Z F ( 1.3) , Z Q { 13) , ZO ( 13) , Z P ( l 3 ) , !) I A PSI) ( 12, 2) , 9~ ~ MT o ( l 7) 000 089 9 0 
r 0 "1M')~ I P A S ~ K 2 I A V , F S Y , F. C R P IJ L , E S H S U L , T I ~ C R P , T I M S HR , A G EC G N , 00 0 1 9 G 0 0 

*HUMIO,FTFNR,FC~MR,FT~N,FCCM,VOL~UR 0100901) 

rn"-'"UTE STR!=SS TOP .~Nn BrHTO~ OF ~EAMS DUE Tr'J ALL D.l. M,I!J 1_ .L. 
00 (If\ 9\) ~I) 
0J')00030 
OJO"' oo 4f) 

DO 12 Jl=l,NSPNS 01009050 
~Q 12 J2=l,ll 00009~60 
J 3 = c J 1- 1) * 11 + J 2 o o ~ o or· 7 ,) 

STSLOntJ3,1)=0LMSI~lJ2,Jll*l2./(-ZT8M)+(!JLMCOM{J2,Jll+MAMOM(J2,J1lOOOOoogo 

*>*1"2.1ZTCBM(Jl) 000119000 
STSLOD(J3,2)=DLMSIM{J2,Jll*l2./ZBBM+{DLMCOM(J2,Jl)+~AM~M(J2,Jtl)* 001"910" 

*12./ZBCBM{Jl) O~Or?ll(j 
STSL00(J3r3)=0LMSI~tJ2,Jl}*l2./(-ZTBM)+(OLMCO~(J2rJ1)+M!M~M(J2,Jl)00009120 

*l*l2.1ZTCBM(Jll 00)09130 
ST~LOD(J3,4)=DLMSIM!J2,Jll*l2./ZBBM+(DLMCGM(J2,Jl}+MIMOM(J2,Jl))"" 00C19l40 

*12./ZBCBMtJl) 0'1009!.5·) 
12 CONTINUE !'('009160 

CnMpUTE UNCHANGIN~ PARAMETFRS FOR CALLS TO DLOSS AND 
ULT~O ~NO FOR LATFR USE 

0 f F IN E T • D • H • o • T. S TAN f) A R [) M I N I MU "'1 DECK R fiN F 0 R C IN\, 
TN ULTIMATE MOMFNT CAPACTTY CALCULATICNS 
IF(~.L~.4.999) ASPRM=2.86 
T F ( 5 • l E • S • AND • S • l F. • 6. 8 3 9) A S DR M= 3 • 57 
!F(6.84.LE.S.ANC.S.LF.8.000l ASPD..,=4.08 
!FCS.GT.8.001} ~SPP~=4.39 

OCP=THK/2. 
v 2 =0. 5* ZA ( KA S E) 
V3=0.5*(ZP(KASEl+ZW(K~SE)) 

Y4=0 .5*ZW( KASE) 
Z1=THK 
Z2=Z1+ZH(KASE) 
7 3=Z 2+ZG( KASE) 
Z4=Z 3+ZQ( KASE> 

N .. J')9 1 -.a 
()(j)(\018() 
0')0 ·)0 10 '1 
0"•)09?0') 

FOQ CONSIDERA0000q210 
01),)09220 

ALLOWABLE C0MP~ESS!ON STRFSS FO~ Ff\ID OF THf BFAM U~~ER SERVICE 
LOAD CONDITtONc:; 

OC'O~o~3n 

0)009240 
JOOJ925J 
OJ009260 
0000 q ~71) 
00009280 
000f')920I) 
0f'0)9"l.QQ 
0!' ;') i"'9 3 1"'1 
or0~10320 

OOD0°3~f') 

0('0:'9~4:1 

OOOC9350 
CoJr.o-:-60 
0('0(\93 70 
00')09380 

FCOMED=1.5""FCI":~ 
FSTRND=0.7*STSIZE*FPS 
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0 P T H = U' ( KA S E ) 0 C Q r q 'l9 Q 
': S LA 8 = 5 70 0 0. * 31 • 6 2 3 * S 'J P T( F PC S L B ) I l 0 0 0 • 0 Cl 1) q 4 'Y' 
Al~HUM=-O.l2729E-13*HUMJn**2+1.3215 00000410 
f<::O=fSH<::UL*ALPHU"'1*AGECCJI\J/(TI"1SHP+A.G!=CON) I)(',O)G4?.f' 
ALPHVS={0.61823+1.2763/SQRT(VnLSUR)-O.lo475/VQLSUR1/1.7 0000°4~0 

C***********************************************************************Orc~o44~ 
C S !:= l f C... M I 0 SPA N S T R A Nf' P ~ T T F R "l S .J" 0'"' a·~ 5 ') 
C*************************~*********************************•*~*********JCJC0&60 

DQ 100 JSP=l,NSPNS 0000°470 
c 
r: 
r 

r 

c 
c 

c 

CnMDUTE DAPAMfTFRS WHICY OEPFNO 0N SPAN 

AEF~=I) .25*Lf JSP) 
I~(REFf.GT.S) 8EFF=S 
I~(8E>:F.~T.THK+ZW(KASf:)) BEFF=THK+H·I(KASE) 
AEF~=P.EFF*l2. 

ZMPW=BMWT*l(JSD)**2/8. 
ZMC=OLMCOM(6,JSP> 
ZMt'-1C =DL~S IM( 6,JSP) 
Zl=l {J~P) 
ZIC=ZIC5M(JSPJ 
VYf?C=VR((J<:P) 
ZMH~=0.5*BMWT*ALPH(JSD)*L(JSP)**2-0.5*{AlPH(JSP)*l(JSP1)**2*9~WT 
00 14 Jl=1,NRAV 
1\J S r L C' ( J 1 , J' P) =0 

14 NS(Jl,JSP)=O 
SIGTR=-12.*ZMHD/ZTB~ 

ST~RR=l2.*ZMHD/ZBq~ 

STGT=STSL00((JSP-ll*ll+6,1) 
SIGR=STSL80({JSP-l}~l1+6,2> 

PLACE MINIMUM NUMBfP OF STRANDS 

N~!N=0.003*BMA/STSI?E 
FD(P.L{JSP}=l00. 
FPC 8 N { J S D ) = F PCB M N 

C AOn STPANDS 
c 

c 

JD =1 
18 CALL ADOTT(NS,JP,NSWEB,NPFLG,NLIM,JSP,NUM) 

~r; r P < J s P l = . .J R 
!F(~UM.LT.NM!Nl GC T0 18 

C CO~PLT~ R~QUIRfr PFL~ASE STRENGTH 
r 

c 
c 

nliY =0. 
fTC=VA-FCC{NS,On,J~,JSP,JZ) 

fiS:::Nti~~*STS TZF 
32 FPCRNW=FPRIMC(~TE~~,FCOMP,BMA,ZT8M,ZB8M,OLOC,NS,OD,SIGTR,SI~B~, 

*TAU,JR,JR,FSTRNO,JSP,6,GRinS,N5WEB,RLSTP,RlSBTl 
CALL PLrSS(~PCPNW,Z~BW,ZMC,ZMNC,FPS,AS,q~~t?IRM,Z!Ct 

"'VB, YYBC ,ETC ,HU"'1I O, ZL, ETA, C ,UWBM) 
1F(A8S(C-CL()Cl·U=.O.Ol> GO TO 36 
OLDC =• 

Cn~PUT~ MIDSPAN 23 ~AY STRFNGTH 
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00009430 
1 )00')9!~90 

CC' no a 5(1.~ 
C0000S10 
000"9:;zo 
:)('0"'9:-3('1 
oo oo 9 c:; t .. o 
0Ql)f<l55i) 
(':-'0('<:11')6,) 
o~o:;ac:7o 

G')Onoc:;g) 
('('I(';H:)59~ 

O"'.c:;:-; 0 6•)D 
I);)'J0°tl0 
00009~20 

')00')96}:·J 
0000964') 
')000 as 5 t1 
)000966) 
0000067() 
oooogr)go 
000!1969'1 
C~Or9700 

.)1009710 
0:)0<10720 
00000730 
00009740 
Q'i(;')075') 
01')('"'·976.') 
000)9770 
or: ·J·1 9 7 8 ') 
0)Q:)07g'Q 

')0000800 
0~'00°ql0 

Qr('')ORZC' 
000')0830 
') "' 0 ~~ q 8 4 ;) 
OOO·los~:;o 

00 O•)g 3 60 
ororl?70 
00•)"' 0 8 3') 
0000989:) 
Qr',Q)90·:)•) 

Qf"ll)f'lo'Jl .. ! 

(I;' ,)099 2'' 
0') )·i003) 
0'~) ;q()!r"' 
OO·JJ995J 
)j( )')06•) 
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r 

. r 

~6 FPCNEW=FDRIMC(FTEN,FCO~,BMA,ZTBM,ZBB~,~~A,~S,o~,SIGT,ST~P, 

* T A LJJ JP , $ , F S T R ~·!11 , J S P, 6 , G R I 1"1 S , N S W ~ E: , r- N S T P, I= 1\: S P T ) 

C DFCYrE WHETHEP TO CO~TlNU~ ADOT~G STR~NDS OR TO TCRMT~AT~ 
c 

r 

!I=(FPCR\JirJ.GT.FPCRL(JSD) .ANO.For;p~I~/.GT.5.0) GO T(l 38 
!F(FPCRNY.!.GT.fP(RL(JSD) .AND.FD(IjM(JSP).LE.5.0) GO Tf") 33 
I F ( F p c 1'. t·IW • G T • Fpc R l( J s D ) • AND • F p Ct\.r= w • G T • F D c 8 M ( J s p } ) G (1 T n 3 3 

C P~LF~SF ~TRENGTH ~TTLL DECREASING- CONTINUE TO ADD ST 0 A~nS 
r 

: c 

" . 

r 
c 
c 
r 

c 
c 
c 
r 

( 

c 
c 
r 

r: 
c 

!=PCR Mt JSP) =FPCNFW 
FPrRL(JSD)=FPCRNW 
f10 3 5 J 1 = 1, JP 

35 NSOLn(Jl,JSP>=NS(Jl,JSP) 
Sft VFC=r 
OlnETA=i::TA 
"IU f·' OLD= "'!U M 
JPOLD=JR 
FTCnLD=ETC 
STSRLS(3,JSD)=PLSTP 
ST SP L <:;( 4' J s D) :C' L s ~ T 

GO T 0 l 8 

SATISFACTnov PFLFft~r STPENGTH 6ND 28 DaY ST~ENGTH FOUNO 
FOP ~HDSPAN CONDITION. CHECK ULTTMATE AND CRACKING 
Mn~I=NT CAPACITTFS. 

38 OfJ ]G Jl=l,JR 
39 NS(Jl,JSP)=NSOLn(Jl,JSD) 

lLGS~P(JSP)=SAVEC 

7LrSS(JSP)=OLDETA 
NUM= NUMrJL D 
JP =J POLO 

COMPUTE STRESS MIDSPAN DUE TO oo~STRESS AND FULL D·L• - C 0 ACKI~G 

MnMENT CALCULATTCN 

S!Gq=(DLMSTM(6,JSP)/ZBBM+~LMCOM(6,JSP)/!BC6M(JSP))*12. 

SCRTH=FPPIMC(FTfN,F~rM,~MA,ZTB~,zgeM,oLDfT~,Ns,oo,0.,Sis~, 

*TAU,JR,JP,FSTRNn,JSP,6,GOI~S,NSW~~,STOP,S8nT) 

ZMCRK=( 7. 5*SQRT( l:JOO·*FDCPM(JSP> 1/1000 .-SBOT)*ZRCBM(JSD)/12. 
Vl=(BfFF*FPCSLR/FPr'~M{JSP))/2. 

I=D=FPCBM(JSP) 
D=THK+ZQ(KASE)-FTCOLn 
t\ S = "! U M * S T S l l. E 
CALL ULTMO(AS,FP,FPS,AS 0 ~M,FPL,n,JpTH,FSY,OCP,Y1,Y2,Y3,Y4, 

r.z l,Z z,z 3,Z4,0LDFTA, ZMUU 
UL T\.1 SP ( J S P) =Z MU L 
IF(?MCRK*l.2.LF.ZMUL.AN~.ZMUL.G~.ULTMOM{JSPJ) GO TO 45 

ULTIMAT~ MCMENT CA"ACITY.LE. REQUIRED CAPACITY ~R 

ULTIMATE MOMENT CAPACITY •LT.t.Z*CRACKING M~MENT- ADD 5TRM·~')<:; 

TN!TIAL STRANO PLACEMENT COMPL~Tf. CRACKING AND ULTIMAT~ ~0~FNT 
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Q"\:)l"'!qrqo 

000)G 0 30 
OJO:)qc9o 
00~1 01)0) 
10~l·))1J 

00;) 10., 21) 
OJO lf\0 3 )-
00"'10040 
0001')050 
OOJ1JC60 
00010070 
000100<30 
0001 ()()90 
00010100 
OOiH1ll.., 
~00!0120 
00010130 
00010141 
000 10 15·1 
0")010160 
C')Ol01_70 
0C'Ol:!l3'1 
oocn Ol q) 

OJ0F'20"1 
000102F' 
0)"~10.2~·:; 

0:)'110~3'" 

00 •) t 0 z 4) 
;.) ) I) 1 .p 5 .) 
0001 Pf>O 
0001027·) 
0!010-:Bn 
(")010290 
00 i)J. 1)30 J 
n')')l'"~3l"' 

·~')1"'11"13")0 

0)0l'J331 
(\:} 'Jl. 1) 3 4") 
o·Jvl035J 
OQOl03SJ 
0)010371 
('IJ)1'1380 
Q.').'")l"\390 
00010~0() 

(,'"\ ''ll 0 4 l(\ 

0)()1:)42,1 
'10 .~ 1 "'+ 3 n 
C:.'!OlU440 
0'll 1_)45) 
0')~)1 )460 
OO'Jl h 7.) 
0001..)4'3•) 
()Q!') l ') 40·~ 
0 0 0 l •J 5 i) ·) 
00f'l:J51) 
000t0S20 
0001·)"'30 
0;101"::40 
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c 
c 
c 
c 
c 
c 
r 

c 

45 

46 

PEL~ASE STRENGTH EXrE~Ds 4.0 KSI. HOLD NU~BE~ 0~ STqA~n~ AN~ 

NUMBFR OF ROWS CONTAINING ST~ANDS CONSTANT AND R~DUCE ocl~AS~ 
STP~NGTY BY RAISING C.G. OF PATT~qN II= DQSSIBLE 

I c ( F DC R L( J S P) • L T • 4. 0) FPC~ L ( J S P} =4. J 
!F(FocRUJSP).u=.4.2l so T'J 100 
no 46 Jl=1,JP 
NS{J1,JSP>=NSWEB 
NTGT=NUM-NSWEB*JR 
NS P= "lli M( l) 
nn 48 J2=l,NSP 
DO 4 g J 3= l, JP 
!F("-IS(J3,JSP).GF.Z*NLIMLJ'3)+NSWt'3) GO Tn 48 
NS(J3,JSP)=NS(J3,JSD>+2 
NTOT=f~T']T-2 

TF(NTnT.LF.O) Gn TO 49 

4 9 c mn r "' u F 
NTCI)(JSP)=JR 

C COMPUTE CONCPETE ST~ENGTYS FJR N~W PATTEq~ 

c 
OLDC =0. 
ETC=YP-ECC<NS,on,JR,JSP,NUM> 
AS=NUM*STSIZE 

4 0 FPC~ N W= F PRIM C ( FT FNP , F C r: MR, P .rv,A , ZT 13 ~, ~ t3 BM, 0 L DC, NS, DO, S ~ GT R, S I G '3P , 
*TAU,JR,JR,FSTRND,JSP,6,G~lDS,NSWc3,~LSTP,RLSBT) 

CALL PLOSS(FPCPNW,U..,B\..J,ZMC,ZMNC,FPS,AS,BMA,ZIBM,ziC, 
*Y8,YYRC,ETC,HUM!O,ZL ,ETA,C,UWBM) 
r~=tABS(c-nLoc>.u=.o.ou r,o T'J 51 
lll DC =C 
GO T(l 40 

51 FPC~EW=FPRIMC(FTE~,FCOM,~MA,ZT~M,Z9qM,ETA,~S,DD,SJGT,~T~R, 
*TAU , J P , JR , F S T R NO , J S P , 6 , c; Q I fJ S , 1\J S W ~ ~ , F N S T P, F NS B T ) 

C CHECK F'lP IMPROV=~EI\JT 

c 

TF(~PCRNW.GT.FPCRL(JSP)) GO TO 53 
IF(rPC~FW.GT.6.0) GO TO 53 
FPCPL(JSPl=FPCRNW 
FDCB ~( JSP) =FPCN~W 
n ClS S ~ ( JS P ) =0 LOf 
ZLOSS(JSP)=FTA 
GO Tf' 100 

53 Oll 55 Jl=t,JOQLD 
5~ NS(Jl,JSP)=NSOLD(J1,JSP) 

0001)550 
f) ~ () l t) 5 6 b 
00010"70 
00010'58() 
0('101_ 05oY' 

OOOlOSOO 
00010610 
O~OlllA~i" 

OOCH0630 
I):JC1.)64•) 
Of'Ol06c;;0 
00010660 
00!' 106 7·') 
OC~r.l068~ 
0821 .'')690 
OC010'00 
on 0UP1 n 
0'10107?0 
00'"' Fl710 
00010 7 4:) 

() J 0 ~- 0 7 50 
0001 f"\?6.0 
0001 t)770 
0:"01(''80 
000107'20 
000l('SOO 
0001081..0 
00010820 
OO:H "l830 
00nl0840 
0001021')0 
0001')860 
r;!)r:,l0870 
CC'H rgqo 
0')01'1SQ0 
0001.)()(11] 
nort""nlr 
OOOlOO'!O 
01010o3r 
OCH'·l ;)04'"'1 

00010950 
Q')~Jlfi 0 60 

00Cl'J 0 70 
00010980 
ocrn '"'~99('1 
0 (; •11 l 0 0 Ci 
OOOJ.lr.HO 
00:!11()2('1 
000 l H 3" 
0(10 11040 

( STP.'l.\fn DATTFRI\, JF qEQUIPED, HA<; BEEN MCJ')IFTFD C0:Jl105>1 
C********•*************************************************************~OOOllOfO 
C MIDSPA~ STR~ND P~TTEPN SELECTICN COMPLETE 0001101.0 
C*************+***********•*********************************************0001109~ 

r 
c 
r 

lJ•J Clli\JTINIJt: 00011090 

ZERO OUT CPEFP RESTRAINT MDMfNT~ 
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oon lllQO 
fl80llll0 
00011120 
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on ~4 Jl=l,N 0)011130 
~1 S4 J2=l,ll 000lll4} 

54 (QPMO~(J2,Jll=0. 00011150 
NT~=N*2 00011160 
NT1l=N*ll 00011170 
00 56 Jl=l,11 000111RO 

56 ZMCUO(J1)=0. 0~011100 

C***********************************************************************000ll200 
C COM?UTE MINIMUM fNO ECCENTRICITY TO MAINTAIN CURRENT RFLEASE 0001121r 
C STRENr;TH IN EACH <;PAN 00011220 
C***********************************************************************00011230 

c 
c 
c 
c 

r 

c 
r 

r 
'~ 

r 
c 
c 

64 DO 200 JSP=l,NSPNS 00,1124~ 
FPCDLD=lOO. 0001125" 
JST=NTnP{JSP) 00011260 
~Q 6~ Jl=JST,NRAV 0001127" 
FPCRNW=FPR!MC{FTENP,FCOMR,BMA,ZT~M,ZBBM,C,NS,OO,O.,O., OOOllZAC 

*TAU,Jl,JST,FSTRNO,JSP,l,GRIDS,NSWEB,ST,SG> 000112q0 
IFtJ1.~Q.JST) Fl=F~CRNW 000113Qn 
IF(J1.fQ.NR~V) FF=FDCRNW 0~011310 
IF(I=PCRNW.LE.FPCRL(JSP)l G'J TO 74 OC'Irll320 

68 ('JNTJNUC 00011330 

NO ~ND ECCENTRICITY WILL DER~IT CURRENT PELEASE STRENGTH 
T\1 STAI'ID. MUST U5E I\IFW, HlGHEQ RELEASE STPFI\JG ... H 

IF ( r: 1. L E. F F) FPC R L{ J <:.. P ) =I= 1 
IF ( ~=" l • l E • F F ) NF C ( L ( J S o ) = J S T 
Ir(Fl.L~.FF) NFCCP(JSP)=JST 
IF(F1.GT.FF) FPCRL(JSP}=FF 
p::(r=J..Gi.FF) NECCL(JSP)=NRAV 
IF(r: l.GT.FF) NI==CCR(JSP)=Nq_AV 
NFUHN( JSP}=NQAV 

C~MPUTc NEW PRFSTPESS LOSSFS 

'lLDr=n. 
ETC=YB-ECC(NS,DD ,JR,JSD,NUM) 
A'-=NUM*STSIZF 
CALL PLOSS(FF,ZMBW,ZMr,ZMNC,r:os,AS,~MA,ZlRM,ZIC, 

;t;: Y t3 , Y Y RC , F T r. , H U M. I D , Z L , ~ T ~, , C , U W P M ) 

.~LOSSR(JSP)=C 

ZLOSS(JSP)=ETA 
GO Tr) 200 

MINT~U~ FND ~cc~NTR!CITY N~rESS~~y TO MAIN ... AIN CURR~NT 
RFLt::A~E STRENGTH I=OUNO. ST!lPE I .... 

0('011 "l4C 
00011350 
"'J:'ll36C 
000lt~P8 

00011380 
1')0')113°(' 
CJ011400 
00011410 
0281142') 
or; 0 llft3f"' 
0~011440 

0~01145~ 
CO'J1l460 
00011470 
OC'G1148C 
00011490 
00011500 
0fif"lll"'l0 
000115:'1) 
00011530 
0001154J 
0~011551." 
0()011560 
00011570 
001"11580 
00011590 

74 NI=CHN( JSP)=J 1 OC'\01160"' 
JJJ=Jl 00011610 

200 CGNTTNUF 00011620 
C******~*~*************~*•************¥****************************~****00,.,llf30 
C C('MPIJTATION OF MII\JP11JM !=NO ECCI=NTJ:-ICITY COMPLETF. OOOl!f-L...O 
r********•*$************************************************************000llh50 
C******¥**~*************************************************************000ll~A0 
C cnMPUT~ REQUIRFD ?8 ~AY STR~NG~H tNC END ECCCNTQTCITIFS nontl67n 
C FOP EACH SPAN 000Ll6P0 
C***************************************~*******************************000t1690 

77 ~0 320 JSP=l,NSPNS 00011700 
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c 
c 
c 

c 
c 
r: 

c 
c 
c 
c 

c 
c 
c 

FP\LFT::::I). 
CD(Rr,T=O. 

CO~PUT~ STRESS UNDER SEqVICE tnAD CONDITION~, FRO~ ALL 
5nURCES EXCEPT DPaPF~ STRANDS 

')0 82 J 1=1 dl 
0!1 7 8 J2=1 ,4 

?8 SJGM6(Jl,J2)=STSL0n((JSD-1)*1l+J1,J2) 
IF((q_!:!~C~(Jl,JSP).U=.v.) Gfl TfJ 80 
SIGMA{Jl,l)=SIGMA(Jl,ll+l2.*C~c~oMCJ1,JSPl/ZT(BM(JSP) 
STG~A(Jl,2)=SIGMA(Jl,2)+12.*CPPMCM{Jl,JSPI/ZBC8M{JSP) 

80 IF{CRP~OM(Jl,JSD).GT.Q.) GO TO 82 
S!GMA(Jl,3)=SIGMA(Jl,3l+l2.*CQPM~M{Jl,JSPI/ZTC~M(JSP) 

SIGMA(Jl,4)=STGMA(J1,41+12.*CRPMrM(Jl,JSP)/ZBC8M{JSD) 
~2 Cflf\ 1 TI~JUr-

Cr~DUTE STRESSES DUf TO BFAM Wfi~HT 

ZMH~=0.5*8MWT*ALPH(JSD)*L(JSP)*~2-0.5*{ALPH(JSD)*l(JS0))**2*QMWT 

SIG~P=l2.*Z~HD/ZBBM 
SIGTR~-12.*ZMHD/ZT3M 

FnR EACH E~D ECC~NT~ICITY, DET~RMINE R~QUIRED 28 DaY STPENGTH. 
S/lR T OUT BE=ST ARPANGFtv1~NT 

NFCrL(JSP)=NECMIN(JSP) 
NECCP(JSP)=NECMIN(JSP) 
r::pcLOD=10'lOO. 
FPCPOO=lOOOO. 

F DCOLD= 10000. 
JST ~ N~(MIN(J~P) 

JR=NTOD{JSP) 
E_:TA=ZLOSS( JSP) 
no 102 J1=JST,NRAV 

[):""1 90 J2=1,2 
IST =- l 
I~ D = 5 
IF(J2.~Q.2) TST =7 

IF(J2.t::f1.2) ISD=ll 
I F ( J 2 • E Q • 1 ) F PC L F T = 0 • 0 
T F { J 2 • E Q. 2) F DC p G T = (). --1) 

~0 83 J3=!ST,ISP 
SIGT=SIG~A(J3,1) 

SIG 0 =SIG~A(J3,2) 

FC=FC'J"'1 
IF(J3.EO.l.OR.J3.EQ.ll) FC=FCGMtO 
~PCt=FPRIMC(FTEN,FC,RMA,?TB"'1,Z88"'1,ETA,~S,DO,S!GT,SIG8, 

*TAU,J1,JR,FSTRNDrJSP,J3,GP!nS,NSW~R,STS,S9S) 
SIGT=SIGMA(J3,3) 
SIGP:S'GMA(J3,4) 
FPC2=FPRI"'1C(FTEN,FC,BMA,ZT8M,ZBRM,FTA,NS,On,STGT,SIGR, 

*TAU,Jl,JP,FSTRNQ,JS,,J3,GRIDS,~SWE8,STS,SBS> 

F FPC =A MAX l( FPC 1, F DC 2) 

CHF(K CrMPRfS~ION AT ~NOS UNDER O.L. ANO ppcSTRFSS 

!F(J3.GE.2 •• AND.Jl.LE.l0) ~n TC 34 
IF(J2.EQ.l) !!1=1 
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000! 1 71D 
O::l0117?0 
00:1tt7J;1 
000117~0 

OCHH 175() 
Q('()ll 7 60 
0Dn.11770 
0()011780 
OC'01!.790 
IJC·)11ROC' 
00~"111~10 

00011q20 
C'DOllP.3'~ 
OJ!' 1 ,__ g 40 
000 11'1,::;0 
():,1f·ll3AQ 

00011 '170 
000118~0 
00 n 1 1 ~., :1 

OJ011900 
C\0011011 
('('l('ll02t,f"'l 

0:)011_ 0 31') 
()00tlq4Q 
00 01 19 '3:0 
00011960 
~"~::'')ll0 7 C' 

000119130 
C'ID'll1q90 
00012roo 
00012'"'~10 

0011120:?"' 
OC0l2"'-:>,C 
OP012C'4() 
or )t 2Ci50 
0t)01 ~::60 
0001207.0 
000l2'J8i) 
("·)012090 
(l('l('l2l0,"l 
OOGlZll-'l 
OO•Jl2lZC; 
00)1~130 

0:)01214') 
a J ~"' 1 21 50 
00012160 
000121":} 
OOi)l 2180 
OOJ121'?0 
0\:012201) 
0')0 12210 
('1,)('1222\'' 
0001223..., 
00'112'")40 
00012~150 

O:JG12:? 6:) 
OCOl2270 
000l2280 
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.. 

.f 

-· 

r: 
c 
c 
c 

r 

c 
c 

c 
c 
r. 

c 
c 
c 

( 

( 
r 

c 

84 

8P. 
90 

YF(J2.EQ.2) !11=11 
SIGT=11L~SIM(!D,JSP)*l2./(-ZT~~)+9LMrCM(IQ,JSP)*l2./!TC~MtJSD) 

S I G 9 = n l MS ! M ( I D ,J 5 P ) * l 2 • I Z B ~ M+ 0 L '-1 CJ M ( T 0 • J S 0 ) * 12 ./ ?.. BC 3M ( J S n ) 
~PC3=FPRIMC(FTEN,FCQM,BMA,ZTB~tlB3M,ETA,~S,on,SIGTt~TG~, 

*T\U,Jl,JP,FSTRND,JSD,IO,GDIOS,NSW~B,STS,S~S) 

I=!=PC=AMAX l (FFPC, FD(3) 
C Ot-1T 11\llJE 
IF(J2.EQ.l.AND.FFDC.GT.FPCLFT) FPCLFT:I=FoC 
p=(J2.EQ.2.AND.FFPC.GT.FPCRGT) FPCPGT=FFPC 
cnt-JTH!UE 

Clf''T I "lUE 
FPCI\Jt:W=AMAXl( FPCLFT,FDCRGT) 

F.XJT IF MINIMUM E~D FCCENTPICJTV L~ADS TO REQUiRED For WYICH 
IS SMALLER THAN THAT REQUIREn FOR STRESSES AT MIDSPAN 

IF{Jl.EQ.JST.AND.FPCNEW.LE.FPC~M(J'O)) GO TO 3~0 

FXJT IF FPC INCREASED FRGM LAST P:JSITJN,J 

!=PC DECREASED fOCM LAST POSITif11\' 

FPCOLG=FPCNEW 
IF(ISYM.EQ.O) GO Tn 94 

fQ!l.~L l?ND ECCENTR!CITTES REQUIRI=I) 

NECC U JSP) =Jl 
~ECCR(JSPl=Jl 
FPCB~(JSP)=FPCOLD 

IF(FPCNEW.LE.5.0l GO TO 300 
Gn T'l 102 

94 IFU=PCLFT.GT.FPCLf1D.OP.FPCLt:T.!\JE.F°CNEt..Jl GfJ TO 96 
I\II=((L(JSP~=J1 

IF(FPC~OD.GT.FPCNEWJ ~ECCR(JSP}=Jl 
96 !F(FD(P.r,T.GT.FPCROD.OP..FDCRGT.N~.FPCNEW) GO TO gg 

N ECC R ( J S D) =J 1 
I !=( F PC Ul!l • G T • F PC 1\l E W } f\l E C C L ( J ~ P ) = J 1 

98 FDCRDO=FPCRGT 
FPr: LOO=FPCtFT 

FPCP. ~(JSP)=FPCOLD 
IF(FPCNEW.LE.S.O) GO TO 300 

1 ') '2 c, NT I NU E 
300 CONTINUE 

IF(I=PCBM( JSP) .LT .FPCRL (JSP)) t::PCBM(JSP)=FPCRl {JSP) 

C RECOMPUTE MU FOP NfW 28 DAY C1NCRETt:: STQE~GTH 

c 
Yl=(BEFF*I=PCSLA/FPCBM(JSP))/2. 
hS=NUM*STSI lf 
FP=FPCr\M( JSP) 
O=THK+ZO(KASE)-(YB-ECC(t\S,DO,f\TOP(JSP} ,JSP,NTT}) 
CAll ULTMO(AS,FP,FDS,ASPR~tFPL,O,OPTH,FSY,OCR,Yl,Y2tY3,Y4, 
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OOOL??OJ 
0001 ~100 
OC't"' t 2? 10 
000123:?.0 
000121~("' 

00<'12"l40 
00012350 
00012360 
OOQ 12370 
000'!.2380 
0001239') 
Q(lf)l 240:) 
00012410 
0:)012't2fl 
OC>Ol2'+30 
00012440 
('00 12450 
OO.Jl24AO 
00012470 
OC'CH 2'~-80 
I)J'H 249;J 
00012S0'1 
00012510 
00012'52~ 
OOJ,_ 2 530 
00012540 
()()01255:" 
00012560 
00012S70 
no:'lt258r. 
0001_ 2590 
OOJ12601J 
00012610 
00012620 
CJ01.263.J 
000 l 2640 
OOrJl2~=-"51 

00'1tZt-,60 
0f'~t2S70 

00012 68·'1 
:"IJ'i126G'"1 
00012700 
OJ'Jl~7l1 
00 .')1 2""' 2"" 
0001.!730 
00')!.2740 
00Jl."U5C 
00012760 
0~')1?_770 

00')12 7 90 
000127QO 
00Jl2800 
00012810 
noo 1 2~ ~o 
0(' J 1 2'3 ~~ 
00012R40 
00012951" 
00012860 
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c 
c 
c 

= Z 1 , Z 2, Z 3, Z 4, ETA, Z til UL l 
UL n~ S P ( JS P ) =Z MIJ L 

CO~PUTE FINAL STRESSES FrP OUTOUT 

')0Jl2S7i) 
corn 2f3P0 
00012q90 
00012<l00 .. 
Oj !') l 2°1 :; 

DO 112 J6=1,3 0()012SJ~r) 
IF( J6.cn.U JlO=l 00012930 
!F(J6.EQ.l) ST=O. OOnl294J 
IF(JA.EQ.l) SB=O. 0)112950 
IF(J6.EQ.l) JDRP=NECCL(JSP) 00012960 
I F f J 6. ~ n. 2 ) J 1 1'-= 6 ) :) 0 1 2 9 7 0 
IF(Jf:.EQ.2) ST=SIGTR 0:)fl12t:O~Q 
TF( J6.l=l).2} SB=SIGBR 0001 -zqgo 
IF(J6.~Q.3) Jl0=1l 00013000 
IF(J6.~Q.3} ST=O. OOnl3010 
IF(J6.EQ.3) SB=O. 000130~0 
IF(J6.E0.3) JDRP=N~CCR(JSP) on01303!') 
FSCRTH=FDRIMC(FTEN,FCOM,BMA,ZTPM,Z6BM,C ,NS,DO,ST,S~, 0011304J 
*TAU,JORD,JR,FSTRNO,JSP,J10,GRICS,~SWEBtSTOP,SBOT) 000!3050 

ST5DLS( 2*J6-l,JSP)=STQP 00013J60 
112 STSRLS{2*J6,JSP)=S90T QOnl~070 

DO 114 Jl=1 ,11 C'0:"~lY"'~S,n 

JQRP=Nt:CCL(JSO) 00"13)9~ 
!FfJl.GE.1) .JORP=NECCR(JSP) ('J113lOn 
J 5 = ( J s p - l) * 11 + J 1 0 0 0 l 3 l 1.,0 
f.'!J 114 J2=1,2 ')001312') 
SIGT=STSLOD(J5,2*J2-1) 0001313~ 
SIGB=STSLOD(J5,2*J2> 00013140 
F S C P T H = F P R l MC ( FT E N , F C 0 "1 , ~ ~ A , Z T 8 ~ , 1. B B M , ETA , 1\J S , D ~, S I G T, S T r; B , C<' 0 1 3 l 50 

*TAU,JORP,JR,FSTRNn,JSP,J1,GRIDS,NSWfB,STOD,SBOT) 0J013160 
STORfS(J5,2*J2-l>=STOP 00011170 

114 STOPC$(J5,2*J2)=S~CT n011l!80 
3 2 0 C 0 f\1 T I N U E n 0 0! 3 1 ° 0 

C***********************************************************************00013200 
C PEQUIR~n 28 DAV STRENGTH AND END ECCENTRICITIES CALCULATIONS 0001321"'~ 
C COMPL~TI= 00013220 
C***********************************~*************************~*********000t3230 

DO 126 Jl-=1,NSPNS ~0113240 
EBR=57000.*31.623*SORT(FPCRL{J1),/1000. 00013250 

PHI=ECRPUL*ALPHVS*EBR*(l.-AGECCN/(TIMCRP+AGFCON)) C'0~13260 
CRPHI=PHI/(l.+PHI> 000132T0 
SHPHI=l./(l.+DHI) 00~13280 
NST=O 0~013~90 

OOPP=O. 00013380 
nSTH=O. OC013310 
EFL=O. 00013320 
EFP=Q. 0~013330 
JSP=NTOP(Jl) 1))013340 
DO 124 J2=l,JSP 00:'113350 
OOPP=DnPP+(-00(J2)) OJ'Jl336() 
OSTI-~=DSTH+(NSt J2,J1)-NSWt=B)*(-0D(J2)) OOvt 3370 
E Ft = E E L +G R I D S * ( N E C C L ( J 1 ) - 2 * J 2 + 1> + D D ( J 2l 0 0 0 l 3 3 8 0 
r E o = E F IH G R I 0 S * H' E C C R t J U - 2 '* J 2 + l ) + 0 0 ( J 2 ) 0 J CH 3 3 9.-'J 

124 N~T=NST+(NS(JZ,JlJ-NSWEBJ 00013400 
DOPP=OnRP/JSP 00013410 
DSTH=DSTHINST 0011~4ZO 
EEL=Ef:l/JSP 00013430 
EER=EEP/JSD 00)t3440 
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. . 

r 
c 
c 

c 
(" 

c 

c 
c 
c 
c 

NOP P =J~ P*NSWE B 
CGC=(DORP*NDPP+DSTH*NST)/(NDQP+NST) 
CGLF=(OSTH*NST+EEL*NDRP) /( NORD+NST} 
CGPE={DSTH*NST+EER*NDRP}/{NORP+NST) 
on 127 J3=l,ll 
EC:ND =CG LC: 
IF{J3.GT.5) EENO=CGR~ 

12 7 OE pTI-i( J 3 'J ll =YT+THK + ( 1 • -T !\ IJ ( J 1 ' J3l ) * c GC +..,.AU ( J 1 'J 3) * EEN'"' 
IF( ITTER.EQ.O) GO T(l 126 
PSTH=(l.-ZLOSS{J1))*FSTRND*NST 
PDRP=(l.-ZLOSStJl)l*cSTRND*NDRP 
DBAP..=YT-YTC{Jl) 
ZMO=PSTH*(DBAR+OSTH>/12· 
ZM1=DDRP*(08AR+EEL)/12. 
?M2=PORP*tDBAP+DORP)/12. 
Z~3=PORP*(DBAR+EER>/12· 
ZMCL=-tBMWT+SLBWT)*L(Jl)**2/12. 
ZM5H=-(ESD*THK*12.*S*(YTC(J1)+THK/2.)*ESLAB)/12. 
A L =I\ L PH ( J l ) 
FE~ ( 2 * J 1-ll = ( l MO +A L * ( 2 • -fl. L ) * 7 • ..., 1 + { 1 • -A L ) * !_ M 2- A L * { 1 • - A L )* Z M 3 ) "" 

*CRP~I +ZMDL*C~PHI+ZMSH*SHPHI 
FE~(2*Jl}=(ZM0-AL*(l.-AL>*Z~l+(l.-AL>*ZM2+AL*(2.-AL)*ZM3)* 

*CRPHI +ZMDL*CRPHI+?MSH*SHPHI 
1 2 6 C 0 t,.IT I NU f 

IF{ I ITER.EQ.O) GO TC 400 
JR =? *N 
!F(KODSYM.FQ.O) GO TO 130 
IF ( 1<. ODS YM. EQ. 1 ) JP = ( NS DNS -1 ) * 2 
I~(KOrSYM.EQ.2) JP.=2*NSPNS 
D'J 128 J1=l,JR 

128 FEM( 2*N+l-Jll=FEM(Jl) 
130 ("QNTTNUt: 

JJ'=JR/2 
CALL SLOPEO{FEM,CRPMC~,L,N,AA,B> 

CHECK TO SEE IF RESTRAINT MOME~T AT SUPPORTS DEC~FA~FD 

Dfl 1 '3 2 J 1 = 2, N 
I F ( l M sup { J 1) • GE. 0 •• AND. c R p MOM ( 1' j 1) • r,T. 0 •• AND .z M SIJP ( J l) • G T • 

*CRPMGM{l,Jl)) GO TO 132 

132 

134 

IFtZMSUP(Jt).LT.O •• AND.CRP~OM(l,Jl).LT.O •• ANO.ZMSUD(J1).LT. 
*CR PMCM{ 1 7 J 1)) GO T\1 132 

GO Tn 134 
C!lNTTNUE 

SUPPORT MOMENTS REDUCED THIS IT~RATION - TEDMINATE 

GQ T(J 400 

NOT ALL SUPPORT MO~ENTS REDUC~C. CHECK P.EQUTRFD INC~fAS~ TN 
cnNCTPETE STRENGTH 

DO 136 Jl=2,N 
ZMnM=CPPMOM(l,Jl) 
IFtZMSUP{J1).GT.O •• AND.CRDMQ~(l,Jl).GT.0.) ZMCM=CRPMQM(l,Jl) 

*-ZMSUP( Jl) 
!F(ZMSUP(J1).LE.0 •• AND.CRPMOM(1,Jll.LE.O.) ZMOM=CRPMOM(l,J1l 

*-ZMSUP(Jl) 
. -137-

0001 Vt 5~) 
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00013510 
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00')13530 
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:)1013550 
GOtH356C 
01)013570 
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00'11:3590 
OCICH 3600 
r"00136lJ 
00013620 
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00013640 
00013650 
00013660 
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00013690 
00013700 
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00013720 
00013730 
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00013750 
00013760 
0001377(\ 
00013 7 80 
('0(113790 
000l3q0C 
00013810 
0001 ":1,8 20 
00013•Br; 
0001 3 84·J 
0001385() 
('ClC'l3gf>(! 
00 f' 1 3P 7(1 

oont3t-8G 
OC01.3~H)0 

Q();Jl390C 
'10')l'""V'l~"~ 

0201302C 
000 13<:<J,: 
000 1304( 
0001391:iC 
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c 

SIGR=12.*Z~OM/ZBCBM(J1l 

STGT=l2.*ZMOM/ZTCR~(J1) 
I F ( S I r, B • G E • 0 • ) F P ': R T = ( ( 1 0 0 0 • * S I G 81 F T f=t\1 ) "'~ 2 ) I 1 0 0 0 • 
IF!SIGI3.l T .o.) FPC~T=A!3C:.( SIGB) /FC'J~ 
!F(SIGT.GE.o.) FPCTP=( {1CiOC:.•SIGT/FTEN)**2)/lOOO. 
IF(SIGT.LT.O.) FPCTP=ABS(STGT)/~Cn~ 

1=p C I t--!C =A MAX 1 (FPC T P, l= PC 8 T l 
lF(FDCINC.GT.O.lO) Gn T~ 138 

136 CONTIN!Jr: 

C ~~QU!RFD CONCRETE STqENGTH INCREA~F LESS TH~N 100 osy 
c 

GO T n 400 
c 
C TOO MUCH RESTRATNT MOMfNT CHANGE- TAKE ANOTHER ITERAT!m! 

138 no 140 J1=2,N 
140 ZMSUP(J1l=CRPMnM(l,J1) 

Gn TCJ 77 

20123/23 

000 1 '+'} 30 
0001404.()~ 

0J014';5('1 
00014060 
01)014·17:'1 
00014")80 
00014000 
0001410" 
OJ014l10 
00:') 1 1t 1 2 f) 
00 r, 1413(1 
o:: 0 11+ ~ 4(1 
00014150 
08014160 
00014170 
0001.418.) 
0\'014lq,") 
00014200 
0"'01421() 

C***********************************************************~**•~=******00014220 
C EVEPYTJ1HIG SATISFACTORV- C0"1°LFP= THE DESIGN BY COMPUTTNG 00014230 
C OUTDUT QU~.NTITIES , STIR~UDS AN8 '1ECK STEEL !1C·01424·~ 

C********~*******************~*******************~***************~***~**000l425~ 
400 (nt-..~TINU~ OGOllt/60 

c 
C CnMDUTE UNCHANGING PARAM~TERS FnR CALLS TO DCKSTL AND SHFAD 
c 

f 

Zl =0. 
Z2-=ZC(KASEl 
Z3=Z2+Z.E{KASE) 
Z4=Z 3+Zq K~SE) 
y 1 =0. 
YZ=Z~{KASE)/2. 

Y3=ZW(KASEl/2.+ZQ(KhS~) 

Y4=ZW(KASC::)/2. 

C CnMPUTE ~ECK STEEL AND POSITIVE MOMENT SUPPORT STEEL 
c 

00 144 JSP=1, NSPNS 
J6=(J~P-1)*11 

or 1 4 3 J 1 = 1 , 1 1 
no 143 J8=1,4 

143 ST~LOD(JA•J7,J8)=STOR~S{J6+J7,J8) 
El(JSPJ=NECCL(JSP) 
EP(JSPl=NECCR(JSP) 
FPC= FPCBM( JSP) 
ZIC=ZJCqM{JSP) 
[')r) 142 J2=l,ll 
Z.MSLN(J2)=0LMCOM(J2,JSP)+MI MOMCJ2,JSP) 
IF(C~PMOM(J2,JSPl.LT.Q.> ZMSLN(J2)=ZMSLN(J2>+CPPMCM(J2,JSP) 
V~ULN( J2l~o. 
!F(ZMSLN(J2l.LT.O.) ZMULN(J.2)=2.166*MI MOM(J2,JSD)+ 

*1.3*DL~COM(J2,JSP) 
!F(C~PMCM(J2,JSP}.LT.O.) ZMULN(J2)=ZMULNtJ2)+1.3*CRPMOM(J2,JSP) 

142 Z.MSLc(J2)=MAMOM(J2,JSD)-MI MOM(J2,JSPl 
Z.MSLP=MAMQM(l1,JSP)+DLMCOMtl1,JSP) 
IF(CRDMOM(ll,JSP).GT.·).) ZMSLP=ZMSLP+CRPMOM(l1 7 JSP) 
TFOMSLP.LT.O.) Z~SLP=O. 
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• 

Z "''IJL S '>= 1. 
I r:: { 7_ M S L o. G T. 0. ) Z ~UL 5 P=2. 16 6 * \4 !IMO~ ( 11, J~ P} + l • 3 * 0 l MC Ot..~ ( 11, J S P) 

! r:: ( r o o ·~1M ( 11 , JS P l • S 'T". C' • ) l "'1 U L S "= z ~J L <; P + 1 • 3 * C Q o 1-10M ( ll , J S P ) 

ZMSLPF=MA..,OM( ll,JS0)-'-11 i\1rM(ll,JSP) 
CALL DCKSTL(Zl,Z2,Z3,Z4,Y1,Y2,Y3,Y4,Y~,THK,YT,zMSLN,Z"1~LF, 

*ZMULN,ZMSLP,ZMULSP,Z~~LPr=,JsP,FSY,r=D(,ZIPM,BMA,ASNEG,ASPOS, 

*FPCSLB9n C, S) 
FDR 0 =FSTRNO*NTOPtJSP>~Nswr=s*t1.-ZL~SS<JSP>) 
VERT~= (NECCR(JSP)-NTOP{JSPll*GR!DS*FORP/{ALPH(JSP)*l(JSP)*l2.) 
VERTL= lNECCLlJSP)-NT~P(JSP)l*GPinS*FnqP/{ALP~{JSPl*LlJSPJ*l2.) 

144 CALL SHEAR{ L,ALPH,SMQM,Z~(KASE),THKrFPCRM{JSP),ZW~KAS~), 
*Ul TSHP rAV ,FSY,OEPTH,IJLTACI ,sPCAAS,SPCACI,JSP,VFRTL,VFRTQ) 

RFTlJRN 
Htn 
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001.~ l 4f, l('! 
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SUBPntFTI'lE SLOPE!) (!=EM,YX,L,N,A, C3) 
or:: AI L 
OIME~'IG~~ FEM(20},YX(ll,l0),A(l0,l~),R(10t1 

f\JT2=N>!<2 
C SET UP 'A' MATRIX TO SfJtVE FJR TYf:=TA 

NPl=N+l 
110 50 I=l,NPl 
f)O 50 J-=1,1\JPl 

50 ~( I,J)=O. 
~( 1, 1)=4./ L( 1) 
A( 1,2)=,01(1,1)/2 
A(N+l,N)=2./ l(N> 
A(N+l,N+l)=4./ L(N) 
OD l 3 T =2 , N 
A( I ,I-U=2./ L(l-1) 
-~!I, !)=4./UI-1)+4./L(rl 
A( y, I+U=2./UT) 

13 CflNTI~U~ 
C SFT UP 1 8 1 MATPIX Tf1 SDLVF. I=QR T~FT~ 

c 
C CONVERT FFM Tn SLOP!= OEFL~CTTCN CONVENTION 
c 

110 l 5 ! -= 2 , NT 2 , ~ 
15 FE~~( !)=FE"''(l)*f-l.) 

B ( 1 , 1 ) =-FE M ( 1 ) 
8(NP1,1)=-FEM(NT2) 

00 14 K=Z,I\JT 
M=(K-1)/2 
B(K,l)=-FEMtK+M)-FI=M(K+l+M) 

14 en NT I ~U!= 
C Sf1LVE FOR THETA 

NPl=N+t 
CALL MATINV tA,NPl,B,l,OETFQ~,10,1) 

C usc TH~TA TC COM~UT~ SUPP0RT ~CM~NT 

f)n 16 T = 1, N 

2~/23/23 

00')14 "750 
00014760 

},Ltl0),7.~~<::LJP(10,2) OOC'14-,7C 
00 014 "7 8_0 
00014-,0D 
00014'300 
00014810 
0:)014~20 

00014830 
:)001484.1 
CC•Ot4Q5:':' 
00""14860 
•)001 4? 7(': 
(':)1"114880 
00014'390 
C0014°UJ 
(')'i('l4°H~ 

00014020 
0~014°-n 

ODO 14940 
OC0!40S(• 
000l4G6i} 
00 01 'tfJ 7 t) 
O~:Ol4<:"lR\J 

C' C.> Cll49g.(i 
0001500.) 
00015i'll) 
00015':'?0 
00015\'30 
00fJ15040 
O'J:)l50 5\) 
00015060 
00015070 
00015081"1 
00015090 
JOJ15100 

Ztv~<;IJP{I,1)=(2/ L(Il )*(2*B(l,l)+B{I+l,l))+F~"'1(Y*2-l) 0001<;110 
000 l C) l zo 
1')00151.3) 

7_ M S IJ P { I , 2) = { 2/ L ( I ) ) * ( B ( I , l ) +2 * f3 ( I+ 1, 1) ) + F f:: ~1 (I* 2) 
16 Cm'T PIUF 

c 
C CClf''VERT ~SUP !=ROM SLOPE nEFU:rTI'Jfi.J TrJ BFAM CONVENTIQr\t 

Dr117T=l,N 
Z\1SUP{ I ,2)=ZMSUPC I,Zl*(-1) 

17 rQf\1T INUF 
c 
C CQ~PUTE M0MENTS AT TENTH POINTS 
c 

DlJ 18 Jl=l,N 
YX { 1 ,J 1 ) = Z M SUP ( J 1 , 1} 
YX( ll,JU=ZMSUP(J1,2) 
OIF=YX{ ll,Jl)-YX(1,JU 
I)(J 18 J2=2tl0 

18 YX(J2,Jl)=YX(l,Jl)+O.l>~<{J2-l)*n!F 
Rf:T!fON 

ENO 
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.. 

SURCGUT!NE MATJNV(A,N,B,~,nETEQM,~l,NZl 
D!~t:NS!O"'l I PIVOT( 10} ,A("11 ,Nl) ,8(N1 ,N2) '!NOt:X( 10, 2), D!\f'"'T( 10) 
'= Q U I V A l EN C e:: ( I ~ f'JW , J ~ OW ) , ( I C 0 l U M , J COl U M ) t ( A 1>.1 A X , T , ~ \-4 AD ) 
OETt:RM=l.O 
DC' 20 J=l,N 

20 IPTV0T(J) =0 
00 5 50 I= 1, N 
AM~X=O.O 

Of1 10 5 J= 1 , N 
IF {IPIVOT(J) -1) 60,105,60 

60 DO 1 00 K= 1, N 
I F ( I PI V OT ( K ) -1 ) 8 0 , 1 0 0 , 7 4 0 

RO IF( ABS(AMAX)- ABS(A(J,K))) 85,85,100 
85 IP OW=J 

ICOLUM = K 
AMAX=A(J,K) 

100 cmnir-.~u~= 
1 0 5 C 0 NT 1 NU f 

I P IV 0 T ( I C 0 LU M) =I PI V 0 T ( I COL UN! > + 1 
I F ( I R 0 W-I C 0 LU M I 14 0 , 2 6 0, 14 0 

140 OETERM=-DETERM 
'10 200 L=1,N 
SW.t.-P=A( IROW,U 
A(IR!JW,U=A{IC LUM,L} 

200 A( ICOLUM,L)=SWAP 
IFfN!) 260,260,210 

210 OC' 250 L=l,M 
SWAP=B( IROW,L l 
~(IROW,L)=B(ICOLUN!,L) 

250 B(JCOLUM,Ll=SWAP 
260 INDEX( I, U =I ROW 

T !\! nE X ( I , 2) =! C 0 LU ~ 
P I Vrt. T ( I ) = A ( I C 0 l U M , I C 0 L U M ) 
OETt:PN!=DETFRM*PIVnT(J) 
IF(P!VQT(I)) 330,720, 3'30 

330 A! ICOLUM,ICQLUMl=l.O 
DO 3 50 l= 1, N 

350 ~( tCOLUM,U=A(t("Cl!J~,L)/DIVQT(!) 

IF!M) 380,380,~60 

3 60 DO 3 7 0 L= 1, M 
370 B( TCOLUM,U=Bt!CCLUM,L)/PIVOT{ Il 
380 on 550 L1=l,N 

IF( L1-ICOLUM) 40C,5~.o, 400 
400 T=t'.{Ll,ICOLU~·1l 

A ( l 1 , I COl UM) =0. 0 
00 4 50 L=l ,N 

450 A(L1,Ll=A(L1,L)-A(ICOLUM,L)*T 
IF(~) 550, 550, 460 

461') on soo L=l,M 
500 ~(Ll,L)=~(Ll,Ll-B(J(OLUM,L)*T 
550 CONTINUE 

!10 710 I= 1 ,N 
L=N+ l-I 
IF (INDEX(l,l)-INOEX(L,2)) 630, 710, 630 

630 JPOW=INDE X( L, 1) 

JCO.LlW = !NDEX(L,2l 
D'l 705 K=l,N 
~WAP=A(K,JROW) 
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A ( t< , JD OW) = fJ. ( K, J C 0 l U M) 
A { t< , JC 0 LU M ) =SWAP 

705 cn~IT I NUl= 
110 cm: ... !Nuc: 

R!:TlJRN 
720 WP.ITE(6,730) 
730 FOPMAT(20H MAT~IX IS SINGULAP 
740 PI=.,.UPN 

DATE = 76069 
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c 

c 
c 
c 

c 
c 
c 

SURROUTINE SHEAP(L,ALPH,SM~M,BMO,THK,FPCRM,RDRIME,ULTSHP,AV,FSY, 

•DDTH,ULTACJ,SDrAAS,SPCAC',JS,SVERTL,SVFRTR) 
Pl:~l*4 L 
D I ME N S J ON l ( 1 0 ) , A l P H (1 C ) , S M C M ( 11 , 1 0 ) , U L T S H P ( 1 1 , 1 0 } , D D T H { l 1 , l 0 ) , 

*ULTACI( 11,10) ,SPCAAS(3,lf') ,SPCACI( 3, 10) 
no 14 Jl=1,ll 

1 4 IF { S MO M { J 1 , J S } • l T. 0 • ) D P T H ( J 1 , J S l = B M 0 + T H K I 2. 
'10 22 J1=1,3 
IF(J1.EQ.l) JSTPT=1 
IF!Jl.FQ.l) JSTOP=3 
IF(Jl.FC.2) JSTPT=3 
IF(J1.F0.2) JSTOP=9 
IF( J l.EQ.3) JSTRT=9 
~F(J1.EQ.3) JSTOP=l1 
SAA SHO= 1000. 
5ACI=lOOO. 
DO 20 J2=JSTRT,JSTOP 
l X= ( J 2-1) * l( J S) I 1 0. 

,VDR=O. '. 
!Ftzx.u:.ALP.-.{JS)>~el(JS)} VPR=SVERTL 
TF { ZX .GE .L ( JS) *( 1.-ALPH( J SJ) l VPP=SVERTP 

A A S!-tTr] 

ZJD=0.9*(BMO+THK) 
IFCSMOM(J2,JS).LT.~.} ZJD=0.875*(qMD+THK/2.) 
VC=.06*FPCRM *BPRIMF*ZJD 
VU=ULTSHRCJZ,J$)/0.9 
TF(.06*FO(BM .GT •• 180) VC=.180*BDRIM~*ZJD 

!F(VC+VDR.G~.VU) S5T=12. 
IF(VC+VPR.GF.VUl GQ TO 16 
~ST=AV*2.*FSY*ZJD/(VU-VC-VPR) 
IF(SST.GT.l2.) SST=l2. 

16 IFCSST.LT.SAASHC) SAASHO=SST 

ACT 

I F ( S MO M ( J 2 , J S ) • L T • 0 • I D T H = 8 M ') +- T H K I 2 • 
TF(SMOM(J2 9 JS).Gc.Q.) DTH=DPTH(J2,JS)+THK 
tF(~RSCSMOM(J2,JSl).LT.1.E-101 SM~M{JZ,JS)=.QOl 
S S =. 7 *U L TACT( J 2, J S) *EH HI ( 12. *A 8 S ( S M 0 M ( J 2 , J S ) } } 
1 F ( S S • r, T. l) S S= 1 • 
VC=l.6*SQRT(l000.*FPCRM )/1000.+$5 
IFCVC.LT.2.*SORT(1000.*FocBM )/1000.) VC=2.*SQRT(l000.*FnCBM 

*)/1000. 
IF!VC.GT.5.*SQRT(l000.*FDCRM )/1000.) VC=5·*SO~T(1000.*FPCBM 

*)/1000. 
IF(rTH.LT •• 8*BMO) OTH=.B*~MO 
VU=ULTACI(J2,JS)/(.85*BDRI~E*DTH) 

VPR=VPR/(BPRIME*DTH) 
SST=AV*FSY*1000./(50.*BPRIME) 
IFCSST.LT.SACU SACI=SST 
JF(VC+VDR.GT.VU) GO TO t8 
SST=AV*FSY/((VU-VC-VPR}*6PPI~f) 

IF(SST.LT.SACil SACI=S~T 
18 !F(SaCI.GT •• 75*RM0) SAC!=.75*RW) 

IF( SAC! .GT .24.) SACI=24. 
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·"0i'l62Qr. 
OJOl630C 
C001631C 
0001632( 
000163~C 

0001634( 
OOOH:35C 
001'1636;" 
0')01637( 
0)0 1 6~ sr 
OJ') 1 639( 
0 0 ') l f 40 c 
0001641( 
00()1642( 
0001643~ 

0001644( 
0001645f 
(lr"i)t646( 
0001647( 
0')01648( 
000164°( 
0(':11650: 
C00165l' 
00,..,1652( 
0001653( 
00')1654( 
0001655( 
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20 CONTINUE 
SDCAAS(Jl,JS)=SAASHO 

22 SPCACI(Jl,JSl=SACI 
24 CONTINUE 

RETURN 
FNO 

DATE = 76069 

-144-

20/23!23 
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00016610 
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. . 

FUNCTION BRACK{ZL,X,ZUl 
li=(X.U:.ZL) BRACK=O. 
IFf7L.LT.X.ANO.X.LE.ZU) QPACK=X-ZL 
I!=(X.GT.ZU) BRACK=ZU-ZL 
RETURN 
~Nn 

!)~TI= = 76069 
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SUB R OlP" I N E DC K <; T L ( Zl , Z 2 , Z 3 , Z4 , Y 1 , Y 2 , Y 3 , Y 4 , Y B , T ~ K , Y T , l M S L "'! , l M S L t= , 0 0 ~ l 6 A 8 ~~ 
* Z M U L N , Z MS l S P , Z MU L S o , Z ~ S L P ~=: , J S o , F S V , I= PC , Z I P, M, B M A, AS N E r; , I'\ S P 0 S , 0 0 0 l 6 6 q rJ 
*FPCSLB,ZICMP,S) OC~16700 
DIMI=NSir:J~ ZMSLN(ll),Z..,SLF(ll},Zf\1ULI\I(ll>,ASNEG(l1,10),ASDOS{1U 0001671.0 

C ZMULN(J) = ULTIMATF ~EGAT!VI= DESISN MCMENT AT PniNT I tK-cT) 0011672~ 
C ZM5LN{I) =MAXIMUM SI=PVICE LOAO NEGATIVE MCM~NT AT DQ!NT I (K-FT} 0~016730 
C ZMSLF(!} =MOMENT TO CDMPUTE CYCLIC STRESS IN DECK STEel aT 00016 7 40 
C PO!NT I (K-FT) 00016750 
C ZMSLSo = MAXIMUM PnSITIVE SFQVJCE LOAD MOMENT AT qJGHT ~NO 0J8l6760 
C 11F SPAN (K-FT} 00016770 
r. ZMULSD v 0CI)l6 7 3 1) 

C ZMULSP = ULTIMATE POSITIVE MOMENT AT RIGHT END 01= SPAN (K-FT) 00016790 
C NMQD = Mr:JDULAR RATIO 00016800 
C ZMSLPI= = MCMENT TO CCllv1PUTE CY,.LlC STRESS IN {+) M SUPPIJR,- 00C16(~10 
C STEEL { '<-F,-} 0!)!116820 
C***********************************************************************0001683n 
C NEGATIVe MOMENT DECK STEEL OOOl~q4n 

C***********************************************************************00~l6~5n 

c 
c 
c 

c 
c 
c 
c 

c 
c 

NMrD=l~ 000~6860 
CBAP:YT+YB+THK/2. 00016R70 
DO 5 0 0 J 2 = l , 1 1 0 0 0 1 ':l 8 8 0 

S~LECT STEEL AREA BY USD 

A.SI'lf::G( J2,JSP) =0. 
IF(ZMSLN(J2).GE.O.) GO TO l~ 
ZM~=ABS(ZMULN{J2ll 
X=C"'. 

10 X=X+0.0'5 
EST=0.003*{DBAR-Xl/X 
ssT= 29. C+Q 3*E ST 
IF{SST.G,-.FSY) SST=!=5Y 
C=(Yl*BRACKfO.,X,Zll+Y2*BRACK{Zl,X,z2>+0.5*(Y2-Y3)*BRACKTZ2,X,Z3) 

l+Y3*BRACK(Z2,X,Z3}+0.5*(Y3-Y4)*8RACK{Z3,X,Z4)+Y4*BRACK!Z3,X,Z4) 
2+Y4*BRACK{Z4,X,l000.))*2. 
YC=(0.5*Yl*BRACK{O.,X,Z1l**2+Y2*~RACK(Zl,X,Z2l*(Zl+0.5~BP~CK(Zl, 
1X,?2))+Q.5*(Y2-Y3)*~PACK{Z?,X,Z3)*{Z2+0.333*BRACK(ZZ,X,?3)) 
2+Y3*BPArK(Z2,X,Z3)*(Z2+0.~*8RACK(Z?,X,Z31)+0.5*{Y3-Y4)*~PACK 

3(Z3,X,Z4)*(Z3+0.333*BRACK(Z3,X,Z4))+Y4*BRACK(Z3,X,Z4l*(Z3+0.5* 
4 B t1 A C K ( z 1, X , Z4 ) ) + Y 4 * B P "C K { Z4 , X , 1 C 0) • ) * { Z4+ 0 • 5 * R RACK ( Z 3 , X, 10 0 0 • ) ) ) 
5*2./C 

ZMUL=iDBAR-YC)*C*0.833*cDC/12. 
JC{?~UL.GE.ZMM) ASNEG(J2,JS 0 )=C*0.333*FPC/SST 
JF(ZMUL.GE.ZMM) GO T(l 12 
GO T(1 10 

CHECK TENSION STRESS IN JECK STE=L UNDER FULL SERVICE 
LOADS, ASSUMING CRACKF~ DECK AND UNCRACKED BFAM 

12 ZMM=ABS(ZMSLN(JZ)) 
14 YSHF:NMOD*ASNEG(J2,JSP)*(YT+THK/2.)/(NMOD*ASNEG(J2,JSP)+R~A) 

YTS=YT-Y5HF+THK/2. 
ZI=Z IB'H~MA*(Y$HF)**2+{NMf10*ASNEG(J2 ,JSP) l*(VT<; >**2 
STGSTL=(12.*ZMM*YTS/ZI)*~~OD 

IF(S!GSTL.GT.36.) ASNEG(J2,JSD>=ASNI=G(J2,JSP)+0.5 
IF(SJGSTL.GT.36.} GO TQ 14 

C HE C K FAT I G Ul= S T R F S S L E V ': L 
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: 

SIGSTL=12.*ABStZMSLF(J2))*{YTS/?I)*~MOO 
IF(5TGSTL.GT.21.} ASN~G(J2,JSP)=~SNEGtJ2,J~P)+0.5 

y~(SIGSTL.GT.2t.) r,o TO 14 
18 l~(J2.ME.ll) GO TO 500 

(***********************************=********************************** 
C******POS!TIVF MOMENT CnNNECT!ON REINFORCING 
(********************************************************************** 

c 

JSPAN=JSP 
ZMM=ZMULSP*l2. 
OBAR=YT+YB+THK-3.0 
IF(U~M.L~.O.) ~SPOS(1+JSPAN)=O. 
IF(ZMM.LE.O.) GO TO 24 
BB =- t. 666*F PC SLB* S*12. *f)B API!= S Y 
CC = 1. 66 6*F PC S LB* S* 12. * ZMM IF S V* *2 
AR~Al={-BB+SQRT(BA**2-4.*CC))/2. 
ARfA2=(-BB-SQRT(BB**2-4.*CCll/2. 
1F(ARE~l.GT.AREA2l GO TO 20 
I F ( A R E A l. G E • 0. ) A P ~: A= l'l R E ~ l 
!F(AREAl.LT.O.l API=A=AR~A2 

GO Tn 22 
20 !F(AREA2.GE.O.) AREA=ARFA2 

!F(AREA2.LT.O.l APEA=AREAl 
22 CONT !NUE 

ASPnS(l+JSPANJ=AREA 

C CHFC'< FATIGUE STRESS 
c 

SIGSTL=(l2.*ABS(Z~SLF(l1))*(YR-3.0}/ZICMPl*NMnD 

TF(SIGSTL.GT.21.) ASPOS(1+JSPANl=ASPfJS{l+JSPANl*SIGSTL/21. 
'500 COI\lTINUE 

24 CONTINUE 
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c 
c 
c 

c 
r 
c 

SU8ROUTINE ULTMO(ASTAR,FPCBM,FPS,~SPRM,FPL,D,~PTH,FSY,~Cq, 
*Yl,Y2,V3,Y4,Zl,Z2,Z3,Z4,CL0NG,ZMUL) 
ESI~I=0.7*FPS*(l.-CL1NG}/28.E+03 
CON1=(~PL/28000.}*{l.+(FPS-Fol)/(~PS-2·*FPL)) 

CnN2=-(FPL/28000.~*FDL*(FPS-FPLl**2/(FPS-2.*FPL) 

CHFCK TO SEE IF N.A. IN 5L6R 

TH K= Z l 
REFF=YL*2. 
PST4R=AST~R/(~EFF*O) 

~SUSTP=~PS*(l.-0.5*PSTAR*FPS/FPC~~ 

T=ASTAR*FSUSTR 
CC=.833*FPCBM *qEF~*THK 

!F(CC.LT.T) GO TO 10 

t>'. A • IN SLAB 

ZMUL =ASTAR*FSUSTR*D*{l.-0.6*PSTAR*FSUSTR/FPCB~ 

RI=PSTAR*FSUSTP/FDf~M 

p: ( P I • G T • 0 • 3 ) Z M U L =0 • 2 5 * ~== P C B >.A * ~ E F ~ * 0 * * 2/1 2 • 

20/23/23 

OC'Cl 76C'·'"' 
00 Cll 7 61~) 
(';) ('\ p· 6 ':l!) 

0001 761 1) 

0001 76t:Q 
0001765) 
00017660 
00f'H7670 
00017680 
00017690 
0f"0177JQ 
00')1 '71 J 
00017720 
00{)17730 
080177 40 
orr'! 77"0 
00017'6') 
')0:117770 

)/1200017780 
0JC1 779'1 
00017800 
OQO 17 3 L!J 

(********~**************************************************************00~1 7 820 
C**** orsi-IVE MOMENT CAD~(!TY- N.A. g~L1W SLAB 00~17930 

C********~~****************~******~*~~*~********************************0001 78~0 
r OOJ178~0 

C "1Ii'lTMUM DECK Rfi\JF. - '~0 ST~NOARI 

c 
c 
c BFGTN ITE~ATION Tn LOCATE N.A. 
c 

r: 

10 J(f\!"T=O 

X= O. 
12 X-=X+'J.25 
13 J c NT = Jl NT+ l 

I~(X.GT.~PTH) ZMUL=O. 
I~(X.GT.DPTHl RETU~N 

C (nMoUTE STRAN~ STRAIN AND ~nocf IN DECK STEFL 
c 

E~=.003*(D-X) /X+ESIN! 
~SP=0.003*{X-OCP)/X 

CS=29.E+03*ABS(fSD) 
IF(CS.G'.FSY) CS=~SY 

I F ( ~ S P • L f= • 0 ) C S= -C S 
CS=CS*ASPRM 

"1( '!! '86f"l 
00017870 
0001 788C· 
OC01'800 
000}7000 
0CC17Cl0 
OGOl 7 G2C 
)0017930 
OC-01 -:rc;40 

1')01"\1'"7°50 
f'0017l6C' 
0001 7°i'J 
O:J0179PO 
Q00l 7 G9Q 
00'Jl ~')(}[1 
00"1801') 
0001 802 i) 
noo 1 ~·:, ?'! 
0::r1 18C 4C 
(10('! '3(' 50 
orJnl8·Jf:O 

C C0"1PUTE RESULTANT C~MPRESS!VF FORCE ON CnNCRcTE ANQ JTS LnCATI~N 0001R070 
c 0001~080 

c 
( 

c 

GO TIJ 1000 
14 Df3An=D-YC 

CC=C*0.833*FPC~M 
r. TilT =C c:; +C C 
r,n T'l zooo 

COMPUT~ STRAND STQESS ANn STrANn F1RCE 

16 T=ASTAP,>ec~S 
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. .. 

SUMFOR=T-CT~T 0001~1 90 
IF(SUMFOP.LT.O.) G~ TO 18 OOOP3lq'i 
IF(JCNT.EQ.2) GO TO 17 ~00lq700 
SAVfFl=SUMFOR 00019~10 
SAVCXl=X ~G01P2?r 
GO TQ 12 00018230 

17 SAVEFZ=SUMFOR 00018240 
SAVEX2=X OC018250 
X=SAV~Xl+(SAVEX2-S~VfX1l*SAVEFl/{S6VEFL-SAVrF2) 00018260 
IF(X-SAVEX1.LT .. 25) X=SAV!::Xl+.25 <:'C'!"\18270 
JCNT=O 0001?280 
GO rn 13 ~LJ18200 

18 ZMUL=(CC*DBAR+CS*{D-OCP.))/12. OOJ1830C 
GO T~ 28 00~18310 

C***********************************************************************OOrl33Zn 
C******TH!S S~CTICN COMPUTES C~NCPETE COMPRESSION AREA AND ITS C.G. 0001P330 
C***********************************************************************0001834C 

10 0 0 C = ( Y t * Po A C K ( 0 • , X , Zl ) + Y 2 * B R A C K ( Zl , X , Z 2 ) +O • 5 * { Y 2 -y 3 ) * B R A C K ( 7 2 , X , l 3) 00 0 1 8 3 5 ( 
l+Y3*BPACK(Z2,X,Z3)+0.5*{Y3-Y4)*RRACK(Z3,X,Z4)+Y4*BRACK( 7 3,X,Z4) 8~01336~ 
2+Y4*BRACK(Z4,X,lOOQ.l)*2. OG~l837~ 
YC=(0.5*Yl*BRACK{O.,X,Zl>**2+Y2*R~ACK(Z1,X,Z2J*{Zl+0.5*8PAC~(Zl, OCOlq38f 

1X,Z2 )}+(). 5*{Y2-Y3)*RR~CK( Z2,X, Z3)*(Z2+0.333*RRACKP.2, X,Z3)) 000183gr 
2+Y3*BRACK{Zz,X,Z3)*(Z2+0.5*BR~CK{Z2,X,Z3))+0.5*(Y3-Y4)*BDACK 001l 0 40C 
3(Z3, X,Z4)*(Z3+0.333*BRACK(z3,X,Z4))~Y4*BRACK(Z3,X,Z4'*tZ3+n.5* OGOt841C 
4BRACKtZ3,X,Z4))+Y4*BRACK(Z4,X,lOOO.l*CZ4~0.~*BRACK(Z3,X,l000.))) 0001942( 
5*2./C 00018t...-:~,c 

GO TO 14 0~01844~ 

C*********************************~~***~******************~*************0G~l845r 
C***** THIS SECTICN COMPUTES STPAND ST~~SS ~J01946C 

C***********************************************************************OD01847C 
2000 F S =r= S*2 ~000 00 0 1848( 

IF(FS.GT.FDU GO TC 2002 01::l184o~ 
Gr) TQ 16 00 )1 8 51( 

2002 FS=.5*FPS+.5*SQRT(FPS**2-4·*C~N2/(ES-CO~l)) 00018SlC 
GO TO 16 

28 RETURN 
EN I) 
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c 
r: 
c 
c 
c 
( 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 
c 

( 

c 
r 
c 
c 
c 

c 
c 
c 

( 

c 
c 

c 
c 
c 

r: 
c 
c 

SUBR OIJT I NE DL OS S ( F PCR, z·~ P W, v.~c , l ~NC , FS U, AS , A B, Z1 , l IC, Y B, Y BC, F. r, 
*HUM,SPAN,ZLOSS,Z!NLCS,UWCl 

THIS SU3DOUTTNE COMPUTES PRFSTOESS LOSS BY 1975 AASYTO 
I "IT~ o I M S P E C • 

FPCR. =CONCRETE ~fLt=AS!== STPENGTH (KSI) 
Z~PW=D.L. MOMENT OUt: TO B~AM WEIGHT AT MJOSPAN(K-FT) 
Z~C = Tn~AL D.L. ~CMENT (~XCFPT REA~ WEIGHT) 6T MIDSPAN 

ACTING ON COMPOSITE ~FCTION(K-FT) 

ZMf\!C = TOTAL D.L. MOMENT ( EXCt:PT BEAM WEIGHT) AT ~ID~P-\N 

ACTING CN NONCOMPOSITE SECTION (K-FT) 
FSU =ULTIMATE ST?'="JGTH OF STRAr--Jf) (KSI) 

~S = TOTAL STRAND A~EA (IN**2) 
AB = CROSS SECTIONAL AREA OF BEAM (IN**2) 
ZI = M· OF I. OF NONCOMPOSITE Bt:~M (IN**4) 
ZIC = M. OF!. OF COMPOSITE BEA~ {!~**4) 
Y~ = DISTANCE FROM C.G. nF REAM TO AOTTCM FIBER (!N) 
YBC =DISTANCE FROM e.G. OF COMPOSITE BEAM TO BOTTOM FTSEQ (IN) 
FC = DISTANCE FPC~ BOTTOM OF REA~ TO C.G. OF STRANDS ( !N} 
HUM =RELATIVE HUMIDITY (PERCENT) 
SPAN = SPAN LENGTH (FT) 
ZINLOS=FRACT!ON OF INIT!AL STPESS(.7*FSU) LOST (RFLEA~E) 

ZLOSS =FRACTION OF INITIAL STRESS (.7*FSU) L0ST (SERVI~~l 

(CrMDRESSION STRESS IS P~SITIVE ) 

SHPINK~GF LOS~ 

SH=(l7000.-150*HUM)/1000. 

EL A S TIC SHORTEN I NG 

A tn ot=Rf.ENT LOSS IN STPAND FCQC!=:: OU!= TQ RFLAXAIIO"l ~"'0 '::LASTtf 
SHORTENING P~TOR TO PELEASE IS -\SSUr.,Eo AT TIME OF RELEASe: 

FEFF=0.9*0.?*FSu~as 
FCI~=FEFF/AB+FEFF•(YB-EC}*a8S(YB-EC)/ZT-l2.*ZMBW*{YB-~C)/ZI 

ECT=(UWC*l000.)**1.5*33.*SQRT(1000.*FPCR) 
ES=(28E+06*FCIR/E~Il 

CR fE P V1S S 

FC~S=l2·*!MNC*(YB-EC)/ZI+l2.*ZMC*(Y9C-Er,/ZIC 

(D(=l2.*FCIP-7.*FCOS 

STPA"lD R~LAXATION LOSS 

CDS=20.-0.4*FS-0.2*(SH+CRC) 

TOHL LOSe:; 

DELTFS=SH+ES+CRC+CRS 
nE LF $I =E S+ 0. 5*CR S 

LOSS FACTOQ 

lLOSS=DELTFS/(.7*FSU) 
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Z IN L (IS =OE LF S I I ( • 1* c: SU) 
RC:TIJRN 
ENO 

[).\T E = 76069 
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FUNCTION FPRIMC(FT,FC,~,ZT,ZB,ZLOS,NS,DD,SIGT,SIGB,TAU,DRAPF, 
*NTOP,P,JSP,JlOTH,G,NW,STOTTP,STOTBT) 

INTEGER O~APE 
DIMENSION NS( 50,10) ,DD (50), TAU(lO,lU 
S!t';TD=O. 
S I r;s P=O. 
00 tO Jl=l,NTOP 
SIGTP=SIGTP+(l.-ZLOS)*P*NS{Jl,JSP)*{-1./A-OD(Jl)/ZT) 

1 0 S I GB P = S I G B P+ ( 1. - Z L 0 S l * P *N S ( J l , J S P > * ( -1 ./ A+ DO ( J ll I Z B > 
TEMP={1.-ZL0S)*P*G*NTOP*TAU (JSP,JlOTH)*{DRAPE-NTOP)*NW 
SIGTP=STGTP-TFMP/ZT 
SIGBP=SIGBP+TEMP/ZB 
lF(S!GT+SIGTP.GE.O.) FDCTP=((l000.*(SJGT+S!GTP)IFT)**2)/1000. 
IF(~IGT+SIGTP.LT.O.) FPCTP=ABS(S!GT+SIGTP)/FC 
IF(S IGB+SIGBP.GF.O.) FPCBT=( (1000·*( SIG8+SIGBP>/FT>**2>11 )QQ. 

JF(SIGB+SIGBP.LT.O.J FPC~T=A8S(SIGB+SIGBP)/FC 
FPRIMC=AMAXl(FPCTP,FPCBT) 
STOTTP=SIGT+SIGTP 
STOTBT=SIGB+SIG8P 
RF TU P.N 
END 
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-· 

t:U~ICT!'"'"-l ECC(NS,OO,~.,.GD,JSO,NiJM<::TN) 

DlM~N<;ION NS( 50t1Cl ,00(50) 
NUMS H'=O 
ECC=O. 
nn 8 NTOP=l, 1000 
IF(NS(NTOP,JSP).f.r).O) G'J TQ C) 

8 CONT!NUE 
9 NTOP=NTOP-1 

Of' 10 Jl=1,NTOP 
NIH1STN=~UMSTN+NS(J1 ,JS 0 ) 

10 ECC=ECC-DO(Jll*NS(J1,JSD) 
~CC=I=CC /NUMSTN 
RETURN 
END 

/ 
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S U R P '") U T I "-l F A 0 f) I f ( N <:; , 1\J T CJ D , N S W E 8 , N R F l G , N L T M , J S D , Nl J M S T ~I ) 
0 T Ml= N S I 0N N S ( 50, 1 0) • N L I \1 ( 2 0) 
IF(NT1P.GT.NRFLG) GO TCJ 28 
I!= ! '~ S { NT 'J P , J S P J - N S ',.J cR. L ~. 2 * N L ! M ( NT 0 P ) l GD T n 3 0 

213 NTQD=NT'JP+l 
NS(NTOP,JSP)=N~WEB 

r;n TO 32 
30 NSf~TOP,JSPl=NS(NTOP,JSP)+2 
32 NUMS TN=O 

0(") 34 Jl=l,NTOP 
34 NUMSTN=NUMSTN+NS(Jl,JSP) 

PETIJQN 
END 
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I 

: 

C::.tJr>r>QUT"!"Jf A"lALYZ nC·C'l'1f-'t0 
PEAL*4 lLMASP,LlMAS'J,LLSASD,LLSliSN,LLM~XP,LL~AXN,LLS!\XP,LL'~Xt-.', Of'0lt:165C' 

2 L, ··~SA X n , M SA X N , M SA S 0 , M SA S N , MAX M 'J\1 , M I N 1'10 M t MAX S HR. , M t N~ HP , TN F L ·I • T f\! F l V 0 0 0 1 q M, 0 
C 0 M M CIN I PAS AN 1/l L M A S P f 1 1 , 1 0 ) , l L M ."! S"' ( 1 1 , 1 0 ) , ll S A S P ( ll , 1 C' ) , L l S ": S t\1 ( 1 l , 0 0 0 1 o c 7 fl 

l 10) , l Ll'1 A X P ( 11 , 1 0) , L L MAX "J ( 1 1 , 1 0 l , L L S 'X P t 11 , 10 ) , l l S AX "I ( 11 , 1:) ) , 0 J 01 9 f> 8 0 
2 OL Ml J NF ( ll , 10) , 0 L SUN r:: { 11 , 10) , D L MB M ( 11 , 10) , D LMS l S ( 11, 10} , DL ~ SL ' ( 11, 10 0 0 1 o 60(' 

"30) , [') l MS LC ( ll , 10) , 0 l S S l C ( 11 , 10 l , "'1 SA S D ( 11, 10 ) , MS AS N { 00 01 o 7 00 
4 11 , 1 1 ) , "'1 SA X P ( 1 1 , 1 0 } • ~~ S A X N ( 11 , 1 0 l , I B E T ,~ ( 1 0 , 2 l , S L ( l 0 l 0 0 f) 1 9 7 1(; 

'5 , l ('! [') K Of) {7 ) , P WH E t:: l( 1 5 ) , R ~ T A ( 1 0 , 2 ) , "l W H l ( 14) , L( 1 0 ) , 11 l S B M ( ~ 1 , 1 C ) 0 0 0 1 o 7 2 0 
COMMDN/PASAN2/ SCLHHS,SCLLNE,SCL~nM,SCLCOV,NWHEFL,KCnNT,NSDNS,NN OJ01o110 
COMMON/f'lUMP /AllO, 10), ALPHA( 10,10), I "'FLM( 1400), I NFLV( 1400), 00019740 

1 ~ F A C T ( 1 0 , 1 0 0 0 ) , L M ~H N ( 1 5 ) , U~ r·H. X { l 5 } , L V M AX { 1 5 ) , LV M I N ( 1 5 ) , L F X T R M ( 3 0) • 0 0 0 l 9 7 50 
2LEXTDV{3n),NODDSN(ll,l0) ornt9760 

CnMMON/BLK 1/ NPNTS,JPNT,JSPAN,~ 00019 7 70 
N=Nt-l 00019 7 8£' 

( 000197G0 
C ESTABLISH NOOE NUMBERS OF DESJ~N POT~TS 00019800 

c oro1oq10 
J4=1 00019820 
DO 13 Jl=l,N 00019R30 
IF(Jl.~=Q.U Sl=-UJlJ/10. 00019840 
IF(J1.GT.l) Sl=SL(J1-l)-L(.Jl)IW. OC•Ol9850 
f)E L= L( J l) /1 o. 0001 OR6i) 

nn 1g J2=1,11 00019870 
Sl=Sl+IJEL OC019880 
on 14 J3=J4,2000 00019~9~ 
S2=FLOAT(J3) 0001900n 
S2MSl=S2-Sl 0001991~ 
IF(S2MS1.LT.O.) Gn ,.0 14 0001902(') 
J5=J3 00019930 
G0 TQ 16 00019940 

14 CO"!TtNU~ 0001Qa50 
16 J4=J5 0001.996(' 

!F(S2MSl.GT.0 .• 5) S2=S2-.9a 00(':19970 
NOOnSN(J2,Jl)=200+1NT(S2l OJOt9aAr 

18 (r)I\JTINUE C'001n9aO 
C*******~***************~***********************************************00020~0C 
C**** MnMENTS AND SHEAPS DUE TO PARTIAL CONTINUITY P~UR ON SIMPLE SPANSC002001n 
c••********************************************~***********************•ooozoozn 

DO 30 Jl=l,NSDNS 00020030 
I F ( 13 r= ..,. A ( J 1 tl ) • E 0 • 0 • AN D • B != T h { J 1 , 2) • F Q • ') t G 0 T 0 3 0 0 n 0 2 fl 0 4C 
1)[1 28 J2=1,11 00020050 
DELJ=(J2-l)*LCJ1)/10. 00020060 
I~=COELJ.GT.BETA(J1,U*UJl)) GO r~ 22 000~0fl'0 
0 l M S L S ( J 2 , J 1 ) = 8 E T t\ ( J 1 , 1 ) *L ( J 1 l * ( 1 • - • 5 * B E T A { J l , 1> > * () EL J - • 5 * D ;:: L J * * 2 0 0 0 2 0 0 8 0 
0LSSLS(J2,Jl)=-BE:A(J1,1)*L(J1)*(1.-.5*BETA.(J1,l))+~ELJ OD0?0090 
Gr TrJ 24 oon2rqoc 

22 DL ~SLS(J2,J1)=BETA{Jl,l)*L(Jl)*(l.-·5*8ETA(Jl,ll)*IJFLJ- 00020110 
$BETA(J1,1)*L(Jl}*(DFLJ-.5*RFTA(Jl,ll*L(J1)) 00020120 
0LSSLS(J2,Jl)~-RETA(Jl,l)*L(Jl)*(l.-.5*0.ETA(Jl,l)}+?~TA(J1,l)*l(Jl0~0,0130 

n o:>rz014" 
24 IF!nELJ.GT.UJU*(1.-0.ET~(Jl,ZlllSO TO 26 11002015'1 

D L '-1 S L S { J 2 , J 1 ) =D L M S L S ( J 2 , J 1 ) + • C) >:< [~ CT ~ ( J 1 , 2 ) * * 2 * D f l J* L( J 1 } OC 0 2 \)l 6 0 
f)LSSLSCJ2rJl)=DLSSLS(J2,J1)-.5*P~TA(Jl, 2l**2*l(J1> QQ020170 
GO TO 28 OQ0?0l8;) 

26 !1LMSLS{JZ,J1)=f)L~SLS(J2,Jl)+.5*~~=TA(Jl,2)**2*L(Jl)*f'lflJ-.5*(~ELJ- 000201o0 
'tl( JlJ*f 1.-BETACJ 1,2) > > *:«2 00020200 
DLSSLS(J2rJl)=OLSSLS(J2,Jl)-.5*0.fTA(J1,~)**2*L{J1J+OELJ-L{J!)*{l.-00020210 
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$B!:TA(Jl,2)} 
28 DlSSLS( J2,JU=-DLSSLS(J2,JU 
30 cmn !NU~ 

00'121"1220_ 
OC02CI?30 
OJ0~0240 

C****************************************************~******************0002025Q 
C**** CO~DUTE MOMENTS AND SHE~RS DUF T~ BEA~ WEIGHT ******************"002026d 
C***********************************~***********************************0~02~270 

DO 20 Jl=L,NSPNS 08C20?80 
DO 2') J2=l,ll 00020290 
DELJ=(J2-l)*L(Jl)/l0 00020300 
DL~~M(J2,Jl):0.5*L(Jl)*DELJ-.5*DELJ**2 000?C3l0 

20 DLSBM(J2,Jl)=+0.5*L{J1)-1ELJ 00020320 
c 
C 9E~!N COMPUTATICNS n~ EFFECTS AT E~CH DESIGN D0TNT 

no0 20 3 30 
:)()020348 
00~20:?50 
00 02 03 6 0 
00')20370 
000203QO 
00020390 
'1~:)0:?.')40G 

OC'1?0410 

c 
52 CALL REACTN(L,SL) 

SU ML =0 
~0 1000 JSPAN=l,NSPNS 
DO 1000 JPNT=l,1l 
CALL INFLNE(L,Sll 
IF (KCONT.EQ.O) en Tn 53 

C*******************************************************~***************00020420 
C******MOMENTS AND SHEAQS DUE TO RE~AINnEo OF SlaB POUR~D ON CCNT!NUnUS 0002043~ 
C******RF:A~ 0:)020440 
C***********************************•***********************************00020450 

(' 

c 
c 

ND!SC=NODDSN(JPNT,JSPANJ 000?~46~ 
AM=O 0~0~0470 
AV=O 000204RO 
l)Q 42 J2=l,N 011Q?I')4°1") 
JSTPT=l+IBETA{J2,1) 0002~500 
JST8P=IBETA(J2,2> 000?0~10 
I~(JSTRT.GT.JSTOP) JSTRT=JSTOD 000?0520 
1)0 42 Jl=JSTRT,JSTOP OO·J20530 
AM= AM+ • 5* ( I NF UJ! ( J 1 -1 l + IN F L M { J l l > 00 0 2 0 54 n 
~AA=!NFLV(Jl) 000?05~0 
IF(Jl.t=Q.NOISCJ fl.AA=AAA-1 0':!0?056':' 
.t'J...V=AV+. 5ll<( INFLV(Jl-l>+AAt'J...l OCH'?.0"i70 

42 CnNTINUE 00020580 
D L S S L C { J P NT , J S P A N ) = D L S S L r { J P N T , J S P 1\N ) + A V 0 C 0 2 0 5 c ti 
nLMSLC(JDNT,JSPAN)=OLMSLC(JPNT.JSPANl+AM OnO?~~OO 

FI~ID EXTREME VALU~S OF INFLM( 1} 

53 NOISC=NOOD$N(JO~T,JSPANl 
NEXTRM=O 
NEXT~V=O 

JSTOP=199+NPNTS 
IF ( J S 0 A N. E Q. 1 • A NO • ,J P NT. C: 0. U G 0 T 0 r, 1 
It=(JSPAN.EQ.N.AND.JPNT.EQ.lll Gn TO 61 
DO 60 Jl=l,N 
JSTPT=NODDSN{ l,Jl) 
JSTOP=NOODSN(ll,J1) 
lM T ~! =0 
P~AX=O 

DO 56 J2=JSTRT,JSTOP 
IF{ INFLM( J2}.GE.ZM!N) 
ZM T!'1= INFLM( J2) 
JMIN=J2 

54 IF ( I NFL M ( J 2) • L E • V-1 A X) 

GO T() 54 

GO TO 5o 
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c 

7~AX=TNFLM(.J2) 

JMAX=J2 
56 C!Jt'·'T TNUC 

IF{ZMAX.LE.l.E-05) GO TO 5g 
1\JE XTRI'-1= NE X TRM+ 1 
LEXTRM(NFXTRM)=JMAX 

58 IF<ABSfZMINl.LE.1.E-05) Go Tn 60 
1\JF X Tp M=NEX TRM+ 1 
LEXTRM(NEXiRMl=JMIN 

60 ff1NT!NUE 
61 IHNEXTRM.EQ. Ol LEXTRM {1) =200 

!F(NEXTRM.EQ.O) NEXTRM=l 

C FIND EXTREMF VALUES OF INFLV(J) 
r 

w:XTRV=O 
on 45 J1=l,N 
JSTRT=NODnSNtl,Jl) 
JSTOP=NODDSN(ll,Jll 
Z VI N =0 
ZVAX=O 

~ ryo 65 J2=JSTRT,JSTOD 
IF{J2.1\JF.NO!SC) GO Tf' 63 
IF( TNFLV(J2)-l.G!=.ZV!N) GCl TrJ 63 

-• ZVJr-t=INFLV{J2)-l 
JVTN=J~ 

6 3 I F ( I f\1 F l V ( J 2 l • G F • Z V I N) G n T 0 6 4 
ZV!N=II\IFLV(J2) 
JVI"'=J2 

64 !F(INFLV(J2l.u=.zvAX) GO TO for:; 
ZVAX=INFLV(J2) 
JVAX=J.2 

6"i COf'H INUE 
IF(ZVAX.LE.l.E-05) Gn TO 43 
NEXTRV=I\IEXiRV+l 
LEXTPV(NFXTRV)=JVAX 

43 IF(ABS(ZVIN).L~.l.~-05) GO TQ 45 
NF XTP V=NE XTRV+ 1 
LEXTRV(I\lt:XTPV)=JVIN 

45 CONTINU!= 
!F(NFXTRM.EQ.l} G'l Tf) 47 
DC 44 J1=2,NF.XT?M 
!F(LF.XTR~(Jl).GT.LEXT~M(J1-ll) GO TO 44 
JT=LFXTP."'1(Jl-l) 
LEXTRM(Jl-l)=LFXIRM(J1) 
l E XTIHH Jl} =JT 

44 £:01\!T I NUE 
47 IF(NEXTQV.E0.1) GO TO 51 

DO 48 Jl=2,NFXTRV 
!F(LfXTQ.V(Jli.GT.LI=XTRV{Jl-1)) G1 Tl 48 
JT=LEXTRV( Jl-l) 
LEXTRV(Jl-1)=LEXTRV(J1> 
LE XT ~V { J1) =JT 

48 CONTINUE 
.JSTOP=NFXTRV 

: DO 50 Jl=2,JSTOP 
IF(LEXTRV(Jl).NE.LEXTPV(Jl-1)) G0 TO 50 
DO 49 J2=Jl,NEXTRV 
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49 LEXTRVCJ2-l)=L~XTOV(J2l 0002lj8~ 

NEXTRV=NFXTPV-1 000213q0 
GO T~ 51 0002148~ 

50 COI\!TJNUI: 0002l41Q 
51 Cf'NT 1 NUf OO'J2142 0 

NODSTP=l99+NPNTS OOO?l43r 
JF(LODKOD(l).EQ.C.~ND.LODK00(2).E).Ol GQ TQ 126 000~1440 

IF(LOOKO'){ ll.NF.l) GO TO 68 0002,_450 
J T P I G =- l 0 0 0 2 1 4 f. 0 
GO Tn 7(' 000214 7 0 

68 JTPT G=l 00"'~214-Rl' 

r****************************************************************~******OD021490 
C********H GP HS TRUCK LOAniNG********~~********************************00021500 
C***********************************************************************CCC21~10 
c 00021~20 

C H OR HS TRUCK LEFT TO RIGHT -- Mr~FNTS 00021530 
( 7, ~AXSHR=-10000. 

MAX'-10~=-10000. 
M I NM C M = 1 f' 0 00 • 
~TN'SH~=lOOOO. 

IF(JTQIG.EQ.-1) N~nV~S=O 
!F(JTRTG.EQ.l) NMOVES=30 
LEXTRM(NEXTRM+l)=LEXTRM(NEXTR~)+NMOVES 

LEXTRV(NEXTRV+l)=LEXTRV(~~XTRV)+~~OVES 

DO 84 Jl=lyNEXTRM 
JSTp T=LEXToM( Jl) 
JSTOP=JSTRT+NMOVES 
!F(JSTOP.GT.LEXTRM(Jl+l)) JSTOP=LEXTR~1{Jl+l) 

rn 82 J2=JSTRT,JSTOP 7 2 
Kl=J2+14 
ZMLR12=.25*INFLM(Kl)+JNFLM{J2) 
K3=J 2-14 
IF(JTR!G) 80,80,72 

72 KS Tr), T""'J 2-3 0 

0') ") 21 ')I+') 

OJ0?15SO 
OOO?P1h0 
OJOZ1570 
000215RO 
0002 L1qQ 
0J021600 
OC'O?.ltlC 
00')?1620 
OJ02163J 
0 UE 1 L 4 ') 
0002tA'50 
C'•JiJ~ 1660 
0~0?1_67() 

000~11'-,q() 

0002160() 
'10021-yOO 
001"21 7 10 
O:JCJ?l 7 20 
'"':''"'71 7 30 
000 '! F 1+0 
0C'J2l 7 5:\ 
0(_1:'21_ 7 6Q 
00021770 
00021 7 8") 

74 
76 
78 

80 

82 
84 

c 
f 
c 

KSTno=J2-14 
IF(KSTOP.Le.200} GO rn 80 
IF{KSTPT.GT.200) GIJ TQ 78 
D'l 74 J3=2,30,2 
J4=KSTOP-J3 
!F(J4.GT.200l GO TCJ 74 
GG TO 76 0002l7nt> 
CO!'IT!NUE 00021POO 
KS TO T=J4 0')~"~21·31(; 

CALL SORT!L(!NFLM,Z~AX,JMAX,ZMIN,JMIN,KSTRT,KSTQP,O) 000~1R20 

ZMAX=Z~AX+ZMLR12 00021830 
ZM!N=ZMtN+ZMLRl2 1rJ~lS4Q 
CALL SORTHS (MlX~IJ~,ZMAX,MINMrM,ZMt~,Kl,J2,JMAX,JMfN,LMMAX,LMMTN}OOn2t 0 5n 

r,o TC 82 00021_860 
CALL SORTHS (MAXMOM,ZMlR12,MlNMOM,ZMLR12,Kt,J2,K3,K3,LM~AX,LMMIN0002l870 

*) 000218RO 
CONTINU~ OOC213Qn 
cnNTlNUE 000?lOQ~ 

H GP HS TRUCK RIGHT TO LFFT-M~MENTS 

DO 96 Jl=l,NEXTRM 
JJ=Nt=XTRM+l-Jl -158-
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86 
88 

90 

92 

94 
~ 96 

c 
c 

98 

100 
102 
104 

• 106 
lOA 
llU 

: c 
c 
c 

JSTRT=L~XTRM( JJ) 00021060 
JSTOP=JSTRT-NMOV~5 00021970 
IF(JJ.EQ.1) GO TO 86 00021980 
IF(JSTOP.LT.LEXTRM{JJ-1)) JST~D=L~XTRM(JJ-1) Ol0Zl900 
J2=JSTPT+2 00022000 
J2=J2-2 00022010 
Kl=JZ-14 00022020 
ZMPL12=.25*INFLM(Kl)+!N~LM(J2l 00022Q30 
K3=J 2+14 00022040 
IFfJTPIG)94,94,90 00022050 
K$TPT=J2+14 0002206!') 
KSTQP=J2+30 00(122070 
lF(KSTRT.GE.NODSTP} GO Tn q4 00022:80 
IF(KSTOP.GT.NOOSTP)KSTOD=NOOSTP 0002?090 
CALL SORTIL(INFLM,ZMAX,J~AX,Z~IN,JMIN,KSTRT,KSTOP,O> 00022100 
ZM~X=ZMAX+ZMPL12 OC022110 
Z M Y N = Z M I N + l MR L12 0 0 0 2 ~ l 2 0 
CALL SORTHS (MAXMCM,ZMAX,MINMQM,ZMINtKl,J2rJMAX,JMINrlMMAX,LMM!Nl00022130 
!F(JZ.GT.JSTOP) Gil TO 89 00022140 
GO T"O 96 00022150 
CALL SORTHS (MAXMOM,ZMRL12,MI~MQ~,ZMRL12,KltJ2,K3,K3,LMMAX,LMMTN>00022160 

COf\!T Y NUE OC 02 2170 
0J022180 

H OR HS TRUCK LEFT TO RIGHT-SHEAR 00022190 
00022.:200 

DO 110 Jl=l,NEXTRV 00022210 
JSTP T=L~XTPV( Jl) 00022220 
JSTQD=JSTRT+NMOVES 00022230 
IF(JSTOP.GT.LEXTRV(Jl+U) JSTOP=LEXTRV(Jl+ll 00022240 
DO 108 J2=JSTRT,JSTOP,2 00022250 
Kl-=J2+14 00022260 
ZVLR l2=.25*INFLV(Kl)+I NFLV{JZ) 00022271) 
ZVLP=ZVLR12 00022280 
!F(Kl.EQ.NDI<;r.l ZVLP=ZVL!)-0.25 OC022290 
IF(J2.EQ.NDISC) ZVLR=ZVLR-1.0 0002~30C 

K3=J2-14 0002~31!'' 
IFfJTPIG) 106,106,98 OC0?2320 
KSTP T=J2-30 00022330 
KSTOP=JZ-14 0002234!1 
JF(KSTOP.LT.200) GO TO 106 0002?.350 
IF(KSTRT.Gf.200) GO TO 104 08022360 
on 100 J3=2,30,2 oro22370 
J4=KSTOP-J3 00022380 
!F(J4.GT.200) GO TO 100 00022390 
GO Tfl 102 00022400 
CONTINUE 00022410 
KSTPT=J4 00022420 
CALL SORTILtiNFLV,ZMAX,J~AX,ZMIN,JMIN,KSTRT,KSTOPtNDISC> 00022430 
ZMaX=ZMAX+ZVLR12 00022440 
ZMIN=ZMIN+ZVLR 00022450 
CALL SORTHS (MAXSHR,Z~~X,MINSHR,ZMIN,Kl,J2,JMAX,JMIN,LVMAX,LVMIN}00022460 
Gfl TO 108 ODC2?470 
CALL SORTHS (MAXSHR,ZVLR12,MINSYR,ZVLR,Kl,J2,K3,K3,LVM~X,LVM!Nl 00022480 
cmn HIUf oooz 2490 
CONTINUE 0002;>500 

00022510 
H OR HS TRUCK QJGHT TO .LFFT-SHEAR 00022520 

00022530 
-159-
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r 

~n 122 J1=l,N~XTRV 
J J ="l c XT c. V + 1- J 1 
JS,..R T=Lt:XTDV( JJ) 
JSTrP=J'TRT-N~OVE~ 

It:(JJ.EQ.1.AND.JST0D.LT.2001 JSTOD=2J0 
IF(JJ.E~.1) GO TO 112 
fl=( JSTCP.LT.lEXTRV(JJ-1>) JSfnP=LC:XT!<V(JJ-1) 

ll2 J2=.JST!P+2 
11 4 j 2 = .J 2- ? 

,...:1~"'2:-'SGO 

OC'C2?57,r 
o:1'J22 ssr 
(')"2?59J 
00·.)2?608 
CC''02?6tr· 
00()2?6?(' 

K1=J?-14 0002,~f)30 

Z V R L 12 =. 2 5* I f\1 F LV ( K 1 l + I N c LV ( J 2 l 0: (1 ~ .., "J 4 n 
7_VPL=Z\fP.L12 O:Y2?65C 
I r= { K 1. P). NO IS C ) Z V R L = 7 VR l-. 2 5 0 0 02? 6 6 C• 
!F(JZ.EQ.NDISC)ZVRL=ZVRL-1.0 00"2?67) 
K3=J2+14 0::Ji1226P.: 
IFrJTRIG) 120,120,116 000?2~90 

116 KSTPT=J?..+14 OJ02"7l0 
'<.STnD=J2+30 O::r)2"7l,. 
IF(KST~T.GT.NQf)STD) GO T(1 120 000?2720 
I I= { ~ S T 0 P. G T • N 00 S T D} K S T (' P = ~-! 0 n S T D + 1 0 'j C 2 2 7 3 I 

118 CALL S~R~Il{!NFLV,ZMAX,J~AX,ZMJN,JMIN,KSTRT,KSTOP,NOISC) 0~022740 

l "1.A.X = Z MAY+ Z VR L 12 00 02., 7i=iD 
V.1If\1=ZMIN+ZVRL12 00~"? ?..760 
CALL SORTHS ("'1AXSHR,l~\X,MINSHR,ZMIN,K1,J2,JMAX,JMTN,LVMAX,LV~!N)0002277~ 
\,C T'J 121 

120 CALL SORTHS (MAXSHP,ZVLP12,MINSHR,ZVRL,K1,J2,K3,K3,LVMAX,LVMTN) 
1 2 1 I F ( J 2 • G T. J STOP) G IJ T n 11 •f. 

122 ':'J~.JT If\JUf 

C ~=rNaL CYFCK OF MaXIMUM H no HS MOMENT 

c :' 0 2 ? '~!' 
0002::' 7 00 
00022qOJ 
00022'~10 

00022820 
000?28?(1 
0002~P4C 

ryonz?.~50 

0002?'36(' 
0002?.'370 
1'\0022880 
0002~~90 

00022900 
oc ~z zq l'c 
0002?920 
00022930 
"0 I) 2 2 9 tt" 
0002~050 

OJ0.?.2!?60 
r:or:·z ~970 
oc (12 2 c 8(1 

00022900 
00023(00 
0CI")2 3·.) 10 
0002302 1) 

OC0230?.') 
000::> 3040 
00023050 
OCJ(.? 3r•60 
r'·0"~?3)7n 

0:)~?30?0 

QQ02~(')Ci_f) 

l10'i23t0') 
0(1 0 2 311 (' 

c 

c 

JS TP = 3 
f1=(JTQ!G.EQ.-l)JSTD=1 
I F (J T R I G • ~ Q • - 1 ) L M f\.1 A X ( 3 ) = U4 ~~ A X ( 2 ) + { U1 M A X { 2 ) -L M 1'-1 A X { ).) ) * 3 0 /1 4 
"! ~ l 23 J 1 = l '3 
Kl=L~MAX( l)+Jl-2 
K2-=Lfi.MAX( 2) +Jl-2 
Sl2 =.25*!NFlfi.{K1l+TNFLM(K2) 
'1r 123 J2=1,JSTP 
K3=LMMAX{3)+J2-2 
K4=T ~.P,S ( K2-K3) 
IF ( K 4. l T. 14. f1 R. K 4. G T. 3 0) G 0 TO 12 3 
IF(JTRIG.E=Q.-1> ZMAX=S12 
TF~JTR!G.EQ.+l) ZMhX=512+INCL~(K3) 

!1\JMM Y=-10000. 
CALL snRTHS (MAXMrfi.,Z~AX,DUMMY ,zM~X,Kl,K2,K3,K3,LMMAX,LMMIN) 

123 cnf\ITTNuc 

C F U1Al CHECK OJ= MI NIMU~~ H OR HS MOME=NT 
( 

TF{JTPJG.EQ.-1) Lfi.MIN(3)=LMMIN(?)+(LMMIN{2)-LMMIN{l))*30/14 
f)[) 1 2 5 J 1 = 1 '3 
Kl=LMMTN( U+Jl-2 
K2=lMMIN{ 2)+Jl-2 
S12 =.25*INFLM(Kl>+INFLM{K2> 
on l 2 5 J 2 = 1 , J ST P 
K3=L ._,MIN( 3)+J2-2 
K4=IABS(K2-K3) 
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125 
c 
c 
c 

.. 127 

c 
c 
c 

c 

J!=fK4.LT.l4.at~.K4.GT.31)) GIJ TO 125 
IF(JTRIG.EQ.-1) ZMIN=Sl2 
IF I J TR I r,. E Q. + 1} Z M TN= S 12 +I NF l M ( K 3) 
OUMMY=l0000. 
C~LL SORTHS {DUMMY ,z~I~,MI~~CM,ZMJN,Kl,K2,K3,K3,LMMAX,LMMTN) 

CONTI NUl= 

FINAL CHECK CN MAXIMUM H OR HS SHEAR 

IF(JTRIG.EQ.-1) LVMAX{3)=LVMAX(2)+(LVMAX(2)-LVMAXtl)l*30/14 
DO 127 Jl=l,3 
Kl=LVMAX( l)+Jl-2 
K 2 =LV ~1 ~X { 2) + J 1 -2 
S12 =.25*INFLV(K1l+INFLV(K2) 
r)0 127 J2=l,JSTP 
K3=LVMAX{3)+J2-2 
K4=I A!=\'{ K2-K3) 
IF(K4.LT.l4.rJR.K4.GT.30) Gfl Fl 127 
IF{ JTRIG.EQ.-U s~~AX=SlZ 

IF(JTR !G.EQ.+ll. SMAX=Sl2+INFLV(K3} 
CALL SORTHS ~MAXS~R,S~AX,MINSHR,SMAX,Kl,K2,K3,K3,LVMAX,LVMTN) 

CC' NT P.ll_J!:: 
Z 1-1 S M 1'1 X = • 2 5 * I N F l M ( LV ~, A X ( l ) ) + I N F UH LV ~ A X ( 2 ) ) 
IF(JTRIG.t:Q.-1} ZMSMAX=ZM.SMAX+TNFL""'{ LV""'AX{3}) 

FI~AL CHECK ON H OR HS ~!NIMUM SYEAR 

I F { J T R I G. E Q.- l) LV MIN { 3 ) =LV M I N ( 2 ) + ( LV M IN ( 2 l -LV MIN ( l ) ) * 30/14 
00 227 Jl=l,3 
K1=LVM!N( U+Jl-2 
K2=LVr~IN( 2>+Jl-2 
S12 =.25*INFLV{Kll+TN'-LV(K2) 
TF(Kt.t:Q.NOISC)SM!N =512 -.25 
lF(K2.EQ.NOISClSMIN =S12 -1.0 
Df"l 227 J2=l,JSTP 
K 3=l VMI Nt 3 l +JZ-2 
K4=IABS(K2-K3) 
IF(K4.LT.l4.0P.K4.CT.30) SO Tn 227 
IF ( J TRIG. E Q.- U S MIN= S 12 
!F{JTRIG.EQ.+ll SMIN=Sl2+INFLV{K3> 
l!=(JTR!G.EQ.+l.AND.K3.~Q.NDISS} SMTN=SM'N-1.0 
CALL SQ~THS(MAXSHR,SM!N,MINSHO~SM!N,Kl,K2,K3,K3,LVMAX,LVMIN) 

227 C'JNTINUE 

• 

Z~S~IN=.25* INFL~(LVM!N(l})+INFL~(LVMIN{2)) 
IF(JT~IG.EQ.-1) ZMSMIN=ZMSMIN+INFLM(LVMIN(3)) 
CALL IMPACT (l,L,JPNT,JSPAN,RI~P,~) 

MAXMOM=MAXMOM*SCLHHS*~IMD 
IFfMINM0M.LT.Q) CALL IMPACT (2,L,JPNT,JSPAN, 0 IMP,NJ 
IF{MlNMOM.GT.Ol CALL IMPACT (l,L,JPNT,JSPAN,R!MP,N) 
MINMOM=MINMOM*SCLHHS*PTM~ 

CALL IIJ!PACT (3,L,JPNT,JSPAN,RIMP,f\') 
MAXSHR=MhXSHR*~CLHHS*R!MP 
MINSHR=MJNSHP*SCLHHS*RIMD 
ZMSMAX=ZMSMAX*SCLHHS*PIMP 
ZMS~IN=ZMSMIN*SCLHHS*RIMP 
LLMASP(JPNT,JSPAN)=MAXMOM 
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00023120 
0002313() 
00023140 
00023150 
0002316!" 
00023170 
OD023H!O 
0002319\' 
00023200 
00(')23210 
0002322') 
00023230 
000~3240 

000?3250 
OC"?326:J 
0002 3271" 
00!!2 3?80 
00~232()"1 

('1()!"23300 
000233!.0 
00023321) 
00023330 
00023340 
f'\0023'250 
0002"3360 
00()23370 
00023380 
00023390 
00023400 
00023410 
00023420 
OCif'IZ 3-'+30 
00 0? 341t0 
00023451 
00023460 
001"23 1 ... 71) 
08023481) 
ooo 2 31t9() 
000?350') 
00023510 
00023520 
00023530 
1)0023540 
000?3550 
000?.3560 
00023571"' 
00023580 
00023590 
00023600 
00023610 
':)0023620 
00023630 
00023640 
')0r"?3650 
000.~3660 

000~3rJ70 

000?.3680 
00('?369') 



LLM~SNCJPNT,JSPANl=~I~MQM 
L L ~ A S D ( J P N T , J S D A 1\l ) = M A X S H ~ 
LL~a~~(JPNT,JSDANl=MINSHQ 

~SASP(JONT,JSPAN)=ZMS~AX 

vs~~N(J0NT,JSDAN)=!~S~IN 

~()/23/23 

0 0 0 ') 3"7 
'.) Q. 

OJJ23710 
C':'O? 3 7 ?C 
r:'0"'23'3C:· 
00t)23740 
~JJ'~'3'5C 

00'•2?.76) 

C************************************~**********************************00023
7

~0 
C***¥****~XL= TRAI~**********************************************~******00n237?~ 
C********************************************************~**************8C0?? 7 G0 

T;::: ( L L M A s T'! ( J p N T ' J s p V·-!l • G T • ..) ) L L tJ A s ~l ( J p NT ' J s p !\,1\l , = ("\ 
p: ( L L M 4 s D ( J D NT' J s DAN) • t_ T. 0 ) L L M !\ s D { J D NT' J s P,H.J ) ='"' 

(' C '":1 / 3 ? ~I ) 

OOO:>J:HO 
00 i) 2 3 s 2 !) 

;)[':-'23Q3:' 
00 0? 3 f ft 0 
00(•? 3~ "'" 
C\'0?3°6\l 
r}")r2?07l) 

"'-· r·?-:\ q o :-. 

(' 

c 
c 

c 
( 
(' 

c 

126 

123 
13"1 

131 
13~ 

13ft 

tAll XC: HO =-10000 • 
~1 P-.j s 1-lQ = 10000. 
MIN~-~ CM = 10000. 
"H X,,, C '-A= - l 0 0 0 I) • 
I!={l_':'nl((1fl(3).EQ.!J) GOT) 17?.. 
Lsx~oM(~FXTRM+l)=LEXTPM(~EXTPM)+~W~L{NWHEFL-1) 
LEX~QV(MEXTRV+l>=LCXTRVtN~XTPV)+t\JWHL(NWI-lEEL-1} 
~n 130 Jl=l,NEXTP~ 

JSTR T:Lt::XTPM( Jl) 
JSTr~=JSTDT+NWHL(NWHt=t=t_-11 

I F ( J S T 0 P • G T • L ,::: X T o M ( J 1 + 1 ) ) J <: T 1 '-' = L C: X T o. '~ ( J 1 + 1 ) 
DO 130 J2=JSTRT,J~Tnp,z 
ZMn~=I~Ct_~(J2)*PWHEcL(l) 

f"n 123 J:l=2,NWHEFL 
7MOM=?MOM+INFLM(J?-NWYL(J3-l))*DWH~'=L(J3) 
CALL SORT!l.X (MAXM~M,z~~M,MINMOM,~~rM,JZ,-l,~WHL,N~HF~L, 

l L "' t-1 fl X , L IV! M I 1\1 ) 

AXLE TRAIN RIGHT TO L~FT-~~M~NTS 

on 136 J1=1,N~XTRM 
J J =" 1= X Tl:' "'H 1- J l 
JSTR T=Ll=XTR~H JJ) 
JSTrP=JST~T-NWHL(NWHEEL-11 
I r- ( J J. E 0. l1 G C T C 131 
IF(J~TOP.LT.LFXTRM(JJ-1)) JST'lD=Lt=XTP"-1{JJ-l) 
J2=J STQ T+Z 
J2=J2-2 
7Mr~=!NFLM(J2l*PWH~l-L{1) 
nn 134 J3~z,NWHEfL 
7~'l,.,=Z M~M+!NFLM{ J2+NWHL ( J3-l >I *PWHEF L ( J3) 
CALL SORTAX (MAXMOM,Z~nM,~JNM[~,ZMn~,J2,1,NWHL,NWHEFL, 

l L ~~ M A X , L M M I N l 
IF(J2.G~.JSTOP) Gn Tn 132 

l 3 6 (rli\!T I 1\!UE 

C AXLE TPAIN L~FT Tr RIGHT-SHl=AR 
c 

DO 14 ~ ,ll = 1 , NE X T P V 
JSTPT=L~XTRV(Jl) 

JSTOP=J STRT+NWHL ( 1\ll,.JHEEL-l) 
IFCJSTOD.GT.LFXTRV(Jl+1) l JST0P=L~XTRV(Jl+l) 
D~ 1~2 J2=JSTRT,JSTOP 
lV~X=!NFLV(J2)*PWHEEL{l) 
on 138 J3=2,NWHEEL 
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J -- ·> 

("'00'~3~90 

O'J0~'390rt 

00(12391-f. 
0:'02'.92! 
OJQ?Jr·?J) 
OJ':l~Y"-'~i) 
000??050 
~"~:•"'-:>"196C 

oc 'l~ 3 () '7('\ 

onozJof~,"' 

t;J)2J09(' 
0<1:) 2 4(l{')(i 

00024•)10 
QC:J?4J?0 
00024J3J 
00!)? 4040 
0 ') (',: <t:) 5•) 
O"~~l?Lt16!) 

0 ~ (' 2 40. ...,•(') 

000?4n3c
CJ024090 
OG'J?4·100 
O"C\?41!') 
0 :) ') ? 1t 1_ 2 (; 
or'"24lY' 
1)0 "\') 4 ~- 4 ~I 

~"02'+151 
0002 1tl60 
J::o-:>41. ?r; 
:))(';241_ 'J') 
000241GO 
OJ024J~;-J 

000?4210 
JOJ2'•??0 
n0n 7 4~?J 

C'))24·?4~' 

n:'J24213:1 
0C)02t+?60 
1]<0?4?7f' 
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c 
r: 
c 

138 

140 
142 

143 
144 

146 

148 
150 

ZVAX=ZVaX+!N~LVCJ2-NWHL(J3-l))*PWYEEL(J3) 

l V P,! = l VA. X 
I~{J2.EQ.NDISC) ZVTN=~VTN-DWHEEL(l} 

lFtJ2.~Q.NDISC) GO '0 14? 
00 140 J3=2,NWHEEL 
J4=J 2-NWHL { J3-1 l 
1F(J4.Nf.NDISC) GO Tn 140 
ZVIN=ZVIN-DWHEEL(J3) 
GO TO 142 
f0"'' INUE 
C A L L S 0 R T f!J X ( MAX S H R , Z V tJ.. X , M I 1\J S H P , l V T N , J 2 , -1 , NW HL , NW HE I= l , 

1 LVI'v1~X,LVMYN) 

AXLE TRAIN RIGHT Tn L~FT-SHEAR 

DO 152 J1=l,NEXTRV 
JJ=NEXTRV+l-Jl 
J5TR T=LEXTRV( JJ) 
JSTOP=JSTRT-NWHL(NWHEEL-1) 
TF(JJ.EQ.ll GO TO 143 
IF(JSTOP.LToLEXTRV(JJ-1>> JSTOP=LEXTRV{JJ-1) 
J2=JSTRT+2 
J2=J 2-2 
ZVAX=INFLV(J2)*PWHEFL(ll 
DO 146 J3=2tNWHEFL 
ZVAX=ZVAX+IN~LV(J2+NWHL(J3-l) )*PWHEEL(J3) 
ZVIN=ZVAX 
1F{J2.EQ.NDISC) ZVIN=ZV!N-PWHEfL(l) 
TF(J2.EQ.NOISC) GO TO 150 
DO 148 J3=2,NWHEEL 
J4= J 2+ N\~1-JL t J3-l) 
I~(J4.NE.NDISC) GO TO 148 
ZVIN=ZVIN-PWHEEL{J3} 
Gn T() 150 
C0t'.!T INUE 
CALL SORTAX (MAXSHR,ZVAX,MIN$HQ,ZVIN,J2,lt~WHL,NWHEEL, 

l LVMAX,LVMTN) 
IF(J2.GT.JSTOP) GO TO 144 

152 
c 

C'"Jf\JT I NUf 

c 
c 

r. c 

FINAL CHECK OF MAXIMUM AXLE TRAIN MOMENT 

on 156 J1=1,3,2 
J2=J1-2 
ZMAX=O. 
nn 1~4 J3=1,NWHEEL 

154 ZM!X=?MAX+INFLM(LMMAX(J3J+J2l*PWHEEL{J3) 
K n! R T==- 1 
IF(LMMAX(2l.GT.LMMAX(1l>KOIRT=l 
J4=LMMI\X{ ll+J2 

156 CALL SQRTAX (MAXMO~,ZMAX, ~INMOM,ZMAX,J4,KDIRT,NWHL,NWHEC.L, 

l LM~AX,LMMJN) 

C FINAL CHECK OF MINIMUM AXLE TRAIN ~OMENT 

no 160 Jl=l,3,2 
JZ=Jl-2 
ZMIN=O. -163-

00024280 
0~024290 
0:)024300 
00024310 
00024320 
('('0243311 
0')024340 
00024350 
00024360 
OJ024370 
00 02 43 80 
00024390 
000~4400 

00024410 
00024420 
00024430 
00024440 
00024l .. 50 
00024460 
0Cl024470 
00024480 
000244'?') 
000?4500 
00024510 
000~4520 
00024530 
0:'024540 
00024550 
0002456r" 
00024570 
0')0~4580 

00024590 
00024600 
0102461') 
00024620 
00024630 
08 02 lt64':' 
00024650 
00024660 
00 0 2'+6 70 
0002 'th 80 
00024f:>90 
00024 7 0\'"l 

0~0?4710 

o~o?472r 

00024 7 30 
00024 7 40 
00024"750 
00!"?4760 
00()2477"'1 
C!in?tt78"' 
(\:)')?4790 
000?4800 
OO,J2t+810 
0:'1024.,2:"' 
080248:?0 
Q:)r'·24'i40 
00024850 
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r 

no !5S J3=l,NWHECL 
15~ ZM'N=?MIN+INFLM(L~MIN(J?)+J2)~nwH~cl(J3) 

l(T"'fC'T=-1 
JC(L'A\111\J( 2).GT.LM:-1lN{l>l l<)fPT:::l 
J!+=L "A...., ll\1{ l )+J2 

160 C~L~ ~n~TAX (MAXMrM,?~IN,MI~M[M,ZMIN,J4,KDIRT,NWHl,NWHFcL, 

1 LI--'MfiY,L~MI!\1) 

00 ·):' 4 3c J 
-# 

0 ') c ! !+ 0 7 ~· 
0C·" "48 '3" 
0 () (' 2 4 A O_('l 

00024°C-:' 
000~/+(11( 

r FI~AL CYCCK OF ~AXI~UM AXLe TR!tN SHFAR 

000?492:) 
C( )2 !+OJ( 

0:'02404'J 
000?4~50 

C':'l;~lt 0 6J 
00024("-"?f" 

c 

r 

c 
r 

16? 

163 
1 

169 

'""" 168 Jl=1,3,~ 
J2=Jl-~ 

ZVflX=rt. 
00 162 J3=l,NWHEEL 
~VAX=?VAX+INFLV(LVMAX(J3)+J2l~DWHEEL(J3) 

I c { LV MAX ( 2) • G T •l V M L'l X ( ll ) K f) I R:-= 1 
J4=LVMAX( ll+JZ 
C~LL ~~~TAX {MAXSHq,zVAX,MTNSHR,ZVAX,J4,KDIPT,NWHL,NWH~fl, 

LVM.'\X,LV~IN) 

ZMCM,'>X=~. 

n~ 169 Jl=l,NWHEEL 
ZM<:t1AX=?MSMAX+INFU'{L 1/M.AX ( Jl) l >:<D!,-/HECL( Jl) 

Fli\1.\L CH~CK OF MINI~IJM fiXU: TDAI\J SHEAF' 

ll'l L63 Jl=t,3,~ 
J2=Jl-~ 
z v r •-1 = t:. 
"0 262 J3=l,NWHfEL 

262 ZVHJ=ZVHHINFLV(LVMINI J3}+J2l*PitJHECL {J3) 
nn 264 J3=l,NWHEEL 
IF(LVM!N(J3)+J2.N~.NOISr) SC T[ 264 
ZVTN=7VIN-PWHEt:L(J3) 
Gn Tf' 266 

264 co~~T I "Juc 
26~ KT)TPT=-1 

IF { L VM PH 2} • G T .LV M H-H 1 ) ) Kf) I!H = l 
J4=LVM.IN{ U+J2 

258 CALL SORTAXtMAXSHR,ZVII\J,MT~SHo ,zVIN,J4,KDIPT,NWHL,NW~Ecl,LV~AX, 

1 LV I'-1I f'.i l 
zr-~<:;MTf'\=0. 

no 2&9 J1=1,NWHEEL 
?69 ZMSMI\I=Z~SMIN+INFLM(LVMTN(Jl) )*DWHE~l(Jl) 

LLM~XP(JDNT,JSDAN)=MAXMnM 

LLMAXN(JPNT,JSPANl=MI\IMOM 
LLS~XP(JPNT,JSPANJ=MAXSHR 

LL~AXN(JPNT,JSPANJ=MINSHo 

~SAXP(JPNT,JSPANl=Z~SM.AX 

MSAXN{JPNT,JSPANl=ZMSMIN 

0 0 02 4 r; s 1 
J')()? !~CC)() 

r 8 0-:> sn.,r· 
oro2srtc 
Q 0 C>i' 5 C· ?. C 
(){>)2 5J~ ('I 
00l)? ":•)40 
0QO~S~5(; 

OC'Q?5H'J 
000?5Q7jJ 
n:=,J:>S')>~J 

0(11"1? 5·) 0 (' 

00 02 s 1 ').) 
0002511"· 
0002512('· 
OJ0?5130 
00f125l4C' 
o·Jr;:: 5150 
COC25160 
0002517':; 
0)!"251~0 

0002519(' 
IJ:J02520C 
OC'C2521':' 
000? 5220 
OJ025230 
OQC'? 524':' 
OC0252SO 
oorz526:J 
ooozr:;"70 
OOOZ52RO 
C': 02 52(_)') 
noc·25'3("' 
0002h310 
'J00253?.') 
0002 533\) 
0002 534~ 

C**************************************•********************************O~D25351 
C********LANE l0ADING***************************************************0~~?5?60 
C*****************************~*******~****¥****************************OOr25~70 

172 !~(LOOKOD(l).EQ.!J.AND.LOOKOD(2).EQ.O) Gn TO 186 OOOzc;"Jf\0 
J1=W)!SC/2 00025390 
J2=Jl*2 OOC25400 
IF(J2.c::Q.NI)fSC) JSTRT=200 r-)00254'!,: 
IF{J2.LT.NC'ISC> JSTPT=199 CIOI'?t5'+~\l 

JSTOP=NODSTP+2 00~25430 
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.... ( 

c 
( 

SELECT MAX.AND MTN.fXTOf.MC::<:: OF INt=LM(f) ANO INFLV(T) 

~-~ 

... 

c 

174 

176 

l"'1t.Xl=O. 
ZM!"'l=O. 
ZM I'~ 2=0. 
ZVt.X=0. 
ZVII\1=0. 
J2=0 
f)() 176 J l = l , NE X T Q. M 
Q=T~FLM{LEXT?M(Jl)} 

IF(n.LE.ZMAXl) GO TO 
Zl\1flX1=0 
!F(0.GF.ZMINU Gf"J TQ 

l M H!l=Q 
J2=LEXTRM( JU 
CO"IT Il\tUc: 

174 

l 76 

IF(J2.EO.O) GO TO 180 
STOP~== INFUH J2, 
INFLM{J?)=10000. 
f)n 1 78 Jl=l,NfXT?M 
Q =IN F L M { L E XT? M ( J 1 , ) 
IFt0 .GF .ZMIN2) GO T("l l 78 
ZM IN 2=0 

178 CO"'T r r-.~u~= 
INcL"'1(J2)=C:TORE 

180 [)!') 183 Jl=1,NEXTRV 
JZ=l~XTC?V{Jl) 

Q = ! 1\1 F l V ( J 2 ) 
It={G.LE.ZVAX) Gf' TO 182 
lVf>.X=Q 
ZM.C:.VAX= INF LM ( J2) 

18 2 IFtn.GE .?VI N' GO Tfl 1811 
Z VI N =Q 
ZMSV IN=It-.!FLM( J2) 

185 JF(J2.NE.t-.lOISC) GO TIJ 183 
Q= P! !=LV ( J 2) -1. 
IF(o.G~=.zvrNl Go Tn 133 
zvrr--.1=0 

183 C'JNT l"'HJr:: 

C NtfMERICAL !NTEGRATICN OF POSITIVE AND NEGATIVE APEAS UNQfR 
r !NFL M( Il AND INFLV(T) CU!<.VFS 

c 
U~ ';"-'A X=O. 
Z"4SMP.J='). 
MAXMQM=O. 
M I N ~·1 0 M = 0 • 
S VA X =0. 
SV!I\'=0. 
DO 184 J1=JSTRT,JSTOP,2 
A.~~=INFLfv'( J1)+INFUHJ1+2) 
A V = I N F l V ( J l) + I NF LV ( J 1 + 2) 
TF(AII.1.LT.O.) MT"'.Jt-'OM=MINMC"'1+AM 
IF(AM.GT.O.) MAXMCM=MAXMnM+AM 

f . ~ JF(~V.LT.0.) SVIN=SVIN+AV 
I F ( .t.. V • G T. 0. ) S VA X= S V l':,. X+ a V 
I F ( f;_ v. LT. 0. } z ~ s M I f\l:: z ~ SM I N + .<\..., 
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OCO" '5440 
0002'145:) 
00025460 
0002547Cl 
000?J:;480 
')(025400 
Of'025500 
00025"'10 
00025520 
0[)025530 
000?5540 
OC02 555·J 
('00?5560 
000?5"70 
00025580 
00025590 
0002"'600 
0002561J 
oc ·12 !)6( (' 

000256'30 
1:}1"?564') 
('~02'561:;() 

QQC?5660 
00"25671') 
000"5680 
00!:"~5690 

00025700 
000257!0 
00025720 
OC0?5 7 3C 
('0 () 2 t) "74 (' 
OCC? 5 7 5C• 
0002576') 
000~5770 

00')".5780 
00025790 
00025800 
000~5811) 

000258?0 
00025830 
000?5'34!) 
ooo2 c::sr::o 
00025860 
00025870 
0002."1880 
00025890 
00025900 
ooozr.:;ol0 
000?1)9~0 

000?5930 
000? 5940 
00025°50 
0002 5960 
OOC:;> 5C7() 

co 0( 59 8C' 
'K1? 5990 
00C?6t"'O~ 

000?6010 



c 
c 
r ··-
r 

TI=(AV.r•.l).) ZMSM~X=ZIASV~X+~·~ 

1 g4 r 'i~''T" I "!U:: 
t.V=I~FLV(NOISCl+IN~LV(~~ISC-1) 

fi=ft.V.GT.I).) SVAX=SV!!.Y-t.V 
IF(~V.GT.O.) SVJ~=~VIN-~V 

S V P~ = ~ V I N- 1 • 
APCA~=~AXMOM+MIN~CM 

A " c ~ V = S V fl X + S V I "I 

[lt.T F = 76069 

I F { J P ~J T • E Q • 1 • ANn • J C:: P A ~~ • ;: ·'1 • 1 } ~ P F:_ !l.V =A R f A \f + l • 0 
CALL I~Dfl(T (1,L,JDNT,J~PAN,RT~P ,N> 
MaXMOM=~~X~OM*SCLLNE*~I~D+ZMAX1*SCLfC~*PI~P 

IF{...,!N'~OM.LT.O) CALL 1 ~·~D/\CT (:,L,JP\JT~J~PAN,RTMD,N) 

II=UH·~'Iflt~.G:.O) C:All P·1DI'IC: (l,L,JP•tT.J<:PAI\l,'Ht,D,N) 
MI N'4(M= '·1! Nf.,OM*S C l L~Jc*~ I ·~P+ ( V~ I Nl +ZM IN 2) *S C LC 0~1*R HI£' 
CALL IMPACT (3,L,JDNT,J~PA~,oi._.,~,Nl 

~AXSHQ=SVAX*SCLLI\JC*RI~D+ZVAX~SI.LC~V*PIMP 

M ! ~· <::: H D = S V I N * S C L L N E * R! ~~ P+ 7_ IJ T N :« S ( L CJ\1 * R I 111 D 

Z"' S'). A X= z~~ SMAX *SC llNF *R I WD+ l ~S VAX* S Cl COV*R H1" 
Z._.,S~IN=ZMSMIN*SCllNc*RIMD+ZMSVIN~SCLCOV*RIMD 

!I=(LLMASD(JPNT,JSP~N) .r,F.MAXf"1C~l r;~ Tn 350 
LLMASD(JPNT,JSDAN)=MAXMOM 

350 IF { LLMAStdJPNT,JSPAt-.!) .Lc.MI\J'~CMl Gil T'J }52 
LL~ASN{JDNT,JSDAN)=MIN~~~ 

3 52 ! c { L L sA s p ( J p NT ' J s D 1\ ~~) • s c • "'1A X~. H R l r, 0 T l 3 1.) 4 
MSASD{JPNT,JSPANl=ZMSMAX 
LLSASP(JPNT,JSD8NJ=MAX5Ho 

354 IF (ll'ASN(JDNT,JSP~N).LC.MINSHP) Gn TQ 356 
LLSt<:.f''( JPNT.JSPAN)=MINSHQ. 
MS~<:::N(JONT,JSPAN)=!MSMI~ 

3 s 6 en~~ T P~ uc: 

CCM::>IJTE MCMfNT AT DQ!NT OF MAX. AND t-1!1'1. SHFAR 

?J/23/?.3 

OOJ~'t-,:J2a 

1)(.(1?603) 
:):)"\?6Qit1 

00) 2 60 5,P 
0(1"' 6') f<' 
CC\)260: 7 1 

000 7 60PJ 
~Jfl:f>0C)i; 

':' ) " 2 A 1_ (' ~) 

00:)?6llJ 
(i~)(;~6l?~· 
c,... c..., 61. _? '":'• 

oo:J2r ~4o 
r,: '"'· 2 1:-J 1 5 r·. 
OCH:; 2 C11. 60 
0 :) J .., f) ~ 7 ') 

JU0 7 6l8'J 
0Qr"l/6lO() 
oorzszor 
I) 0 l :? 6 ? l ·J 
0~-C'~h~?C' 
(: [) 0 ') 6 ~ 3--.<r"l 

I'\0S26 :> tt:i 
0G"2625S 
00 ()"' 6?. 6~) 
OCJ:J2~:>.,_r.., 

(I'J026? 0 1 

00)'2~?<i(" 

O:JJ26""3U·-:! 
0(1""12 6310 
00)26320 
OC':2 63-;') 
OC-0.?~"-.)40 

o r o 2 6 v::; ;J 

(********•**************~****~***~**~**~********************************00~26360 
C********UNJI=OoMLY DISTP.IBtJTEfJ DEA.;'l LOAIJ LnAD Of'l CONT!NOUS BFAM ********00026370 
(********************************************+**************************00026~3~ 
r OOCJ26'n} 

186 IF(LCDKOD!4).!:Q.C) Gt' TlJ 192 000~6tt00 

IF!LOnKOD<U.'=Q.t.OR.LODKOD(2).F0.ll Gr; T'J 190 0002A+lO 
AR r=A ~~=~"'. 
ARr::.AV=O. 
J 1 =~·! n! <:..C I 2 
J2-=J1*2 
TF(J2.1=Q.t\!I)ISC} JSTRT=200 
I r::.( J 2. LT. ND I s c) J s TR T= 19 9 
.J S T n P = f...l 00 S T I' + 2 
DO 188 Jl=JSTPT,J5Tno,z 
ARCAM=AREA~+INFLM(Jll+!NFLM{Jl+2) 

1A9 ~PCAV=AQEAV+INFLVfJl}+!NFLV(Jl+21 

APEAV=ADEAV-1.0 
I F { J P NT • E Q. l. AND • J SPA~~ • ~ Q • 1 l A R E A V-= A R F. A V + 1 • 0 

190 MaXMCM=AREAM 
~AXSHP=APEAV 

DLMliNF ( JPNT r JSDAN) =MAX MClM 
OL<:::UNF(JDNT,JSP~N)=M~XSHR 

1 q 2 C 0 NT I NU 1: 
1000 CIJNT I NU~ 
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() :1 0 2 t;, 1+ ~ r; 
00026430 
0002 6440 
00026'tt:;') 
000"646;-. 
00·"2647\'~ 

OG02648C 
':'0"26490 
00026SOO 
000? 6510 
Cl8D265?': 
00\),?61:;'3·'1 
000?654"') 
0C'G?65~'l,' 

OOJ16Sh0 
J f) ) ?_ f.. c; 1-o 
):)8265Q.('\ 
000~6C.::90 



r; !.FVFL 21 

.. 

• 

QF=TlJD~~ 

FN[' 

~i'JALVZ Q£\Tf = 76069 
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20/23/23 

00 0? 6600 
0002661\1 



r 

r. 
r 

2")/23/23 

' u 0 p fJ I JT : N I= s f"'! Q i A X ( ... ~ ~ X E 1= T ' z ·~A X • :"11 t\,J ~ F T ' z ,..., T N ' J 1 ' I( f) T !:' ..,.. ' I' I w H L ' J w ' 
1 L r~ o\ X , L '-~ T N ) 
PE~l~4 MAXfFT,~INEFT 

') I r>1::: "-: S ! C f\J N WH L ( l 4 l , L "1 !'!.. ~ ( 1 5 ) , L 4 I"' ( 1 5 > 

r Cf"'!•.•r:>AR:: '~C1MENT t.T CUPO!=NT f'OINT TO PPEVTOUS M.~x. l'.f\.Jf) "1Tf\!. \fiiLUI=S 

OJ C26 b?_.; 
0~·02663( 

(1)('~664') 

nr 0 z 6 e., ~o 
'JC0~666J 
000?667'1 
00026613;) 
00'12660'1 
0002":> 7 0•] 
00026718 
00'}26720 
00026 7 30 
00026740 
:J :' 1? 6 7 5 ·) 
')~J:: 2 6 7{- J 
OOO'"'.f:> 7 7n 
')::)('~6 7 80 

OOC2 6 7 O•J 
000?6qQt) 
0C<J26Ql 'l 
0C'"'?6°2(! 

c 
10') TI=(Z~AX.Lc.~AXEFT) Gn T'"' 110 

MAXI= F T=Z "'A X 
L~ AX { 1) -=J 1 
lln 1 '') 2 J 2 = 2 ,J w 

10~ LVAX(J2)=Jl+Kf)IRT•NWYL{J2-ll 
110 !l=(:?:r-'I"I.GE.MlNF=FT> RETURN 

MH!r.: FT=n·1I I'' 
LMTN( 1) =Jl 
'Jn 1 12 J 2 = 2 , J w 

112 L~PifJ2)=Jl+KiliPT*NWYL(J2-l) 
RF TLf [.)~! 
F 1\! ') 
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10 

12 

14 

Dt\T E = 760 69 

suI? P 'l' n , ~ 1 F so R n L < z:, N ~:: , z"' Ax , J t-.1 Ax ,z M r N , J M I N, K s r P r , K s r 1 o, J J > 
DIMF~~I"N ZINFtBCOl 
7M I~!= 10000. 
U1AX =-10000. 
0~ 12 J2=KSTRT,KSTOP,2 
Z =ZI NF ( J2 l 
IF ( Z • u=. Z MAX) G 0 TO 1') 
Z ,., "X=? 
JMAX=J2 
Tf{?.GE.lMIN) GO TO 12 
ZM I "-J = Z 
JM If'! =J 2 
CQf\iTINUt:: 
IF( JJ.FQ.O) RETllR~! 

IF(KSTPT.LE.JJ.AND.KSTQP.GE.JJ) GQ TQ 14 
PETUPN 
Z=ZINF(JJ)-1.0 
IF~ l .Gi== .ZMIN) PfTt!R~I 

ZMT"J=Z 
JMI~I=JJ 
Qf:::TlJRf\1 
i=l\1 [' 
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00026'330 
00')Z68t+0 
000~6850 
00026860 
0Ci)~687') 

C0026880 
000~6890 

00026900 
00026910 
00·)2 692 0 
0002 69~0 
0002A940 
000:26050 
000~696') 

0002f,970 
00026C18Q 
('002609('1 
00027000 
00027010 
000~7!1~0 

0002'030 
0002 7 :::14') 



G LEV~=L 21 ?0/23/"3 

c 
r 

( 

r 
c 
c 
c 

SIJEP 'JLIT I t\IF SOIHH S 
1 t_Mt-.X ,LMTt\J1 

no ii? ....,'; 1)~, 

00 J 2 70 (J') 

c·~~.xr=FT, Z~.AX,MT"!r::FT ,ZMP1,Jl,J2, J3M~X,.J3M!~l, 000:'7,.)1'1 
00 0 ,? 7 C'l.·) 

o E .11• L * 4 rtt'l X~ F T , M! i"J E F -r 

n I M t= !\J <; T r: ~J L ~1 A X ( t 5 ) , L tv' Tf\1 f 1 5 l 

C0~DftRE M~MENT ftT \UP~~NT POINT FROM ~-LOAnlt\JG ~R MAX. ~Nn MIN. 
MrMq'T t.T CUPRENT D'JI"H FROM HS-LOAD!NG TO PREVIOUS 
MAY.AN~.MIN.VALUES 

tcu rFf7MAx.u:.MAXEFT> Gr T" 110 
M t X t: F ; = zr~ ~ X 
LM">'( ll=Jl 
LMA)c'{ /.)=J"-
LMAX(3)=J3MAX 

110 [t:(?MIN.GF.MINEFT) q~TUPN 

,_,JNrFT=ZMIN 
LM !''H 1) =J l 
L M I f\1 ( 2 ) = J 2 
t M PH 3 ) = J 3 ~H N 
p c TU D N 
:::~.Jn 
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0002709) 
(\')')2'1(·'} 

C'~"''"' 2 7 11·"' 
():)G" 71 2'·: 
OC)::->'~3" 

l)002 7 l~·') 

00"2 71_ c; -J 

08o: ·n ~~J 
000~7170 

00 0? 7 ,_ 8 ') 
•)C 1?. 'l of") 

1)002 77 0 :" 
000',....,?10 
O:J0~ 7 22·J 
00()'l7231 
00')?7?40 
00')~7.?SO 

QQC 2 7 ? f:.i1 
0C·') ?'? 7 :,; 



.. .., 

c 
c 
( 

c 
c 

REAC T!\J DATE = 76069 20/?_3/?3 

5UE'r.'0LTlNE PEACTN(L,SU 000272dl) 
qEAL*4 !~FLM,INFLV,L 00027290 
C0~"10'\!/f1UMP /A(l0,10),ALDf-!t(l0,10),I~'FL"'1{l400ltiNFLV(140"l, 0":'027?CJr:' 

1 q E A C T ( 10 , t 0 0 0 ) , L M M I N ( 1 5 ) , l M M A X {l 5 l , L V ~ A X ( 1 5 ) , L V M I N ( 1 5 ) , L F X T P ~H 3 0 l , 0 0 0 2 7 3 l 0 
ZLEXTDV(30),NODnsNtll,lO> OC0273~0 

CJMMJN/8LK 1/ NPNTS,JPNT,JSP~N,N 0002~330 

DJMCNSinN L(l0),SL(l0) 00027340 

N,_., 1=1'!-1 

THIS SUPROUTINc COMPUTES If\JFL!JfNCC LINF nRD!NATF~ cnR 00027350 
REACTION FOPCES 01027~6" 

ooozrn,) 
r;:!'127'"\8Q 
0002 7 ?9C 
o a o :2 't· o ') 

c ()0()~7410 

C'n 24 K=l,N OJ0274?0 
on 24 J=1,N 0002 7 430 
SLK~1=J. 00027440 
SLJ~l=O. 000?745~"~ 

!I=(K.GT.U SLKM1=SUK-l> 0002 7 460 
IFtJ.GT.l) SLJMl=SL(J-1) 00027470 

24 ALPHA(K,J)=(SL(N)**3-SLKM1**3)/3.-(SLJM1+SLKM1)*{SL{N)**Z-SLKM1**20~0?74PO 
~ *l/2.+SLJ~1*SLKM1*(SL{N)-SLKMl>+L{Nl*{SL(~>-SLJMl>*(SL(N)-SLKMl) 00027491) 

c 
c 

~ c 

c 
.1.. c 

( 

.. 

CO~PUTE r~EF~ICIFNT "'1~TR1X A 

f'O ?.6 K=l,l'd'H 
SL K'--1 1 = '). 
IC(K.GT.l) SLKMl=SL(K-1) 
11(] ~6 J=l,K 
SLJ"'~l=O. 

IF(J.GT.l) SLJMl=SL(J-1} 
A(K,.J)=(SL{N}-SLKMll*tSL(N)-SLJMll*ALPHA(N,N)/L(f\J)**2-(SL{N)-
*SLKMl)*ALPH~(N,J)/l(N)-(SlfN)-SLJ~l)*ALPHA(N,Kl/L{N) 

A ( K , J ) = A { K , J } +A l PH A ( K , J ) 
26 A( J, K) =A( K,J) 

0002""1'50") 
00027510 
000?752:1 
:)JOZ-,.5-:l,r) 
~:):''\ ?_754f'1 
00r1?7550 
OJ02756:J 
00V757'"', 
1)00?7590 
·'!::.()?.~590 

000?.7600 
00') 27 610 
0002762!) 
('IQ1''t2 "'7630 

FOR~ PIGHT HAND SIDE V~CTORS 00027640 
00')27651') 

NDNT S=J 000:> 7660 
l=0. 0002.7670 
DO 40 J=l,20000 C'00276B0 
NPNTS=NPNTS+1 0002...,690 
!)0 :::'2 K=l,NM1 00027701') 
S l K M 1 = 0 • 00 0 2 7"7 l D 
IF(K.GT.l) SLK~1~SL(K-ll 0002772~ 

IF(Z.LF.SLKMl) T=SLKMl 0002773('1 
IF(7 .GT.SLKMU T=Z {'00..,774:1 
! F ( Z • L E • S L( N M 1) ) fJ = S L( ~ ~q ) 0 0 0 ~ 7 7 5 ) 
p=(l_ .GT.SL(NMl)) Q=Z 000.,776-) 

32 REACT(K,J)=(SL(N)**3-T**3)/3.-(Z+SLKMl)*(SL(N)**2-T**2>12.+ 000?.77""1'0 
* Z*~LK~l*(SL(N)-T)-(SL(N)-Z)*(ALP~a(N,K)-(SL(N)-SLKMl}*AlD~A(N,~) 00027780 
*/L(~))/L{N)-tSL(NJ-SLKMll*((SL(N)**3-Q**3)/3.-{Z+SL(NMl))*(SL(N)**00027790 
* 2-Q**2)/2.+Z*Slt~Ml)*{SL(N)-Q))!L(N) 000?7Bn0 

Z=Z+l. OOJ?7810 
IF<Z.GT.SLCNl' Go To 42 oooz7ezo 

40 C0NTINIJc 0002713~() 

42 Cn"iT!NIJF 0(1)?7840 
'.:ALL "1ATINV(A,NMl,PFACT,NPNTS~nET,li),l00C) 00,1278'50 
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l=~. 

f)Cl 55 J=l,NPNTS 

SUM= IJ. 
f)Q '12 K=l,~Ml 
SLK~ll=O. 

Q r: 1\C -:-\I 

I!=(K .GT .1) SLKMl=SUK-l) 
52 SUM=SUM+Pt:A(T(K,J)*{SL{N)-~LK~l> 

OEf-CT(I';,J)=(SL{N)-l-SU'-1) /L(N) 
55 Z=7+1. 

Pf:TlJKN 
t:Nn 
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20/23/2.3 

nJr\? 7 8t-) 
f'00~7S7" 

CO 1? 7P ::u 

CC'J0:>7£0f' 
00 0 ?7Ci)t) 

!.) '} 0 2"Hl Fl 
f"\0'):?''"'?) 

0')027:')3) 
'))•"'?7<14') 

')J02 7 g5iJ 
" (' (' ? 7 C) r:)\" 
0 \) :) ') ..., ,, 7 ':' 

t' 



'; L r:-v=:L 21_ IJATI= -= 76069 '20/?.3/23 

J -. 

c 
c 
r 

SUP'-"!FP'r:: INFLNE(l,Sll r->·:J\'27"R·) 
o=AL•4 INFLM,IN~LV,L CC027091 
C0"";'1CJ~/:JU1<.<1P I A{l O, 10), ALnH~ ( D, 10 l, I NFL"-1( 1400 l, ~ NFLV{ l40C), OG )2QCC 1 

1 Q. c ~C T ( 1 !'), 10 0 0 ) , l Mr-1 I t\! I l 5 l , L ~-1 r..., A X ( l 5 ) , LV MAX ( l 5 ) , l V M I N ( 15 ) , l F X T ~VI { 3 0) , 0 0 0 ~ 8 J l •) 
?.L~="XTRV( 30} ,NOODSN( t:!., 1 J) ')C'')?R.:J?.: 
cn~~ON/9lK 1/ NDNTS,JP~T,j~DA~,N "01?8~l0 

DTM~NSION L(10),Sl(l0J ooo~ql40 

NJf·'~~=~OODSN{JDNT,JSPAM) n(1~8050 

JZ-=~CIJ~ES-200 ')Jn~p~fn 

7_ -=::: L C'.., T { J 2 ) 0 0 .) :' q :p 0 
nn 22 Jl~l,NPNT5 100~PJR1 

Z '-1 = (' ~=' A C T ( l , J 1 l * l 
TF{ JSPAN.t=O.l) G~ T;J 12 
nr 1(' J2=2,J<;DA:\j 

LJ ZM=?~+PFACT(J?,Jl)*(Z-SL(J?-1)) 

12 J:?=J 1-1 
Xt~~=Z-FLJAT(J3) 

r~<X~QM.LE.~.l ~o TO 14 
'1. Z M=Z :V-XAR'-1 

O'JU28t . ."O') 

0·')02810:) 
OC'P3llJ 
JOJ?~l2J 

0002~l~J 

000~114;' 

000? 81 "iJ 
000?81SI) 
0(H'7~l7J 

000281_80 
f1C\'"' 2<~ l_ or 
()(':12P7('1(l r 

r 

r 

c 
c 

rn~ourr lNFLV(Jl) 

14 XV ·=C'. 
f")Q 16 J2=l,JSD.tN 

16 XV=XV+QcACT(J2,Jl) 

1"'0")2:.1::'1'::' 
OJ""282?C 
O'JO?EP3'J 
I) C),,? 8 ') lti 

C AOn C"~T~IBUTICN ~Rn~ U~I,.. LOAD 

00CP0,25·'J 
OOJ:>q?~) 

fJQ!"'\28270 
011? p ::' 8 .:-; 
0."'(·2 :pq_"l 

Ou02P.~(iG 

CC'~?.'Ul0 
00023120 
.)0 :· 2 :-~? <." 
i)n .; ?. "·1 t~•; 

c 

.. 
r 

c 
9 c 

., c .. 
c 
c 

J~.l"l""~=l9C'J+Jl 

TF( Jf>-lODE. LT .1\JCDIJFSl XV=XV-1. 
! ~1 ~=" L "'1 ( J l + l 9 9 ) = Z M 

22 I\!Cl.IJ(l'N+Jl)=XV 0~:1 2~3')5~ 

c c ·-:· 2 '-) :' 6 ·) 
(_,- '~ 0 T7'1 s = .,. p,j F l M ( I) 1\ N D I '\) F l v ( I ) v '1, L IJ E s T n z E R 0 ov F R s lJ p p n P, T ~ 

nn 30 J3=1,N 
JL',..=NGDnSN(l,J3) 
INFL'qJLCT)=O. 

OOJ23~C1Cl 

00 0 7 Pt+C0 
i)0')2 C:L l) 

=~ 'NFLV(JLCTJ~~. 

~2 

34 
36 

JRGT=~nooSN{ll,N) 

INFLI'J( JPGT )=0. 
TN'LV{JDGT)=O. 
T F < J P f\J T. ~ o. 1 1 I f\1 F L v { ~vlD!i s N n , J sPA~ ) > = 1 • 
[F(JDNT.~Q.ll) IN~LV(~CDOSN(ll,JS~AN)J=O. 

I I= ( J p N,.. • I= Q • l l • IH,l[) • J s D 1\ N • E (.) • ~J) G 0 T 8 3 2 
Gn ... ~ 3 6 
nn J4 J~=l,NPNTS 
I t\J F L ~ ( l 9 9 + J 3) =I). 

o•n:---:<4-:;r. 
00 )2 q441) 
])0?8451) 

0 0 ')? r~ 1• 7 0 
0J()?}48i"l 
cor ~s4cn 
0Jv23SOO 

c n ~-',.. T "'' J c •J" P -~'57:": 

000?. ":::'.(' 
SFT r\J~=Lvtr> ANf1 INFUHil Tr:J z~Q,l coR ALL ~JonEs TO L~="FT '"'F FTD~T ocY~8'54·'J 

SUPPORT AND TO RIGHT ']F LAST SUDPnK_T 00'"P3550 
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r 

7 

8 

')'l 7 T=l,l9g 
rw=t·~<Tl=O. 
I !\l ;: L v ( T ) = ') • 
J=t-.Jl:>t...;TS+-200 
K=J+200 
~n ~ T = J, K 
I t\1 ~ !_ "1 ( T l = 0 • 
I "l FL \f ( I ) = 0 • 
J=f\'DNTS+l99 
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G LEV'=l 21 01\'F = 76069 
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<;L1E'rnuTrf\jt= IMPACT <ITEST,L,JPI\lT,J'-P·1.N,PIMD,NJ 
Dr: '\L L( 10) 
sr T~ ltOo,zoo,3o~J,IT~<;r 

1.1·"' 0 L=L (J<; 9 AN) 
r:.o .,..n 4CO 

?•JO It=(JSPAN.EQ.l} RL=(l(l}+L(:Z)}/2. 
!F( l'D!lN.EQ.l) r,c: TO 41) 

I ;.: ( J S r:> ,", N • E Q • N ) D L = { l ( ~ ) + L ( ~~ -1 ) ) /2 • 
JC(J~P~N.EQ.N) GO TC 400 
~ ~= ( J P r .J .,.. • r:. : • 6 ) P L = 1 L { J c: P I\ "I > + L < J s o t.. 'J + 1 l > 1 ~ • 
IF(JDN'.LF.6) Q.L =(L( JC:f>A"l)+L{JSP!\N-l))/2. 
r,o .,.." 40') 

.3\1° IF( JD'\JT.GT.6) Pl={j!J~'T-l)*L(JSPVl)*-.1 

IF(JD"lT.LF.6) RL=L{JSDA"J)-(JPNT-l)*L(JSPAN)*.l 
400 Ql='l!v!TiHf .30,50./(Q.L+l25.)) 

R I "1 o = l • + o T 
q t= :11 ~\I 
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