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ABSTRACT 

A computer program to compute shear and moment envelopes for 

continuous beams has been written. The program, which was originally 

written as a subroutine for a continuous beam design program, handles 

a number of different live and dead loads. Included among these 

is an axle train (vehicle with up tG 15 arbitrarily spaced wheels) 

which can be used to study the effects of overloaded or unusual vehicle 

configurations. A standard input form is used and the degree of detail 

of the output is user specified. 

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 use of a computer program to compute 

shear and moment envelopes for continuous beams. The program, which 

was originally written as a subroutine for a continuous beam design 

program, handles a number of different live and dead loads. Included 

among these is an axle train (vehicle with up to 15 arbitrarily spaced 

wheels) which can be used to study the effects of overloaded or unusual 

vehicle configurations. A standard input form is used and the degree 

of detail of the output is user specified. 
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RECOMMENDATION FOR IMPLEMENTATION 

This program should be of use in overload studies. The ax1e 

train option in the program allows direct comparison between moments produced 

by a standard AASHTO truck and tnose ·Of an overloaded, nonconventional 

vehicle. 
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INTRODUCTION 

The design of new bridges or the analysis of existing bridges under 

overload conditions requires a knowledge of maximum and minimum values 

of shear force and bending moment. The computer program described below 

makes these computations for a variety of live load and dead load 

combinations. It's capabilities are comparable to the analysis segment 

of 11 8-30 11 (l), used by the Bridge Division of THO, with certain 

additional features. 

Several levels of output are available, ranging from a listing of 

extreme values of shear and moment to a display of ordinates of the 

influence lines for shear and moment. One option presents a summary 

of extreme values of shear and moment produced by each type of live load 

specified. This permits a comparison ·of the moments produced by a 

standard design vehicle (e.g. an HS-20 truck) and an overloaded vehicle. 

This computer program was developed as a subroutine for use in the 

automated design of prestressed concrete beams made continuous for live 

load. Reference (2) contains a development of the methodology and 

calculation procedures used and flow charts of program logic. 

PROGRAM CAPABILITIES AND LIMITATIONS 

For the array sizes currently dimensioned in the program, continuous 

bridge beams from two to ten spans (inclusive) can be analyzed. The 

program assumes that the section properties of the beam are identical fo~ 
~' 

each span. The total length of the bri~ge {sum of the span lengths) is 
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limited to 999 ft. The program treats any or all of the types of loads 

described below. 

Dead Load 

The uniformly distributed loads resulting from the weight of the 

beam and deck slab are carried by the beam acting as a continuous beam 

or a series of simply supported spans, according to the user•s specifica

tion. The former case would arise with a continuous steel girder, while 

the latter could occur when simple beams are made continuous for live 

load by placement of the deck slab. 

Live Loads 

Standard AASHTO Loadings - Program options include H-15, H-20, HS-15 

HS-20 and the accompanying lane loadings. The truck and lane loadings 

are automatically scaled by the appropriate lateral distribution factor and 

impact factor (see PROGRAM INPUT section). 

Axle Train - The program will treat a moving string of up to 15 axles, 

of arbitrary weight and spacing. The length of axle string must not exceed 

199 ft. The lateral distribution factor is applied to axle loads. The 

impact factor is also applied unless stipulated otherwise on input. 

Uniform Load - A uniformly distributed load may also be input. The 

program assumes this load acts on all spans, and is carried by the continuous 

beam. 

Concentrated Stationary Loads 

Concentrated forces may be applied at any point in any span. They 

may be carried by the continous beam or by each span acting as a simple 

beam, depending on the user•s specification. There is no limit to the 

number of concentrated forces which may be applied when each span acts 
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as a simply supported beam. When concentrated forces are applied to the 

continuous beam, the total number of applied forces is limited to 100. 

PROGRAM INPUT 

A standard input form, shown in Figure 1, is available for data 

preparation. The cards to be input are described below. 

Title Cards 

The first three input cards are the title cards shown at the top of 

the form in Figure 1. The information preprinted on the form in various 

columns need not be punched on the title cards - it will be printed 

automatically. The information on these cards is optional, but three 

cards must initiate the data deck. 

Beam and Load Card 

The fourth card contains information on the beam and loads it is 

to carry. Columns 5 through 9 allow for symbols to identify the beam and 

may be left blank. Beam wetght in kips per foot is entered in columns 

13 - 17 and lateral spacing of beams in feet in columns 21 - 25. The 

distribution factor applied to standard AASHTO loadings is entered in 

columns 29- 31. This factor is applied to axle loads and if left blank, 

is assumed to be S/11 where S is the lateral beam spacing. This factor is 

applied to AASHTO truck and lane loads, as well as axle train loads. The 

slab thickness is entered in columns 34 38. AASHTO loadings (H-15, H-20, 

HS-15, HS-20) are entered in columns 41 42 and 44- 45, and uniform load 

applied to the continuous beam is entered in columns 49 - 53. If an axle train 

loading is used, enter Y in column 57. Otherwise, enter Nor leave blank. If 

the beam is continuous for its own weight and the slab weight (e.g., 
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TEXAS HIGHWAY DEPARTMENT--BRIDGE DIVISION 
SHEAR a MOMENT ENVELOPE PROGRAM 

JoJ!JsjTJRIIJcfTI OJ r-rl)-.-l.--1 ..-.1 1--rl--.--1 .--.1 l--.-1 ~, ~, I &IOiuiNITivJ lHJ1JGJHI\¥1vJ JNJoJ.I I I I I I I I !SfJ~NTfllDf IBI!J I I I I I I I I I I 
I 8 10 II 27 29 34 38 48 50 55 59 10 72 80 

ITffl ITO 
23 25 27 29 33 

loiAITIEj [ITTTI n TI [J I I [JJIJ 
36 38 55 

JojEJsjC!RIIlPITIIToJNJ mnJJ rJ ITITIIIIIIIIIIIIIIIJTITlDDTIIJfTirl n TliJDIIlllllllllll L' 
I II 13 

SfiiW 
NO. 

CCM: BM. 
O:WC.l.OIIO 

f£AII BEAM WT. BM. SAIIC DIST. SLAB AASHO AX.TR. CW NCW-<n!T. OUTFUT 
lENT. (KLF) (FT) ~ THICKNESS LOG. 

IJ.IIF. LL. (YCRN) (Y CR N) BEAM LEVEL (Y CR N) 

111111 I I I I I I I I Ill I ITO II Ill I rn-rn 111111 0 0 0 0 
5 9 13 17 21 25 29 31 34 38 41 42 44 45 49 53 S1 64 71 78" 

SAIW LENGTHS ( FT) 

[ill [ill [ill ITO [ill [ITJ [ill [ITJ [ill OJ] 0--i ENTER Y TO OVERRIDE 
IMPACT ON AXLE TRAIN 

6 8 12 14 18 2.0 24 26 30 32 36 !Ill 42 44 48 50 54 56 EO 62 66 

MOVING LOAD AlTTERN APPLIED TO BEAM 

tiQ tm iffi ffiHHHIB HE HE EEE iifl rrB HE Ern Em 
AXLE 15 rrn AXLE LOAD (KIPS) 

[1J] (1ST. fR(W AXLE 1 TO AXLE i 
9 II B 1517 19 21 23 25 Z1 29 3133 315 "51 39 41 43 45 47 49 5I 53 e5S1 59 • 53 

i=2 i = 3 i=4 i=5 i =6 i= 7 i = 8 i=9 i=IO i =II i= 12 i=l3 i = 14 ; = 15 

cqqNTRATE0 DEAD LOADS 
APPUED TO NON-CONTIMJOUS !EAMS APPUED TO <XlNTIMJOUS BEAMS 

2 3 5 78 1011 1314 1617 192.0 2225 2526 2829 3132 34 42 44~ ~48 5051 5354 56S1 59EO 6253 ~~ ~~ 71 

. 

. 

. 
Figure 1. Input Form 

. 

. 

. 

. 

. 

.. 

LOAD( KIPS) 

lliST. FROil LEFT 
Sl.II'PaiT OF SRIN (FT) 



diaphrams with prestressed concrete beams made continuous for live load), 

enter Yin column 71. The level of output (0, 1 or 2) is entered in 

column 78. 

Span Card 

The length of each span, rounded to the nearest foot, are entered 

where shown. If the user wishes to delete the application of an impact 

factor to axle train loads, he must enter Y in column 66. 

Axle Train Cards (Omit if column 57 of Beam and Load card contains N or 

blank) 

These cards describe the moving axle load string. The axle weights 

are entered in the appropriate columns of card 6. Card 7 contains the 

axle spacings. These spacings are measured in feet (round to nearest 

foot, if necessary), from axle number 1. 

Concentrated Dead Load Cards (Omit if no concentrated loads applied) 

Information concerning concentrated, non-moving dead loads are input 

by span number. Two cards are required for each span with concentrated 

loads. If the concentrated loads are applied to the continous beam, 

this information is entered in columns 42- 71. If they are applied with 

each span simply supported, the information is entered in columns 5 -34. 

The first two columns of the first card contain the span number 

(right justified). The remaining columns indicate the magnitude of 

each load in the span. 

The second card indicates the position of each load in the span, 

measured from the left support of that span. 

If more than ten concentrated forces are applied to any one span, 

they can be accommodated with additional card pairs, using the same 
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span number. The total number of concentrated forces applied to the 

continuous beam must not exceed 100. 

Multiple Problem Runs 

More than one problem may be processed in a single program run. 

Title cards are entered with the first problem data set ~· Subsequent 

problem data cards are loaded behind the first, but without title cards. 

PROGRAM OUTPUT 

The amount of output information depends upon the output level 

(Beam and Load card, column 78} specified. All output levels list the 

maximum and minimum live load moments and shears and an indication of 

which liveload type produced them at tenth points of each span. In the 

output, the tenth points are denoted as I.O, I.l, ... I.lO, where I is 

the span number. Point I.O is a point just to the right of the left 

support for span I. Point 1.10 is a point just to the left of the right 

support for span I. 

The output items for each output level are: 

Output Level = 0 or blank 

A one page summary, listing for each design point the maximum and 

minimum values of live load moment and shear, total dead load plus concen

trated force (if present) moments and shears, and total live load plus dead 

load moments and shears. For live loads, a symbol indicating which type 

of loading ( 11r' for H or HS truck, "L" for lane, "A" for axle train, "U" 

for uniform load) produces the maximum or minimum value is displayed. 

A sample of level 0 output is shown in Figure 2. 
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Output Level = 1 

Output Level 1 produces a breakdown at each design point of the 

maximum and minimum moments and shears produced by each type of live 

loading. The positions of the wheels for an H or HS truck and the axle 

train which produce each extreme value of moment and shear are listed. Level 

1 output is seen in Figure 3. 

Output Level = 2 

Output Level 2 is the same as Level 1, with the inclusion of ordinates 

of the influence lines for shear and moment at each design point as shown 

in Figure 4. 
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00 

DISTRICT 14 TRAVIS COUNTY HIGHWAY NO. IH 35 
Cu"'TROL NO. 214-876 IPE 69-4 DATE OEC. 1974 
OESCRIPTIONSAMPLE PROBLEM 

PROPERTIES Of BEAM DESIGNATED TH0-1 

SU BMI TT EO BY HLJ 

EACH SPAN OF REAM ACTS AS SIMPLE BEAM IN CARRYING SLAB AND BEAM WEIGHTS 

BEAM WEIGHT = 0.514 (KIPS PER FOOT) 
BEAM SPACING = 5.25 lFTJ 
SLAB THICK~ESS = 7.25 (IN) 

SPAN LENGTHS (fT) 

L ( U = 40. 
l ( 2) = 40. 

LOADING CO~OITIONS 
HS 20 
THF AASHO OIST FACTOR = 1.0 

Figure 2. Sample of Level 0 Output 



1.0 

SJMMARY OF CALCULATIONS 

• *LIVF tOAD EFFECTS !WITH P4PACH ** DEAD lOAD EFFECTS ** TOTAl EFFECTS ** 

DESIGN* MAXIMUM 
POl NT * MOMFN T 

* MINIMUM 
* MOMENT 

* MAXIMUM 
* SHEAR 

* Ml NlMUM 
* SHEAR 
* IKIPSI 

** 

** 
** 

* MOMENT * SHEAR 
(KIPSJ 

** 
** 
** 

MAX(+) * 
MOMENT * 
IKIP-FTJ * 

MAXI-I ** 
MOMENT ** 
(KJP-FTJ ** 

SHEAR 
( Kl P Sl 

** 
** 

* IKIP-FTI * IKIP-FTI * IKIPSI ( K l P-FT I * ** 

1. 0* 0.000 f-01 T* 0 .OOOE-0 lT* 3. 228E 01 T*-3. 358E OOT** O.OOOE-01 *-1.980E 01 ** O.OOOE-01 * O.OOOE-01 ** 2.315E 01 ** 
1. l* 1.0861" O?.T*-l.H3E OtT* 2.715E OlT*-3.735E 001..** 7.126E 01 *-l.584E 01 ** 1.799E 02 * 5.783E 01 ** 1.957E 01 ** 
1. 2* 1.780E 02T*-2.687E OlT* 2.225E OlT*-5.823E OOL** 1.267E 02 *-1.188E 01 ** 3.047E 02 * 9.982E 01 ** 1.770E 01 ** 
1. 3* 2.115E 02T•-4.030E OlT* lo763E 01T*-8.248E OOT** 1.663E 02 •-7.918E 00 ** 3.778E 02 * 1.260E 02 ** l.617E 01 ** 
1. 4* 2.222E 02T*-5.373E OlT* l.337E 01T*-1.125E 01T** 1.900E 02 *-3.959E 00 ** 4.123E 02 * 1.363E 02 ** 1.520E 01 ** 
1. 5* 2.154F. 02T•-6.717E OlT* 9.516E OOT*-1.549E 01T** 1.980E 02 * O.OOOE-01 ** 4.133E 02 * 1.308E 02 ** 1.549E 01 ** 
l. 6* l.996E 02T*-8.060E OlT* 6.169E OOT*-1.995E OlT** 1.900E 02 * 3.959E 00 ** 3.896E 02 * l.094E 02 ** 1.599E 01 ** 
l. 1* l.579E 02T*-9.403E OlT* 4.184E OOT*-2.426E OlT** 1.663E J2 * 7.918E 00 ** 3.241E 02 * 7.225E 01 ** 1.634E 01 ** 
l. 8* 9.584E 01T*-1.075E 02T* 2.255E OOL*-2.865E OlT** 1.267E 02 * 1.188E 01 ** 2.2Z5E 02 * 1.922E 01 ** 1.677E 01 ** 
1. 9* 2.694E 01L*-1.209E 02T* 9.676E-Oll*-3.277E 01T** 7.126E 01 * 1.584E 01 ** 9.820E 01 *-4.964E 01 ** 1.694E 01 ** 
1. 1o• o.oooE-01L*-1.652E 02L* O.OOOE-Oll*-3.645E OlT** O.OOOE-01 * 1.980E 01 ** O.OOOE-01 •-1.652E 02 ** 1.980E 01 ** 

BRIOGE IS SYMMETRICAL ABOUT THIS POINT 

CORE U<;AGE O~JECT CODE= 66176 BYTES,ARRAY AREA= 59820 BYTES,TOTAl AREA AVAilABlE= 131168 BYTES 

01 AGNOSTTC S NUM~FR OF ERRORS= o. NUMBER OF WARNINGS= O, NUMBER OF EXTENSIONS= 0 

TAMU/WATFIV - VER 1 LEV 3 JANUARY 1972 OA TE= 75/042 

Figure 2. Continued 



_, 
D 

**** ********** ** ************* *************************DESIGN POINT 1. 6************ *************** *** **************************** 
* * * MAGN I TUO E * ******************* ****** ************************** ************************************** 
* * * IKIP-FEETI * *WHEEL PJSTION (DISTANCE FROM LEFT ENO OF BRIDGE)******************* 
lOAD* FORCE * OR ********************************************************************************************************* TYPE* TYPE * IKIPSl * 
*********************************************************************************************************************************** 

*WHl l*WHL 2*WHL 3* 
HS *MAX.'10M* l.99555F. 02* 38* 24* 10* 
HS *MIN.MOM*-8.06011E 01* 78* 64* 50* 
HS *MAX.SHR* 6.16903E 00* 38* 24* 0* 
HS *MIN.SHR•-1.99457E 01* -4* 10* 24* 

LANE*MAX.MOM* l.33959E 02* 
LANE*MIN.MOM*-4.95569E 01* 
LANE*MAX.SHR* 5.76974E 0'0* 
LANE*MIN.SHR*-1.56622E 01* 

OL * MOMENT* 1.90038F 02* 
Ol * S.HEAR * 3.95914E 00* 

******************************************************DESIGN POINT 1. 7********************************************************** 
* * * HAGNI.TUDE * ****************************************************************************4!<************ 
* * * IKIP-FEETl * *WHEEL PCISTION (DISTANCE fROM LEFT END OF BRIDGE,******************* 
LOAO* FORCE * OR ********************************************************************************************************* 
TY PE * TYPE * I K I P S l * 
·*********************************************************************************************************************************** 

*WHL 1*WHL Z*WHl 3* 
HS *MAX.~O~* 1.57867E 02* 0* 14* 28* 
HS *MIN.HOM*-9.40346E 01* 78* 64* 50* 
HS *HAX.SHR* 4.13433E 00* -14* 0* 28* 
HS *MIN.SHR*-2.42586E 01* 42* 28* 14* 
LANE*MAX.~OM* t.04888E 02* 
UNE*MIN.I41JM*-5.78164E 01* 
LANE*MAX.SHR* 3.85759E 00* 
LANE*MIN.SHR*-1.83470E 01* 

OL * MOMENT* 1.66283E 02* 
OL * SHEAR * 7.91826E 00* 

Figure 3. Sample of Level 1 Output 
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******************************************************DESIGN POINT 1. 6****************************************************** 
* • * MAG~ITUDE * ************************************************************************************* 
* * * IKIP-FEETl * *WHEEL PQSTION (DISTANCE FROM LEFT ENO OF BRIDGEt******************* 
lOAn• FORCF * CR ***************************************************************************************************** 
TYPE* TYPE * IKIPSI * 
.............................................................................................................................. 

*WHL 1*WHL 2*WHL 3* 
HS tMAX.MOMt 1.99555E 02* 38* 24* lC* 
HS *MIN.MOM*-R.060llf 01* 78* 64* 50* 
HS *MAX.SHR* 6.16903E 00* 38* 24* 0* 
HS *MIN.~~Rt-l.99457E 01* -4* 10* 24* 

LANE*MAX.MOM* l.33959E 02* 
lANE*HIN.MOM*-4.95569E 01* 
LANE*MAX.SHR* 5.76974F OOt 
LANE*MIN.SHR*-l.56622F Olt 

Dl * MOMENT* 1.900~8E 02* 
Ol * SHEAR * 3.95914E OOt 

DISTANCE FROM LEFT 
ENn OF BRIDGE IFTl 

I~FLUENCE LINE VAlUES 

DFSIGN POINT 1. 6 

SHEAR MOMENT 
IKIPSJ I KIP-FTJ 

OISUPPORT) O.OOOOOOOE-01 0. OOOOOOOE-01 
1 -3 .l242370E-'02 Z.5018310E-Ol 
2 -6. 2464230E-02 5. 00854<!tOE-Ol 
3 ~9. 3640680E-02 7. 5260920f-Ol 
4 -1.24 74~ 70E-O 1 l.00607ZOE 00 
5 -1. 5575770E-Ol 1.2618100E 00 
6 -1.8665280 E-O 1 1. 5203Z40E 00 
7 -2. 1740740E-Ol 1. 782211 OE 00 
8 -2. 4799640E-01 2.0480800E 00 
9 -2. 7839940E-O l z. 3184050E 00 

10 -3.0~59150E-Ol Z.5937950E 00 
11 -3. 3854770E-01 2. 8748530E 00 
12 -3.6824760E-Ol 3.1620560E 00 
13 -3.976662 OF-0 1 3.4560100E 00 
14 -4. 2677860E-O 1 3. 7573llOE 00 
15 -4.5556440E-Ol 4.0664520E 00 
16 -4. 8399870E-01 4. 38403 OOE 00 
17 -5. 12 05640 F-0 1 4.7106440E 00 
lR -5. 397l720E-Ol 5.0467850E 00 
19 -5.6695&ZOF-Ol 5. 3930500E 00 
20 -5.937483 OF-0 l 5. 7500400f 00 
21 -6. 2Cl07310E-01 6.1182430E 00 
2? -6.4590580F-Ol 6. 4982590E 00 
21 -b. 7122140 E-J l 6.8906850E 00 
24 3. 0400)60f-Ol 7.2960140E 00 
?5 ?.797il510f-Ol 6. 7148430E 00 
?6 7.%l5710F-Ol 6.l477690E 00 

Figure 4. Sample of Level 2 Output 
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IV G LEVEL 21 MAIN DATE 11: 75261 00/46/16 

c 

INTEGER POSCMPeYES 
REAL*4 IN~LM,INFLVtLLMAXeLLMINtLLV~XtMAXSHRtMAXMQM,Ml~MCM,MINSHR,L 

ltlLVIN 
COMMON/BLKl/L(lQ),SL(lO),A(10,10),REACT(10,1000)eALPHA(10tl0)tiNFL 

1M(1400)eiNFLV(1400),(LMAX(J1tlOJ,LLMIN(lltlO),LLVAX(11t10)eLLVIN<l 
e1t10),PWHEEL(15),0L~OM(11t10),DLS~R(11,10),FCCMP(100t 

COMMON/BLK2/LMM IN ( 15), LMMAX( 15), L VMAX ( 15) eNWHL( 14) eNODDSN( 11, 10) ,p 

1 OSCMP( 100), LOOK CO (7) ,l,EXTRM( 30), LEXT RV ( 3(.) t tLVMIN( 15). LODCON ( 11t 10, 
24) 

CCMMON/BLK3/MINIIIOM,MAXMOM,MAXSf-lR,MINSHR,SCLLNEeSCLCOMeSCLHHSeSCLCO 
1VeUNIFLLtBMWTtStTHK 
CCMMON/BLK4/NWHEEL,NtNPNTStJSPANtJFNTeNEXTRM•NEXTRV~NCFCS,NCOUNT 

COMMON/BLK5/IT I T.LE (80) tJTlTLE( 80) iiKT I TLE( 80), JBMOSG( 2) •KAASHO ( 2), K 
1AXTR,KOUTPTeKCONT,KODEeKOVRDeFACTOR 

DATA YESI'4HY I 
I< KT=1 

2 CALL INPUT(KKT) 
IF(KOUTPTeEOeO) CALL OUTKO(O) 

C CHECK SYMMETRY t KODE=O SYMMETRICAL, KOOE=1 Uf\.SYMMETRICAL 
Jt-::N/2 

c 

14 
12 

I<ODE=O 
DO 12 J2:1,J1 
IF(K00E•tOe1) GO TO 12 
S1=L(J2)•L(N+l-J2) 
IF(ABS(Sl)eGE.leE-02) GO TO 14 
IF(KOOE.tOeO) KODE:O 
GO TO 12 
I<ODE::t 
CONTINUE 

C TEST FOR ODD OR EVEN NUMBER OF SPANS IEVEN=l EVEN IEVEN=O ODD 

c 

NT=N/2 
DO 10 1-=leNT 
TEST=N-( 1*2t 
IF(TESTeEOeOe)IEVEN=t 
IF(TESTelOel•) IEVEN=O 

10 CONTINUE 

C BEGIN COMPUTATIONS OF EFFECTS AT EACH DESIGN POINT 
c 

c 

52 CALL REACTN 
DO 1000 JSPAN=1,N 
DO 1000 JPNT=1,11 
CALL INFLNE 

C FINO EXTREME VALUES OF INFLM(l) 
c 

14 
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c 

53 NDISC=NOODSN(JPNT,JSPANJ 
I\ EXT RM=O 
1\F:XTRV=O 
J STOP=19<HNPNT S 
IF(JSPANaEO.leAND.JPNT.EOel) GO TO 61 
IF(JSPAN.EOaN•ANDo~~JPNTaEOa11) GO TO 61 
DO 6) .J1=1,N 
JSTRT=NODDSN(1,J1) 
JSTOP=NODDSN(11,J1) 
ZMIN=O 
ZMAX=O 
DO 56 .J2=JSTRT,JSTOP 
IF(INFLM(J2)aGEeZMlN) GO TO 54 
ZMIN=INFLM(J2) 
JMIN=J2 

54 IFCINFLM(J2)eLEeZMAX) GO TO 56 
l MAX = I NF L M ( J 2 ) 
JMAX=J2 

56 C•JNTINU=: 
IFCZMAXeLEeleE-05) GO TO 58 
NEXTRM=NEXTRM+l 
LEXTRM(NEXTRMJ=JMAX 

58 IFCABS(ZMIN)eLEeleE-05) GO TO 60 
NEXTRM=NE XTRM+'l 
LEXTRM(NEXTRM}:JMIN 

€•1 CONTINUE 
61 IF(NEXTRM.EOaO) LEXTRM(l)=200 

IF(NEXTRMeEOeO) NEXTRM=l 

C FIND EXTREME VALUES OF INFLV(J) 
c 

NEXTRV=O 
D 0· 4 5 J 1 : 1 , N 
JSTRT=NOODSN(1,J1) 
J5TOP=NODDSN(11tJ1) 
ZVIN=O 
ZVAX=O 
DO ~5 J2=JSTRT,JSTOP 
IF(J2aNEaNDISC) GO TO f3 
IF(INFLV(J2l-leGEeZVIN) GO TO 63 
ZVIN=INFLV(J2)-1 
JVIN=J2 

63 IF<INFLV(J2)aGEeZVIN) GO TO 64 
ZVIN=INFLV( J2) 
JVIN=J2 

64 IF(lNFLVCJ2)eLEeZVAX) GO TD 65 
ZVAX=l NFLV( J2) 
JVAX=J2 

15 
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6t:; CCNTINUE 
IF<ZVAX.LE•l•F--05} GO TO 43 
"'E.XTPV=NEXTPV+l 
LEXT~V(NEXTRV)=~VAX 

41 IF(ABS(ZVIN)eLEeleE-05) GO TO 45 
NE XTPV=N~ XT~V+ 1 
LEXTRVCNEXTRV)=JVIN 

A 5 CONTINUE 
IF(NEXTPMeEOel) GO TO 47 

DATE = 75261 

DO 44. J1=2.NEXTR~ 
IFCLEXTRM(JlleGTaLEXTR~(Jl-1)) GO TO 44 
JT=LEXTRM(Jl-1) 
LEXTRM(J1-1)~LEXT~M(J1) 

LEXTRM(.Jl)=JT 
44 C'JNTINUE 
47 IFCNEXTRVeEO•l) GO TO 51 

DO 48 J1=2.NEXTRV 
IF(LEXTRV(Jt)eGTeLEXTRV(Jl-1)) GO TO 48 
JT=LEXTRV(Jl-1) 
LFXTRV(.J1-1)=LEXTRV(.J1) 
LEXTRV(.Jl )=JT 

48 CONTINUE 
JSTOP:NE XTRV 
DO 50 J1=2.JSTOP 
IF(LEXTRV(J1)eNEeLEXTRV(J1-1)) GC TO 50 
DO 49 .J2=.Jl.NEXTRV 

49 LEXTRV(J2-1)=LEXTRV(J2) 
NEXTRV=NEXTRV-1 
GO TO 51 

5•) CONTINUE 
51 CONTINUE 
67 CALL DUTIL(()) 
69 LLMIN(JPNT • .JSPAN):tOOOOe 

LL~AX(JPNT.JSPAN)=-10000• 

LLVAXCJPNT.JSPAN)=-10000• 
LLVIN(JPNT.JSPANt=tOOOOe 
NODSTP=l99+NPNTS 
IFCLOOK00(1,eEOeOeANDeLODKODC2)eEQeC) GO TO 126 
IF(LOOK00(1)eNF.1) GO TO 68 
JT~IG=-1 

GO TO 70 

Cf-/46/16 

68, JTt:<IG=l 
C**********************************************************•************ 
C********H OR HS TRUCK LOADING***~*************************•*****•*•**** 
C***************************************~****************•*•••*****•**** 
c 
C H OR HS TRUCK LEFT TO RIGHT -- MCMENTS 
c 

16 
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c 

7: f'JAXSHR=-lCCO'Ie 
tiAXMOM=-lCOCOe 
N I N M C M = 1 Q (·-\! fl • 

IV I I\ISHR=l i,Q~I0e 
I F ( J T R I G • f Q • -1 , 1\; M 0 V E S =C 

IF(JTRIG.EOel) NMOVES=1C 
LEXTRM(NEXTRM+l)=LEXTR~(NEXTRM)+~MOVES 

LFXTRV(NEXTPV+t)=LEXTRV(NEXTRV)+NMOVES 
DO ~4 Jl=loNFXTPM 
JSTRT=Lf'XTF<M(J1) 
JSTOP=JSTRT+NMOVES 
IF(JSTOPeGT.LEXTRIV(Jl+l)) JSTOP=LEXTRM(Jl+1) 
QO 82 J2=JSTRT,JSTOP,2 
Kl=J2+14 
ZMLR12=.2E*INFLM(Kl)+JNFLM(J2) 
K3=J2-14 
!F(JTRIG) 80,80,72 

72 KSTRT=J2-3~ 

KSTOD=J2-14 
IF{KSTOPeLEe2~n) GO TO 80 
lF(KSTRTeGTe20C) GO TC 78 
DO 74 J3=2.3Gt2 
J4=KSTOP-J3 
lF{J4eGTe20n) GO TO 74 
GO TIJ 76 

74 CONTINUE 
76 KSTRT=J4 
78 CALL SORT!L(INFLMtZMAX,JMAX,ZMIN,~MINtKSTRT,KSTOP,n) 

ZI'-'IAX=ZMAX+ZMLR12 
ZMIN=ZMIN+ZMLR12 
CALL SORTHS (MAXMOMtZNAX,MINMCMtZ~INoKltJ2,JMAXtJM1NoLMMAX,L~MIN) 

GO TO 82 
8ry CALL SORTHS (MAXMOMtZMLR12oMIN~CM,ZMLRl2oKlo~2tK3,K3,LMMAX,LMMIN 

*) 

82 CONTINUP.: 
E4 CONTINUE 

C ~ OR HS TRUCK RIGHT TO LEFT-MOMENTS 
c 

DO 96 Jl=t.NFXTRM 
JJ=NEXTRM+t-Jl 
J STP T=LE XTRM ( J J) 
JSTOP=JSTRT-NMOVES 
IF(JJeEOel) GO TO 86 
!F(JSTOPeLTeLEXTRM(JJ-1)) JSTOP=LEXTRM(JJ-1) 

86 J2=JSTRT+2 
88 J2=J2-2 

K1=J2-14 

17 
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ZMQL12=.25*INFLM(Kl)+INFLM(J2) 
K3=J2+14 
IF(JTRIG)~4,94,90 

9'"1 KSTRT=J2+14 
KSTOP=J2+30 
IF(KSTRTeGE.NODSTP) GO TO 94 
IF(KSTOPeGTeNODSTP)KSTOP=NODSTP 

92 CALL SGRTIL(INFLMtZMAX,JMAXtZMIN,JMIN,KSTRT,KSTOP,n) 
ZMAX=ZMAX+ZMRL12 

94 

ZM!N=ZMIN+ZMRL12 
CALL SORTHS (MAXMOM,zMAX,MINMQM,ZMtN,Kl,J2,JMAX,JM1N,LMMAX,LMMIN) 
I~(J2eGT.JSTOP) GO TO 88 
GO TO 96 
CALL SORTHS 

<;6 CONTINUE 
c 
C H OR HS TRUCK LEFT TO RIGHT-SHEAR 
c 

DO 110 Jl=t,NEXTRV 
JSTRT=LEXTRV(J1) 
JSTOP=JSTRT+NMOVES 
IF(JSTOPeGT.LEXTRV(J1+1)) JSTOP=LEXTRV(Jl+l) 
DO 108 J2=JSTRT,JSTOPe2 
Kl=J2+14 
lVLR12=•25*INFLV(Kl)+INFLV(J2) 
ZVLR=ZVL R12 
IF(KleEOe~DISC) ZVLR=ZVLR-Oe25 
IF(J2eEO•NDISC) ZVLR=ZVLR-1•0 
K3=J2-14 
IF(JTRIG) 106,106,98 

98 KSTRT=J2-30 
KSTOP=J2-14 
lF(KSTOPeLTe200) GO TO 106 
IF(KSTRT.GEe200) GO TO 104 
DO 100 J3:2,30,2 
J4=KSTOP-J3 
lF(J4eGTe200J GO TO 100 
GO TO 102 

100 CONTINUE 
1•) 2 KS TPT=J4 
104 CALL SORTIL(YNFLV,ZMAX,JMAX,ZMIN,JMIN,KSTRT,KSTOP,NDISC) 

ZMAX=ZMAX+ZVLR12 

11)6 
108 

ZMIN=V-11 1\+ZVLR 
CALL SORTHS (MAXSHR,ZMAX,MINSHR,ZMIN,K1tJ2,JMAX,JMINtLVMAXtLVMIN) 
GO TO 1J8 
CALL SORTHS 
COIHINUE 

110 CONTINUE 

18 
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c 
C ~ ~R HS TRUCK RIGHT TO LEFT-SHEAR 
c 

QO 122 Jl=t,NEXTPV 
JJ=Nt:eXTPV+l-Jl 
JSTRT=Lt::XTRV( JJ) 
JSTOP=JSTRT-NMOVES 
IF(JJeEOeleANOeJSTOPeLTe200) JSTOP=200 
IF(JJeEOell GO Td 112 
lF(JSTOPeLTeLEXTRV(JJ-1)} JSTOP=LEXTRV(JJ-1) 

1 1 2 J 2= J S T R T + 2 

114 J2=J2-2 
K1=J2-14 
lVRL12=.25*INFLV(K1)+l~FLV(J2) 

ZVRL=ZVFL12 
IF(KleEOeNDISC) ZVRL=ZVRL-e25 
IF{J2.~0eNDISC)ZVRL=ZVRL-1eO 

K3=J2+14 
IF{JTRIG) 120t120t116 

11F> KSTRT=J2+14 
KSTllP=J2+3•.' 
JF(KSTPTeGT.NOOSTP) GO TO 120 
IF(KSTOP.GT•NODSTP) KSTOP=NODSlP+l 

118 CALL SORTIL(!NFLVtZMAx,JMAX,ZMIN,JMIN,KSTRT,KSTOP,NDISC) 
ZMAX=ZIVA.X+ZVRL12 
ZMIN=ZMIN+ZVRL12 
CALL SORTHS (MAXSHR,ZMAX,MINSHRtZMIN,K1,J2,JMAX,JMINtLVMAX,LVMIN) 
GO TO 121 

120 CALL SORTHS (MAXSHR,ZVLR12,MINSH~,ZVRLtK1tJ2,K3,K3,LVMAXoLVMlN) 

121 IF{J2.GT.JSTOP) GO TO 114 
122 CCNTINUE 

c 
C FINAL CHECK OF MAXIMUM H OR HS MCMENT 
c 

JSTP=3 
I F ( J T R I G • E 0 • - 1 ) J S T P= 1 
IF(JTRIGeE0.-1)LMMAX(3}=LMMAX(2)+(LMMAX(2)-LMMAX(1))*30/14 
DO 1 23 J 1 =1 , 3 
K 1 =L MM A X ( 1 ) + J 1- 2 
K2=LMMAX( 2)+J1-2 
512 =e2~*INFLM(Kl)+INFLM(K2) 
00 1<::3 J2=1 oJSTP 
K 3=LMMAX ( 3) + J2-2 
K4=IABS(K2-K3) 
IF(K4eLT.l4•0ReK4eGTe30) GO TO 12~ 

IF(JTPIG.EOe-1} ZMAX=S12 
lF(JTRIGeFOa+1} Z~AX=S12+1NFLM(K3} 

CALL SOQTHS (MAXMOM.ZMAX,-10000.,ZMAXtKltK2,K3eK3,LMMAX,LMMIN) 

19 
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\23 CI'JNTINUF 
c 
C FINAL CHECK OF MINIMUM H OR HS MOMENT 
c 

c 

I~(JTRlGeE0.-1) L~MIN(3)=LMMIN(2)+(LMMIN(2)-LMMIN(1))*30/14 

nn 1125 J1=t.,3 
Kl=LMMJN(l)+Jl-2 
K2=LMMIN(2)+J1-2 
512 =e25*1NFLM(K1)+1NFLM(K2) 
no 125 J2=1.JSTP 
K3=LMMIN(3)+J2-2 
K4=IABS(K2-K3) 
lF(K4eLTe14eOReK4•GTe30) GO TO 125 
I F ( J T f< I G • E 0 •- 1 l Z M I N= S 1 2 
I~(JTRIG.EO•+l) ZM!N=S12+1NFLM(K3) 
CALL SORTHS (10000•tZMI~tMINMOMtZMINtKltK2,K3.,K3.,LMMAX,LMMIN) 

12!5 CCNT I NUE:: 

C FINAL CHECK ON MAXIMUM H OR HS SHEAR 
c 

c 

IF(JTRIG.EOe-1) LVMAX(3)~LVMAX(2)+(LVMAX(2)-LVMAX(l))*30/14 
DO 1 ?.7 Jl=l .,3 
Kl=LVMAX(1)+Jl-2 
K2=LVMAX(2)+Jl-2 
512 =e25*INFLV(K1)+INFLV(K2) 
DO 127 J2=t .. JSTP 
K3=LVMAX(3)+J2-2 
K4=IA8S{K2-K3) 
IF(K4•LT.14eOR•K4eGT.30) GO TO 127 
IF(JTRIG.EOe-1) SMAX=S12 
IF(JTRIG.EO.+l) S~AX=S12+INFLV(K3) 

CALL SORTHS (MAXSHR,SMAX,MINSHReSMAX,KltK2,K3,K3,LVMAX9LVMIN) 
127 CONTINUE 

C FINAL CHECK ON H OR HS MINIMUM SHEAR 
c 

IF(JTRIGeE0.-1) LVMIN(3)=LVMIN(2)+(LVMIN(2)-LVMIN(1))*30/l4 
DO 227 J1=1,3 
K1=LVMIN(l)+J1-2 
K2=LVMIN(2)+J1-2 
512 =•25*1NFLV(Kl)+INFLV(K2) 
IF(Kl•EOeNDISC)SMIN =512 -.25 
IF(K2eEO.NDISC)SMIN =512 -1•0 
DO 227 J2=1,JSTP 
K3=LVMIN(3)+J2-2 
K4=1 ABS( K2-K3) 
lF(K4eLT.t4.0ReK4.GT.30) GO TO 227 
IFCJTRIG.E0.-1) SMIN=S12 

20 
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c 

c 
c 
c 
c 

227 

\29 

IFC~T~IGoEOe+l) SMIN=S12+INFLVCK3) 
IFCJTRIGefOe+loANDeK3eLOeNDISC) S~IN=SMIN-len 
CALL SO~THSCMAXSHR,SMI~tMINSHRoSMIN,Kt ,K2,K3,K3,LVMAX,LVMIN) 

CCNT I NU'..: 

CCMPUTL WHEEL POSITIONS 

~0124Jl=lt3 

LMMAX(Jl )=L·-IMAX(Jl )-2'){' 
L~MIN(Jl)=LM~I~CJl)-200 

LVMIN(Jl )=LVMIN(Jl )-200 
l24 LVM.t.X(Jl )=LVMAX(Jl )-200 

K t MP =1• r; 
CALL I~PACT(l,RIMP) 

MAXMOM=~AXMCM*SCLHHS•RI~P 

CALL 1MPACT(2,RI~P) 

MI~M~M=MINMCM*SCLHHS*RIMP 

CALL IMPACTC1t~IMP) 

~AXSH~=MAXSHP*SCLHHS*RIMP 

VINSHR=MINSHR*SCLHHS*RIMP 
IF(LLMAX(JPNT,JSPAN)eGE.MAXMCM) GO TO 310 
LLMAX(JPNT,JSPAN)=MAXMCM 
LODCON(JPNT,JSPAN,l)=l 

3L IF(LLMIN(JPNT,JSPAN)•LEeMINMCM) GC TO 320 
LLMIN(JPNT,JSPAN)=MINMCM 
LODCON (J~NT,JSPAN,2)=1 

32) lF(LLVAX(JPNT,JSPAN)eGEeMAXSHR) GC TO 330 
LLVAX(JPNToJSPAN)=MAXSHR 
LrDCON(JPNT,JSPAN,3)=1 

33~ IF(LLVIN(JPNT,JSPAN).LE.MINSHR) GO TO 340 
LLVIN(JONT,JSPAN)=MINSHR 
LODCCN(JPI\T,JSPAN,4)=1 

34" CCNT I NUE 
CALL OUT!L(1) 

(****•***~******************************•********************•****•*•*** 
C*******•AXLc TRAIN*********************************************~******* 
C***~**~********************************•*********************~********* 
c 
C AXLE T~AIN LfFT TO RIGHT-MOMFNTS 
c 

126 ~AXSHR=-100CO~ 
VAXMfJM=-lCOt:-0. 
~ INSHR=t f\00(•• 

MI"JMOM=lOOCO., 
IF(LODKOD(3).E0e0) GO TO 172 
LFXTPM(NEXTRM+l )=LEXTRM(NEXTRM)+NWHL(NWHEEL-1 

21 
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c 

LEXTRV(I'Jf:XTRV+l )=LEXTRV(NEXTRV)+NWHL(NWHEEL-1) 
on 13~ Jl=l,NEXTR~ 

JSTPT=LEXTRM(Jt) 
JSTOP=JST~T+NWHL(NWHEEL-1) 

IF(JSTOP.GT.LEXTRMlJ1+1))JSTOP=LEXTRM(J1+1) 
DO 13C J2=JSTRT,JSTOPt2 
Z~OM=INFL~(J2)*PWt-IEEL(1) 

DO 128 J3=2eNWHEEL 
128 ZM~M=ZMOM+INFLM(J2-NWHL(J3-l))•PWHEEL(J3) 

lJC CALL SORTAX (MAXMCM,ZMOM,MIN~CM,ZMOM,J2,-l,NWHLtNWHEEL, 

1 LMMAX,LMMIN) 

C AXLE TRAIN RIGHT TO LEFT-MOMENTS 
c 

00 136 Jl=l,NEXTRM 
JJ=NEXTRM+l-Jl 
JSTRT=LEXTRM{JJ) 
JSTOP=JSTRT-NWHL(NWHEEL-1) 
IF(JJe~Oel) GO TO 131 
IF(JSTOP.LT.LEXTRM(JJ-1)) JSTOP=LEXTRMt~J-1) 

1 :n J2=JSTRT+2 
1:32 J2=J2-2 

ZMOM=INFLM(J2)*PWHEEL(l) 
DO 134 J3=2,NWHEEL 

134 ZMOM=ZMOM+INFLM(J2+NWHL(J3-1))*PW~EEL(J3) 

CALL SORT A X ( MAXMOM, ZMOM, Ml NMOM, ZMOMt J2 t 1 tNWHL, NWHEEL t 

1 LMMAX,LMMIN) 
IF(J2.GTeJSTOF) GO TO 132 

136 

c 
CONTINUE 

c 
c 

AXLE TRAIN LEFT TO RIGHT•SHEAR 

DO 142 Jl=ltNEXTRV 
J STRT=LE XTRV( Jl) 
JSTOP:JSTRT+NWHL(NWHEEL-1) 
IF(JSTOP.GTeLEXTRV(Jt+l)) JSTOP=LEXTRV(Jl+l) 
DO 142 J2=JSTRT,JSTOP 
ZVAX=lNFLV{J2)*PWHEEL(1) 
DO 138 J3=2,NWHEEL 

138 ZVAX=ZVAX+INFLV(~2-NWHL(J3-1))*PWHEEL(J3) 

ZVIN=ZVAX 
IF(J2eEOeNDISC) ZVIN=ZVIN-PWHEEL(J) 
lF(J2.EOeNDISC) GO TO 142 
DO 140 J3=2.NWHEEL 
Jta.=J2-NWHL(J3-J) 
IF(J4eNE.NDISC) GO TO 140 
ZVIN=ZVIN-PWHEEL(J3. 
GO TO 142 

22 
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c 
c 
c 

c 

14') 
142 

C·.ltH I !\lU[ 

CALL SORTAX (MAXSHR,ZVAXoMINSHRolVINoJ2,-1,NWHL,NWHEELo 
1 LVMAX,LV"1IN) 

AXL~ TRAIN RIGHT TO LEFT-SHEAR 

DO 152 Jl=l,NFXTRV 
JJ=NFXTPV+t-Jl 
JSTRT=U'~XTF<V ( JJ) 
JSTOP=JST~T-NWHL(NWHEEL-1) 

IF(JJ.EO•l} GO TO 143 
IF(JSTOPeLTeLEXTPV(JJ-1)) JSTOF=LEXTRV(JJ-1) 

143 J?.=JSTRT+2 
144 J2=J2-? 

ZVAX=INFLV(J2)*PWHEEL{1) 
00 146 J3=2.NWHEEL 

146 7VAX=ZVAX+INFLV(J2+NWHL(J3-l))*PWHEEL{J3) 
ZV!~=ZVAX 

l~(J2.EO.NDISC) ZVIN=ZVIN-PWHEEL(l) 
IF(J2eEOe~DISC) GU TO tsn 
00 148 J3=2.NWHEEL 
J4=J 2+NwHL( J3-1 ) 
IF(J4eNE.NDISC) GC TO 148 
ZVIN=ZVIN-PWHEEL(J3) 
GO TO 150 

148 CONTINUE. 
1~~ CALL SORTAX (MAX$HRtZVAX,MINSHRoZVIN.J2oloNWHLtNWHEEL, 

1 LVMAXoLVMIN) 
Jr(J?eGTeJSTOP) GO TO 144 

1 52 C:JNT I NUF: 

C ~INAL CHECK 0~ MAXIMUM AXLE. TRAI~ MOMENT 

c 

co 156 Jt=t.3.2 
J2=J1-2 
ZMAX=O• 
C~ 154 J3=1 oNWHEEL 

154 ZMAX=ZMAX+INFLM(LMMAX(J3)+J2)*PW~EEL(J3) 

KOIRT=-1 

1 "it 

lF(LMMAX(2)eGTeLMMAX{1))KDIRT:l 
J4=LMAIIAX(l)+J2 
CALL SORTAX 

1 LMMAX,LMM!N, 

C FI~AL CHECK OF MINIMUM AXLE TRAIN MOMENT 
c 

')0 1~!~ J1=1.3.2 
J2=Jl-2 

23 
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c 

l MIN =C c 

CO 158 J3=1,NWHEEL 
158 ZMIN=ZMIN+INFL~(LMMIN(J3)+J2)*PWHEEL(J3) 

KDIRT=-1 
I != ( L MM IN ( 2 l • G T • L M ~ IN ( 1 ) ) K DIRT= 1 
Jll.=L~MIN( 1 )+J2 

15( CALL SORTAX (MAXMOM,ZN'IN,MINMOM,ZMINtJA,KDIPTtNWHLtN_,t-EELt 
1 LMMAX,LMMIN) 

C ~INAL CHECK OF ~AXIMUM AXLE TRAIN SHEAR 
c 

c 

1)0 168 J1=1.3,2 
J2=Jl-2 
lVAX =0 • 
DO \62 J3=1,NWHEEL 

162 ZVA~=7VAX+INFLV(LVMAX(J3)+J2)*PWHEEL(J3) 

166 KDIRT=-1 
IF(LVMAX(2).GT.LVMAX(1)) KDIRT=1 
J4=LVMAX(l)+J2 

t6e CALL SORTAX {MAXSHRtZVAX,MINSHRtZVAX,J4tKDIRT,NWHL,NW~EELt 
1 LVMAX,LVMIN) 

C FINAL CHECK OF MINIMU~ AXLE TRAIN SHEAR 
c 

co 268 Jl=lt3t2 
J2=J1-2 
ZVIN=O• 
no 262 J3=1,NWHEEL 

262 ZVIN=ZVI N+INFLV(LVMIN( J3 )+J2)*PWHEEL(J3) 
DO 264 J3=1,NWHrEL 
lF(LVMIN(J3)+J2eNEeNDISC) GO TO 264 
ZVIN=ZVIN-PWHEEL(J3t 
GC TO 266 

264 CONTINUE 
2t:c KDIPT=-1 

IF(LVMIN(2)eGT.LVMIN(l))KOIRT=1 
J4=LVMIN(1)+J2 

f':)/46/16 

268 CALL SORTAX(MAXSHR,ZVI~tMINSHR,ZVIN,J4tKDIRTtNWHL,NWHEELtLVMAX, 

1LVMIN ) 
c 
C CCMPUTE WHEEL POSITIONS 
c 

CO 170 Jl=l• NWHEEL 
LMMAX(J1)~LMMAX(J1)-200 

LMMIN(Jl)=L~MIN(Jl)-200 

LVMIN(Jl l=LVMIN(J1 )-200 
170 LVMAX(Jl)=LVMAX(Jl)-200 

AXI~P=l•IJ 
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l~{KOVRD~FOeVES) CALL IMPACTCl.AXIMP) 
~AX~CM=MAXMCM*FACTOR*AXIMP 

[F(KOVPGoEa.VES) CALL IMPACT(2.AXIMPl 
~~~MOM=MINMCM*FACTOR*AXIMP 

IF(KOVRDoEOoYES) CALL IMPACT{3.AXIMP) 
~AXSHR=MAXSHR*FACTOR*AXIMP 

~INSHP=MINSHR*FACTOQ*AXIMP 

IF(LLMAX(~PNT,JSPAN)~GE.MAXMCM) GO TO 342 
LLMAX(JPNTtJSPAN)=MAXMOM 
LODCON(JPNT,JSPAN,1)=2 

342 lF(LLMIN(JPNT,JSPAN)oLE.MINMO~) GO TO 344 
LL~IN{JPNT,JSPAN)=MlNMOM 

LODCON (JPNT,JSPAN,2)=2 
344 lF(LLVAX(JPNT,JSPAN)oGE.MAXSHR) GC TO 346 

LLVAX(JPNT,JSPAN):MAXSHR 
LCDC0N(JPNT,JSPAN,3)=2 

346 IF(LLVIN(JPNT,JSPAN)eLE•MlNSHR) GO TO 348 

LLVlN(JPNT,JSPAN)=MINSHR 
LOOCON(JPNT,JSPAN,4)=2 

34'3 CONTINUE 

{t/46/lf 

CA.LL OUTIL(2) 
c••**********************************************************•********** 
C**•*****LANE LOADING*********************~******************~•********• 
(*********************************************************************** 

c 

172 IFCLODKOD(1)oEOeO•ANOeLODKC0(2)eEC.O) GO TO 186 
Jl=NDI SC/2 
J2=J1*2 
IFCJ2eEOoNDISC) JSTRT=200 
IF(J2•LToNDISC) JSTRT:199 
JSTOP=NODSTP+2 

C SELECT MAXoAND MlNoEXTREMES OF INFLM(l) AND INFLV(I) 
c 

ZMAXl=O• 
ZMIN1=0• 
ZMIN2=0e 
ZVA X=Ce 
ZV IN=O,. 
J2="J 
DO 176 Jl=l,NEXTRM 
O=INFLM(LEXTRM(Jl)) 
IF{OeLEeZMAXl » GC TO 174 
ZMAX1=0 

174 IF(OeGE.ZMIN1) GO TO 176 
ZMINl=O 
J2=LEXTR~(Jl) 

176 CONTINUE 
I~(J2eEO.O) GO TO 180 
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c 
c 
c 
c 

STORE=INFLM(J2) 
INFLM( J2) =1 r:OO~"'e 
D~ 178 Jl=1tNEXTRM 
O=INFLM(LEXTRM{Jl)) 
IF(OeG~~z~IN2) GO TO 178 
ZMIN2=Q 

17~ CONTINUE 
INFL '-1( J2 )=STORE 

ten DO 1q3 Jl=l,NEXTRV 
J2=LF.XTPV(J1) 
C=INFLV(J2) 
IF(QeL~eZVAX) GO TO 182 
ZVAX=Q 

182 IF(OeGEeZVIN) GO TO te5 
ZVIN=Q 

185 !F(J2eNEe~DISC) GO TO 183 
O-=INFLV(J2)-1e 
!F(OeGEeZVIN) GO TO 183 
ZVIN=Q 

183 CONTINUE 

~UMERICAL INTEGRATION CF POSITIVE AND NEGATIVE AREAS UNDER 
INFL~(l) AND INFLVCI) CURVES 

MA XMOM=O• 

"'-I NMOM=·) • 
SVAX=O • 
S VIN=O• 
CO 184 J1=JSTRT,JSTOP,2 
A~=INFLM(Jl)+INFLM{J1+2) 

AV=INFLV(Jl)+INFLV(J1+2) 
IF(AMeLTeOe) MINMCM=MINMOM+AM 
!F(AM.GT•C•) MAXMGM=MAXMQM+AM 
IFCAV.LT.Oe) SVIN=SVIN+AV 
IFCAV•GT.Oe) SVAX=SVAX+AV 

194 CONTINUE 
AV=INFLV(NDISC)+INFLV(NDISC-1) 
IF(AVeGTeO•) SVAX=SVAX-AV 
IF(AVeGTeCe) SVIN=SVIN-AV 
SVIN=SVIN-1e 
AREAM=MAXMGM+MlNMCM 
APEAV=SVAX+SVIN 
lF(JPNT.EOel•AND.JSPANeEOel) AREAV=AREAV+l•O 
CALL IMPACT(1,~1MP) 

~AXMOM=MAXMOM*SCLLNE*RIMP+ZMAXl*SCLCOM*RIMP 

CALL IMPACT(2,RIMP) 
MINMOM=MtNMCM*SCLLNE*RIMP+(ZMIN1+ZMIN2t*SCLCCM*RIMP 
CALL IMPACT(3,RIMP) 

26 
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• 

~~XSHP=SVAX*SCLLNE*RIMP+ZVAX*SCLCOV*RIMP 

MINSHR=SVIN*SCLLNE*RIMP+ZVIN*SCLCOV*RIMP 
l~(LLMAX( JFNT.JSPAN)eGEeMAXMCM) GC TQ 350 
LL~AX(JPNT.JSPAN)=MAXMOM 

LQDCCN(JPNT.JSFAN.1)=3 
lF(LLMIN(JPNT,JSPAN)eLEeMINMC~) GC TO 352 
LL~IN(JPNT.JSPAN)=MINMCM 

LODCON (JFNT.JSFAN.2)=3 
3~2 IF(LLVAX(JFNTtJSPAN)eGEeMAXSHR) GO TO 354 

LLVAX(JPNT.JSPAN)=MAXSHP 
LOnCON(JPNT.JSPAN,3):3 

154 I~(LLVINCJPNT.JSPAN)eLEeMINSHR) GO TO 356 
LLVIN(JPNT,JSPAN)=MINSHR 
LODCON(JONT 9 JSPAN,4):3 

156 CrNTYNUE 
CtLL OUTlL(3) 

c 
C*****************•******************************************~*********~ 
C********UNlFORMLY DISTPIBUTED LIVE LOAD*********************•***~•***** 
C******•****************************~***********************•*********** 
c 

1P6 JF(LrDKOD(4)eEOe0) GO TO 192 
· • I~(LODKCD(l)er.OeleOR.LODKOD(2)eFOel) GO TO 190 

AR~AM=Oe 

APFAV=0e 
Jl=NDISC/2 
J2=Jl*2 
IF(J2eEOeNDISC) JSTRT=20G 
IF(J2eLTeNDISC) JSTRT=t99 
JSTOP=NOOSTP+2 
DO 188 J1=JSTRT.JSTOP,2 
AR~AM=AREAM+INFL~(J1}+INFLM(J1+2) 

188 AP~AV=AREAV+INFLV(Jl)+INFLV(J1+2) 

AREAV=APEAV-1•0 
IF(JPNTeEOeleANDeJSPANeEOel) AREAV=APEAV+leO 

tg~ MAXMOM=AREAM*UNIFLL 
MAXSHR=AREAV*UNIFLL 
LL~IN(JPNTtJSPAN)=LLMl~(JPNT,JSPAN)+MAXMOM 

LLMAX(JPNT,JSPAN)=LLMAX(JFNT,JSPAN)+MAXMOM 
LLVAX(JPNT 9 JSPAN)=LLVAX(JpNT,JSPAN)+MAXSHR 
LLVIN(JP~T,JSPAN)=LLVl~(JPNT,JSPA~ )+MAXSHR 
lF(LODKOD(l,.EO.l.OReLOCK00(2).EOel•DR•LODKOD(3)eEOe1) GO TO 197 
L0DC0N(JPNT.JSPAN,1)=4 
LO~CnN(JPNT,JSPA~t2l=4 

LO)CCN(JPNT.JSPAN,3)=4 
LOOCnN(JPNT.JSPAN,4)=4 

197 CONTINUE 
CALL 0UT1L(4' 
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1c;2 CONTINUE 
c 
c 
c•••••••••************************************************************** 
C********CONCENTRATED LOADS ON CONTINUOUS SPAN*************•*•********* 
c•*******•********************************~•••••••••••••••~~•••••••••••• 

c 
c 
c 

IF(LODK00(5)ef0e0) GO TO 900 
CO 193 KCL=ltNCCuNT 
~OD=POSCMP(KCL) 

OL~~M(J~NT,JSPA~)=INFL~(NOD)*FCOMP (KCL)+OLMO~(JPNT 1 JSPAN) 
193 DLSHR(JPNT,JSPAN):INFLV(NOD)*FCOMP(KCL)+OLSHR(JPNT,JSPAN) 

c••********************************************************************* 
C******** BEAM AND SLAB WEIGHT ON CONTINUOUS BEAM ********************** 
C****w****************************************************************** 

c 

90C IF(LODKOD(7)eEOeO) GO TO 1001 
IF(LODKOD(l)eEOe1eO~eLODK00(2)eEOeleOReLOOKOD(4JeEOel) GO TO 920 
A~E.A.M=CY. 

ARFAV='1e 
J 1 =NDI SC /2 
J2=J1*2 
IF(J2.FOeNDISC) JST~T=200 

IF{J2.LT.NDISCJ JSTHT=199 
JSTOP=NODSTP+2 
~0 91C Jt=JSTRT,JSTOP,2 
AREAM=AREAM+INFLM(Jl)+INFLM(J1+2) 

91C AREAV=AREAV+INFLV(Jt)+INFLV(J1+2) 
AREAV=A~EAV-leO 

I~(JPNT.EOeleANDeJSPANeEOel) AREAV=AREAV+leO 
920 wUNI F=BMWT+ ( ( S*THK) *e15/ 12e) 

DL~OM(JPNT,JSPAN):OLMC~(JPNT,JSPAN)+AREAM*WUNIF 
DLSH~(JPNT,JSPAN)=DLSHR(JPNTtJSPAN)+AREAV*WUNIF 

H'O 1 CCNT I NUE 
Jl=N/2 
JP=Jl +1 
IF(KODEeEO.OeANDelEVENeEQeleAND•JSPANeEOeJleANOeJPNTeEOell)KODE=tO 
IF(K00EeEOe0eANDeiEVENeEOe0eANOeJSPANeEQ•JPeANOeJPNTeEQe6)KOOE=10 
CALL DUTIL (5) 
lF(KOUTPT.EOe~J CALL OUTKO(l) 

IF{KODEeEOelO)GO TO 369 
HDO CONTI N\.JE 

369 WRITE(6,379) 
379 FORMAT (1 Hl) 

KKT=2 
GO TO 2 
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IV G LFVEL 21 INFUT 

SUA~OUTI~E INPUT{KKT) 
I~TEGER POSCMP 

DATE = 75261 C0/46/lc 

~fAL*4 INFLM,yNFLV,LLMAX,LLMIN,LLVAX,MAXSHR,MAXMOM,MINMCM,MINSHR,L 
l.LLVIN 
CCMMON/8LK1/L(10)tSL(10},A(10tlO),REACT(10tl000),ALPHA(l0tlO),!NFL 

1M(140f),INFLV(l400)tLLMAX(11,10),LLMINC11tlO),LLVAX(l1tlO),LLVINC1 
21,1[),pWHEEL(15),QLMOM(11t10),CLSHR(llt10),FCCMP(100) 

CCMMON/8LK2/LMMINCl5)tLMMAXC15),LVMAX{15),NWHL{14),NODDSN(ll,lO),P 
1CSCMP(100),LOCK00(7),LEXTRM(30),LEXTRV(30ttLVMIN(15),LODCON(11t10t 
24) 

CCMMON/BLK3/MINMCM,MAXMCMtMAXS~R,MINSHR,SCLLNE,SCLCOMtSCLHH~,SCLCO 
tv,UNIFLL,BM~TtStTHK 

COMMON/BLK4/NWHEEL.N,~FNTS,JSPAN,JPNT,NEXTRM,NEXTRV,NCFCS,NCOUNT 
COMMON/8LK5/ITITLEC80),JT1TLE(80)wKTITLE(80),J8MOSG(2)tK4ASH0(2ttK 
lAXTR,KOUTFT,KCC~TtKOOE,KCVRO,FACTOR 

CIMENSION KASH0(6) 
INTEGER CLLOCA,SFANNO 
DIM~NSION CLC20},CLLOCA(20) 
CATA 1JK/4HY ltKASKip/4H ltKASH0(1)tKASH0(2)tKASH0(3),KASH0(4 

f),KASH0(5),KASH0(6)/4H H 1t4HH lt4H H 2,4HH 2,4HHS l
1

4HHS 2/ 
IFCKKTeEOe2)GO TC 101 
~EAD(5,10C)(!TITLECJ1)wJl=lt80) 

• 

READ(5,100)(JTITLE(Jll,J1=1,80) •-

c 

PEAD(5tl00)(KTITLE(Jl)tJ1=1t8C) 
1~0 FORMATC80A1) 
1C1 READ{5,104,EN0=1000)JBMOSG(l),JB~OSG(2),8MWTtSwFACTOR~THK,KAASHO(l 

$),KAASH0(2),UNlFLL,KAXTR,KCONT,KCCN,KOUTPT 
104 FORMAT(4XwA4,Alt3XtF5e3t3XtF5e2t3X,F3e1t2X,F5e2,2XwA4tAlw3XtF5•3,3 

$X,Al,6X,Alt6XtAlt6X,Il) 
~EAC(5,105)(L(Jl),J1=lt10),KOVRD 

105 FORMAT(5Xtl~CF3e0t3X),3XtA1) 
LCDK00(3)=0 
DO 99 Jl=l.tO 
DO 99 J2=1,11 
DLMOM(J2,J1)=0e 

99 DLSHR(J2,J1)=0• 
IF{FACTOReEOeOe) FACTOR=S/11•0 
IF(KAXTReNEeiJK) GO TO 36 
LODK00(3)=1 
RFA0(5t106}(PWHEEL(Jl),J1=1t15) 

106 FORMAT(4X,15(F3el,1X)) 
PEA0(5,108)(NWHL(Jl),JI=l~14) 

108 FORMAT(8X,14(13,1X)) 

C COMPUTF. ~UMBER OF AXLES IN AXLE TRAIN 
c 

NWHEEL=O 
DO 160 1=1,15 
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c 
c 
c 

c 
c 
c 
c 

IF(NWH~EL.NF.Ol GO TO 161 
IF(NWHL(I).EQ•C) ~WHEEL=l 

161 CONTINUF 
1 6 1 C C NT I NUE 

~t 

3g 

4' 

C~TERMINE NUMBER OF SPANS 

1\="1 

IJO 38 Jl=ltlO 
I F ( L ( J 1 ) • E () • f\ • ) G 0 T 0 40 
N=N+ 1 

COMPUTE SL(!) ~~RAY 

SUM=O• 
DO 42 Jl=!,N 
SUM= SUM+L ( J 1) 
SL( Jl) =SUM 

42 co~HINUE 
C ZERO LODCON MATRIX 

c 
c 
c 

D031 !=1,11 
f)G 31 J=t.l·:) 
')::l 31 K=1,4 

31 LODCON( I, J, K) :r. 

WPITE OUT INPUT 

'.\PITE(6,2C0) 
2C ') F 0 R~>l AT ( 1 H 1 , /I'/ ) 

* R I T f. ( 6 , 2 3 ( ) ( I T I T L E ( J 2 ) t J 2 =9 t 2 8 ) , ( I T IT L E ( J 2 ) , J 2 = 49 , 5 B ) , 
* ( 1 T I TL E ( J 2 ) , J 2 = 71 , 8 0 ) 

HIGHWAY NOe 1 olOA1t 

*'SUBMITTED 8Y 1 olOA1) 
w R I T E ( 6 , 2 3 2 ) ( J T I T LE ( ..J 2 ) , J 2 = 1 2 , 2 2 ) , { J T I T L E ( J 2 ) • J 2 = 2 6 ' 3 2 ) , 

~<JTITLE(J2},J2=37o55) 
2:::2 FC:RMAT(25X, 'CCNTF<CL NO• 1 .11A1t 'IPE 1 o7Alo 1 DATE'• 

*l9A1) 
~~ITE(6,234) (KTITLE(J2),J2=13o80) 

234 FORMAT(25Xo 1 DESCRIPTlON 1 olXo68Al) 
WRITE(6,203)J8MDSG(l),j8MDSG(2) 

203 FQRMAT(///o40X,•PROPERTIES OF BEAM DESIGNATED 1 o2XoA4,Al) 
IF(KC0NTeEOelJK) WR1TE(6,204) 

2i 4 ~oRM-T(//o25Xt 1 BEAM IS CONTINUOUS F~R SLAB AND BEAM WEIGHTS') 
lF(KCONT.~E.lJK) WPITE(6,206) 

-:>t 6 F(}R~AT(//t2C::.X,'EACH SPAN OF BEfM ACTS AS SIMPLE REAM 11\i CAF-'~YING S 

lLAR ANL REAM WEIGHTS') 
WPIT~(6,2C8lBMWTtSoTHK 

31 



IV \j L:"VFL 21 INPUT DATE = 75261 

c 

( 0/46/16 

2C8 ~:JGMAT(//,25Xo 1 8EAM WEIGHr =1 tF6.3,• (KIPS PER FOOT)•,/,25X,•BEAM 
15P~CING = 1 ,F6.2,• (FT)•,/t25X, 1 SLAA THICKNESS = 1 ,F5e2,• (IN)') 

't\RITE(6,21C) 
21 I FOGMAT(//t25X,•SPAN LE~GTHS (FT)•) 

WP!TEC6t212)(JleL(Jl),Jl=leN) 
212 ~ORMAT(25X, 'L( ', 12t' ):t t2XeF4e(i) 

Wf<!Tf:(te214) 
214 FCRMAT(//,40X,'LOADING CONDITICNS 1 ) 

WPITE(6,216)KAASHC(t),KAASH0(2~ 
216 ~OGMAT(25X,A4 1 A4) 

WRITf"(6,215) FACTOR 
215 FOG~ATC25Xe 1 THE LATERAL DISTRIBUTION FACTOR =•,F6.3) 

IF(UNIFLL.NEeC)WRITE(6,218)UNIFLL 
218 ~ORMAT(25Xt 1 UI\iiFCRM L•l• : 1 ,F6e3,• KIPS 'PER FT 1 ) 

lF(KAXTReNEeiJK) GO TO 219 
wRITE(6,220) (PWhEEL(I),I:t,15) 

221 FOPMATC25X,'AXLE TRAlN 1 t//,30X,•LGAD ON AXLE •,/,28Xtl5(F5el),//,J 
t~X.•POSITICN OF AXLE RELATIVE TO AXLE 1 (FT) 1 ,/) 

wGITE(6,221) (NWHL(I),I=1,14) 
221 FORMAT(33Xtl4(15)) 

C ESTABLISH NODE NUMBERS OF DESIGN POINTS 
c 

c 

c 

219 J4=1 
r')O 48 Jt=t,N 
IF(JleEOel) S1=-L(J1)/10. 
IF(JleGT.l) Sl=Sl(Jl-1)-L(Jl)/ll. 
DEL=L(Jl )/10• 
'J(l 48 J2=1.11 
Sl=Sl+DEL 
co 44 J3=J4,2(100 
S2=J:"LOAT ( J3) 
S2MS1=S2-S1 
IF(S2MS1eLT.Oe) GO TO 44 
J5=J3 
GO TO 46 

44 CONTINUE 
46 J4=J5 

1F(S2MS1eGT.Oe5) S2=S2-e99 
NODDSN{J2,J1)=200+INT(S2) 

48 CONTINUE 

L ODKOD ( 5) =0 
LODK00(6t=O 
I~CKCONeNE•IJK) GO TO 78 
!I;COUNT=l 

C ZERO STORAGE LOCATIONS 
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·-

c 

c 
c 

c 

Dn 63 I=l ,1 )•) 
F(:Jtv1P( I )=0. 

6 3 >= .lSC MP ( I ) =:) • 

57 ~EAU(5,112) SPANNC,(CL(J),J=l,20) 
IF(SPANNOeEOeG) GO TO 78 

kfhG(~,ll4) (CLLCCA(J),J=1,2Q) 
112 =OR~AT(lXol2,1Xo10F3elt5XtlOF3el) 
114 FORMAT(4Xol?I3,5X,10I3) 

C ::t:TFRMI NE NU~BER OF CONCENTRATEC FORCES APPL lED TO CC.NT INUOUS 
C AND NCN-CONTINUCUS BE~M 
c 

c 

1\LONCrl=r. 
I C: K I P=r:' 
1\LOC 0:'; 

DO 58 K-=lo2D 
tF(CLLDCA(K).EO.C,ANOeKeEO•l)NLDNCO=tOO 
lF(NLONCOeNEtO) GC TO 89 
lF(CLLDCA(K),FOeOeAND.K,LF.lO)NLCNCO=K-1 

~9 IF(CLLCCA(K).FOeU•AND•K•EOell) ISKIP=l 
IF(ISKIP.EQ,l) GO TO 58 
l~="(NLOCO.NEe0) GO TO 58 
IF(CLLOCA(K)eEOeOeANDeKeGTell) NLOCO=K-1 

::8 CrJNTINUF. 
IFCNLONCO,E0.100)NLONCC=O 
IF(NLONCGeFOeC) GO TO 87 
lF(KCONT,EOeiJK.ANOeNLCNCCeNEeC) WRITE(6,115) 
I~="CKCONTeEOeiJKoANDeNLCNCO,NEe0) STOP 

115 FORMAT(1Xt4C/), 1 *****CCNCENTRATED LOADS FOR A SIMPLE SUPPORTED SPA 
lN HAVE BEEN ENTERED'•/• 4Xo 1 WHEN THE BEAM IS CONTINUOUS****'•//olX 
2•'*****CHECK DL INPUT CARD COLS 4 THRU 34 *****') 

WP!TF(6,1l6) 
116 ~0PMAT(//t25Xo•CGNCFNTRATED LOADS ON NCN-CCNTINUOUS BEAMS') 

WRITF(6,117) SPANNO 
117 ~URMAT(/o2AXo 1 SPAN ~UNEER 

WRITEC6ollq) ( CL( ..J) ,..J=l ,t'J) 
• , I 2 ) 

1 1 R F UP '-1 AT ( // / t 3 ··: X , 1 LOA 0 1 • 5 X t 1 0 ( ~=" 4 • 1 t 2 X ) ) 

WF'TP (ftl19HCLLCCA(J) oJ=l,lO) 
119 coh~AT(/o?~X,•pnSITION FROM•,/,2tX,•LEFT SUPPORT•, 7Xo10(I4t2X),/, 

12~'Xo 1 0f SPAI'l (FT)•) 
L no K r;o c 6 ) = 1 

C COMPUT~ MCMENT ANO SHEARS DUE TO CONCENTRATED FORCES UN 
C NON-C~NTINUOUS BEAM 
c 
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~0 6A JP=l,NLONCO 
LOCA=CLLOCA{JP) 
DO 66 JCO~P=1911 
ISWIT=CJCOMP-l)*LCSFANNO)*el 
lFCISWITeEOeO) GO TO 21 
IF( ISwiTeEOel (SS:ANNO)) GO TO 23 
IF(LOCAeLE.-ISWIT) GO TO 20 
IF(LCCAeGT.ISWIT) GO TO 22 

2~ DLMJM(JCCMP.SFANNO)=CLCJP)*(LOCA/lSWIT)*{ClSWIT*CLCSPANNO)-ISWIT)) 
7./L ( SP~NNO)) 
DL~HR(JCC~P.SPA~NC)=CL(JP)$(LOCA/ISWIT)*(CJCO~P-1)*e1) 

GO ro 66 
22 ISLIDE=CLLOCA{JP)-ISWIT 

CLMOM(JCOMP.SPANNO)=CL(JP)*((L(SPA~NQ)-ISLIDE-ISWIT)/{L(SPA~N0)-15 
lWIT))*CCISWIT*(L(SPANNO)-ISWIT))/L(SPANNO)) 

DLSHR(JCOMP.SPANNO)=-CLCJP)*Cl-CISLIDE/(L(SPANNO)-ISWIT)))*Cl-((JC 
1 C lVI P- 1 ) * • t ) ) 

GO TO 66 
23 DLMOM(JCOMP.SFANNO)=CLCJP)*(LOCA/L(SPANNO)) 

nLSHR(JCC~P.SPANNO)=CL(JP)$(LOCA/L(SPANN0)) 

GO TO 66 
21 DLIVIOM(JCCMP.SPANNC)= CL(Jp)$(1-(LCCA/LCSPANNO))) 

QLSH~(JCO~P.SPANNC)= CL(JP)*(l-(LCCA/L(SPANNO))) 
€6 CONTINUE 

c 
C STOPE CONCENTRATED FORCES ON CO~TtNUOUS BE~M 
c 

c 

87 IF(ISKIPeEO.l) GO TO 61 
SUM=C 
SPANM=SPANN0-1 
lF(SPANIVIeEO.O) SUM=200 
IFCSPANM.GEel) SUM=SL(SPANM)+200 
DO 59 K=lt.NLOCO 
NODE=CLLOCA(K)+SUM 
POSCMP(NCOUNT)=NODE 
FCOMP{NCOUNTt=Cl(K)+FCCMP(NCOUNT) 

59 ~COUNT=NCOUNT+l 
NCOUNT =NCOUNT-1 
WRITE(6.120) 

12~ FORMAT(//t25X•'CCNCENTRATEO LOADS ON CONTINUOUS BEAMS') 
WRITE(6,117)5PANNO 
WRITE(6,118)(CL(J).J=11t20) 
~RITEC6.119)(CLLOCA(J),J=11t20) 
LODKOD { 5) =1 

61 GO TO 57 

C S~T UP LODKOO{I) A~~AV. 1=1,2 
c 
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c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 

c 

2! I l'l PL; T 

7'i I~(Kt?SHC(l l.EQ.,KASKIP) GO TO fO 

')(; 139 J6=1.4 

131 

14~ 

yc(KA~SHO(l t.,f'O.KASHO(Jt)} GO TO 8'' 

C':NTINUO.: 

DD 149 Jfl)=5o6 

IF(KAASHO(l).EO.KASHO(J6)) GO TO 88 
CnNTINUF 
G0 TO 65 

H TPUCK 

DATE = 7 t: 2 61 

A~ lF(KAASHG(ll.ECeKASHO(l)eOihKAASHC(1)•EO.,KASH0{2)) GO TO 82 

GCJ TO 86 

H-15 TPUCK 

82 LCOKOD(l )=1 
L 00 K UO ( 2 ) :,·, 

SCLHHS=?4e 
SCLLNF=.,48C 

SCLC OM=l 3e 5 

'3 C L C .J V = 1 9 • 5 
GO TO S.n 

es WPITF(6ol5)) 

Vi/46/lt 

15'.1 FCRMAT(1Xd3('(1H*h/tlXt28(1H*h 1 UNRFCOGNIZABLE AASHO TRUCK LCADIN 
1G-CI-•FCK INPUT CARD 4t COLSe 37 THJ;U 41•,280H*),/,1X,130(1H>!<)) 

STOP 

H-21 TRUCK 

8c LODKOD(l)-=1 

LODKOD { 2) =f' 

SCLHHS=32e 

SCLLNE =• 64·:, 

SCLCOM=16e 

SCLC OV=2 6e 

Gr:-i TU 9f; 

H'3 TRUCK 

R~ I r:- ( K A ASH 0 ( 1 ) • E Q • K ASH 0 ( 5) ) GO TO 90 
GU T'J 94 

HS-15 T;:;ucK 

Cj' ,, L OD K ·JD { 1 ) =1~ 

LOD!<00(2)=1 

SCLHHS=24.-
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IV G LEVEL ?1 INPUT 

c 

5 (' L L \1 C" -=,. 4 f' :1 

'::CLCOM=l3•5 
COCLCOV=!9.,5 
GO T!J 96 

C HS- 2t TPUCK 
c 

c 

<; 4 L Qr) !( ()[' ( 1 ) = ": 
L(lr)KQD ( 2) =1 

SCLHHS =3 2q 

SCLLNE=•t4::'. 
SCLCOM=l8• 
SCLCOV=26c 

96 SCLHHS=SCLHHS* FACTOR 
SCLLNE= SCLLNE*FACTOR 
SCLCOM= SCLCC~•FACTO~ 

SCLCOV= SCLCCV*FACTOP 
GO T'l U3 

6 <; LODKOD ( 1 ) =0 
LO'JKOD ( 2) ::( 

DATE = 75261 :)f.' /46/16 

C COMPUTF SHEAR AND MO~ENTS AT DESIGN POINTS DUE TO SLAB PLUS BEAM 
C WEIGHT IF BEAM IS NOT CONTINUOUS FOR DEAD LOAD 
c 

6P LCDI(Qf' ( t.:.) :c 
JF(ABS(UNI~LL)•GT •• 01099) LODKOD(A)=l 
IF(KCONT.EQ.IJK) GO TO 133 
~UNIF=8~WT+S•THK*e15/12• 

LODKOG ( 7) :J) 

00 98 Jl=l•N 
~L=WUNIF*L(J1)/2e 

Dll '::18 J2=1.11 
JS=J2-1 
XAq~=FLOAT(JS)*L(Jl)/lOe 

DL~OM(J2.Jl)=DLMOM(J2.Jl)+WUNIF*(XARM/2)*{L(J1)-XAPM) 

9P IJLSHR{J2•J1 )=DLSHI=<(J2.J1 )-RL+WUNIF*XI>.RM 
I=<E:TURI'l 

1~3 CONTINUE 
L ()f) K C1D { 7 ) = 1 
qFTURN 

1f; ( c'') S T']P 

EN f) 
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~G 
' . 

LEVFL 

c 
c 
c 

21 SO~TAX 

SUH~OUTINE SOPTAX 
1 LMAX,L~IN) 

REAL~4 MAXEFT,MlNEFT 
CI~ENSIO~ NWHL(14)~LMAX(l5),LMIN(l5) 

DATE = 75261 () <·, /4 6/ 1 t 

C cr~PAPF ~O~ENT AT CURRENT POINT TO PREVIOUS MAXe AND MIN. V-LUES 
c 

~~- lF(ZMAX.LE.MkXEFT) GO TO 110 
WAX•:-=T=ZMAX 
LMAX(] )::::Jl 
CO 1·:"!2 J2=2,JW 

112 LMAX(J2)=Jl+KDlRT*NWHL(J2-1) 
110 IF(ZMIN.GE.MINEFT) RETUPN 

W I "l:=' FT = l M t N 
L MHH 1) =J1 
o'J 112 J2=2.Jw 

112 LMIN(J2)=Jl+KDIRT*NWHL(J2-1) 
>:;ETURN 
~ND 
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IV '3 L '::.VEl ?1 SORTIL DATE:: = 75261 

SU9r~UTINE S~~TIL(ZIN~,ZMAX,JMAX,ZMI~,JMIN,KSTRT,KSTOP,JJ) 

DI~fNSIO~ ZI~F(1000) 

z r.~ r n = 1 '· ~.. .) c, 
l MAX=- 1 'I "'(.' ;: c 

DO 12 J2=KSTRT,KST0Po2 
Z =l I Nf ( J 2) 
IF(ZRLEeZ~AX) GO TO 10 
ZV..AX=Z 
j•AAX=J2 

~~ lF(Z.Gf~ZMIN) GC TO 12 
ZMIN=Z 
JMIN=J2 

1:?. CO~H I NUO:: 
I~(JJ.EQ.~) P~TURN 

IF(KST~T.LE.JJ.AND.KSTOPeGE.JJ) GO TO 14 
;;;ETIJRN 

14 Z=liNF(Jj)-1,0 
I~<l.GF.ZMIN) ~ETU~N 

ZMIN=Z 
JM! I'J:JJ 

Q~TURN 

>:1'10 
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IV r; L":=VFL 21 

SU~FOUTI~E SORTHS 
1. LMAX 9 L'-11N) 

SOF<THS 

QEAL*4 MAXEFT 9 Ml~FFT 

Cl~fNSION LMAX(l5).LM1~(15) 

DATE = 75261 C'/46/lt' 

C CCMPARE MCMENT AT CURRENT POINT FROM H-LOADING 0~ MAXe AND MIN. 
C ~UM~NT AT CUPPENT POINT FRCM HS-LOAOING TO PREVIOUS 
C ~AX.AND.MIN.VALUES 

c 
10~ IF(lMAX.LEeMAXFFT) GO TQ 110 

~AXL.FT=ZMAX 

LMA.X(l)=Jl 

LMAX(2)=J2 

LMAX(3)=J3MAX 
11~ !F(ZMIN.GE.MINEFT) RETURN 

MP~FFT=ZMI~ 

LM!N ( 1 )=Jl 

LMIN(2)=J2 
Ltv'lN(3)=J3MIN 
RETUQN 
E Nr) 
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OUTIL DATE = 75261 ::L• /46/16 

CU'3~0~TINE DUTIL (J1J 
R~~L«4 I~FLMoiNFLVoLLMAX,LLMI~,LLVAX,~AXSHRoMAXMOMoMI~~CM,~l~SHRtL 

1 , LL VI"' 
C C 'vi M n N / t.3 L I< 1 I L ( 1 .J ) · , S L ( 1 (: ) , A ( 1 C , 1 i'• ) , R!::. A C T ( 1 f) , 1 0 0 0 ) t A L P H A ( 1 . ) , 1 f ) , I NFL 

i."'' ( ! 'l'. ~ ) , If\! F LV ( 1 4 f· 0 ) , L L ~A X ( 11 , 1 (· ) , LL M I N ( 1 1 , 1 r' ) t LL VA X ( 11 tl 'J ) , L l V I N ( 1 

~-ttl ),PWHEEL(15),CL~OM(l1o1'.l),OLS~R(11,10),FCCMP{ll'C) 

COMMON/PLK~/L~MIN(15) 9 LMM-X(l~),LV~AXC15),NWHL(14},NODDSN(11o1C),P 
l r. S C \11 P ( F ( ) , L 0 0 K 0 D ( 7 ) , LEX T F< M { 3 v ) , L EXT R V ( "'3 0 ) , L V M 1 N { 1 5 ) , L C[' C Q N ( 1 1 , l 1J , 

24) 
CC~'v!G~/dLK 7 /~INMC~tMAXMCM,MAXSHR,MtNSHR,SCLL~E.SCLCOM,SCLHH5,SCLCO 

i. V t\.IN IFLL, RMWT, S, THK 
CCMMQN/RLKA/N~HFEL,NoN~NTStJSPA~oJPNT,~FXTRMoNEXTQV,NCFCS,NCC~NT 

C C "'1 \1! l N / F l K 5 / I T I T l f' ( 3 (• ) , J T I T LE ( 6 .., ) • K T I T L f' ( 8 (1 ) , J B M D S G ( 2 ) , K A A S WJ { 2 ) , K 

l.O.xTr.; ,KOUTFT,KCC:NT,K\lDE 
LIWcNSICJN ZIP{c::) 
C~T~ ZIP(ll/AH H /,ZIP(2)/4H HS /,ZIP(3)/4HAXTR/tZIP{4)/4hLA~E/ 

1 , ZlP(5)/4HUNIF/ 
!~(KUUTPT.~OwCJ RETUR~ 

IF{~t.NE.~) GG TO 2) 

I~(KOUTPT.EO~?) GC TO 16n 
I~"' ( J PNT • f o. t • ORe JP NT • E Oe 3e ORe JPNT eEQe 5 • ORe JPNT • E Oe 7 • ORe JPNT • Ea. 9e 0 

tR.JP~T.~0.11) WRITE(6tl61) 
lcl i=:['f<...,AT(!Hl) 

lt( cnNTINU[ 
JJ=Jr>NT-1 
~PtTE (6,10) JSFAN,JJ 
WRlTE(b,ll) 

1' FQR~AT(/////,1X,54(1H*)•'DES1GN FOINT 1 ,1Xtl2t 1 •'•I2,5€(1H*Jl 
11 ;::-"RMAT(lX•'*' ,3x,•••,7X,•*• ,• JVAGNITUDE *'•15X,89(1H*)) 

wf<ITF(6,\2) 
12 FOqMAT(lXo 1 '1< 1 t'3Xo'*'•7X,•*'•' {KIF-FEET) *'•15X•'*WHEEL POSTION CD 

!IST~NCE FPOM L~FT ~ND CF 8RIDGE} 1 ,19(1H*)} 
WPITC{6,13) 

1 1 F ::)0\1AT ( 1 X, • LOAC* FORCE * OP 1 t 5)(, 105( lH•)) 
wr::fTF{6,14) 

).4 FOP"'1AT ( 1 X, t TYPE* TYPE 
WPITt:(6,15) 

15 FCR...,AT(lX.131(1H•)) 
'<~TURN 

* (KIPS) 

2 ~ G 0 T 0 ( 1 (' 0, 2C t•, 3( 0, 4C' 0 • 50( ) , Jt 
10 IF (LODKOD(l)eEOe0) GO TO 150 

~RIT.C::(c,J2<H 

*. ) 

W PI T t: ( 6 t 1 21 ) l I P ( 1 ) , MAX MC M t ( L MM A X ( J 2 ) , J 2= 1 , 2 ) 
WPITE{6,12?)ZIP{l),Ml~~OM,( L~~~~(J2),J2:1,2) 

WoiTE(~o123)ZIP{l),MAXSHR,( LVMAX(J2),J2=1,2) 
WRITF(6,124)ZIP(1),MJ~SH~,( LVMIN(J2),J2=1 9 2) 

12" FORMAT(?6X, 1 *WHL l*WHL 2* 1 ) 

121 F:J::(MAT(lX,A4•'*~AXeMOM* 1 olPEl~e5•'*'o2CI5, 1 *')) 
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IV G Lf:VFL 21 OUTIL DATE = 75261 

122 r=QPMAT (1 X,A4, '*MINeMOM*' ,1PE1Ze5t '*' t 2( 15, '*')) 

\ 2 "'3 = 0 t:< MAT ( 1 X , A 4 , ' * M A X e SH R * 1 
, 1 PE 1 2 • 5 , ' *' t 2 ( I 5 • 1 * 1 

} ) 

124 CQP.MAT(lXtA4, 1 *MlNeSHR*'•lPE12e5t 1 *'• 2(15,'*')) 
t:;ETURN 

!5.\ Wh.ITE(6,125) 
WR!TEChtl26)ZIP(2),MAXMOM,( L~MAX(J2),J2=1,3) 
WPITE(6o127)ZlP(2) 1 MlN~OMt( L~Ml~(J2),J2=1,3) 
~RITF(6,t28)ZJP(2),MAXSHR,( LVMAX(J2),J2:1,3) 
WPITF{6,129)ZlP(2),MINSHR,( LVMIN{J2).J2=1.3) 

125 F0RMAT{26Xo 1 *WHL 1*WHL 2*WHL 3* 1
) 

126 FORMAT(lX,A4, 1 *t-\AXeMOM*'•lPF12e5,'*'•3(15t 1 *' )) 
127 FORMAT(1X,A4t 1 *~INeMOM*'•lPE12e5t'*'• 3{15•'* 1

)) 

1 2 8 c= 0 p MAT ( 1 X • A 4 ' I • MAX. SH R * •• 1 PE 1 2. 5 ' • *. • 3 ( I 5 ' I * • ) ) 
l2G FOPMAT(1XtA4, 1 *MlNeSHR*'•lPE12e5t'*'• 3(15• 1 *')) 

!=;C:TUP.N 
2>~ v.PITfU'-ol30) 

WPITE(6tl31)ZJP(3),MAXMOM,( L~MAX(J2),J2=t,NWHE~L) 
v.RITE(6,132)ZIP(3),MIN~OM,( L~MIN(J2),J2=t,NWHEEL) 

WPITf(6t133)ZIP(3),MAXSHR,( LVMAX(J2),J2=1,NWHEFL) 
WRIT~C6tl!4)ZIP(3),MINSHR,( LVMIN(J2),J2=1tNWHEEL) 

cc /46/16 

13~ FORMAT(26X, 1 *WHL l*WHL 2*WHL 3*WHL 4*WHL 5*WHL 6*WHL 7*WHL E*WHL 9 

1*WHL1(*WHL11*WHL12*WHL13*WHL14*WHL15* 1 ) 

1 3 1 F !J P. MAT ( 1 X • A4 , ' * ~A X • MO ~ * t , 1 PE 1 2 • 5 t 
1 * 1 

, 1 5 ( I 5, 1 * 1 
) ) 

132 FORII.1AT(1 X,A4,'*MIN.MO~*' tlPF12t5•'*' ,15( 15,•••)) 
133 CQP.MAT(lX,A4,'*MAXeS~~*'•lPE12•5•'*'•1~(I5t 1 *')) 
1 3 4 I= 0 R MAT ( 1 X , A 4 , 1 * M IN • SH R * 1 , 1 PE 1 2 e 5 , 1 * 1 

t 15 ( I 5 , 1 * 1 
) ) 

~!:'"TURN 

3:'·: WRITE(6t3C1 )Z1P(4),MAX~CM 
WRITE(6t3n2)ZIP(4},Ml~~GM 

WRITE(6,3(3)ZIP(4),MAXSHR 
w~ITE(6,3C4)ZIP(4),MlNSHR 

~~1 FGRMAT{1X,A4•'*~AXaM0~*'•1PE12e5•'*' 

1· 2. t=ORIAAT(lXtA4, '*MINtMOM*' ,1PE12•5• '*' 
303 ~="ORMAT(lX,A4, 1 *MAXeSH~*'•1PE12e5t 1 * 1 

1'4 .=oRMAT(1XtA4,'*MINeSH~*' ,1PE12e5,'*' 
RFTUf'N 

4li'1 WRITE(n,4tl )ZIP(5),MAXMCM 
WRITE(6,4(2)ZTP(S),MAXSH~ 

4'1 FORMAT(tX.A4t'*MCtJENT *'•1PE12•5•'*' 
*' , 1 PE 1 2 o 5 , ' * 1 

P~'""TURN 

5,. WPITE.(6,5f 1 )DLMCM{JPNToJSPAN) 
~~~ CQRMAT(2X.•DL * ~CMENT*'•1PF12•5·'*' 

WPITE(6,502)DLSHR{JPNT,JSPAN) 
~~2 F~PMAT(2X,•DL *SHEAR *'•1PF12t5•'*' 

IF(KOUTPTeFO.l) GO TO 699 
WPIT':"( f' ,f){;(') 

6r~ FORMAT(40X,•INFLUENCE LINE VALUES') 
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IV G L>:V::OL 21 DUTIL 

vdHTE(o.620) 
f 2- I= 0 Rt-' AT ( // ) 

JJ=JPNT-1 
wPIT~(6t640) JSPAN,Jj 

64:·, FO~M~T(4fX,'DESIGN DO!NT 1 ,12t 1 e 1 tl2) 
0'1 PIT E ( 6, 6 2{. ) 
WPIT£:(6,621) 

DA.TE - 75261 ( (1/46/16 

621 FCP~AT(1GXt 1 DISTANCE F~OM LEFT 1 t10Xe 1 SHEAR',15X,'MOMENT',/,1~~.• E 
lND LJF BFdDGE (FT)I 1 9X 1

1 (KlPS)',14X, 1 (KlP-FT)t,//) 
H<ITE(6ot23) INFLV(200),!NFLM(2'J(l) 

6 2 3 I= 0 R VI A T ( 2 r, X , ' '·. ( S UP P 0 ~ T ) 1 , 1 P E 1 4 • 7 , 1 1 X , 1 PE 1 4 • 7 ) 
;)n 1':-22 J=1,N 
JMl=J-1 
LwPIT2=SL(J)+20C 
tF(JMlef0e0) GO TO 628 
LWRIT1=1+SL{J~1)+200 

G'J TO 625 

629 LWPI Tl =2f'l 

f25 DO 622 I=LWPITltL~RIT2 
IF(I.EO.LWRIT2) GO TO c24 

GO TLJ t29 

624 tw=I-2rf· 
WPITF(f•626)!Wt lNFLV(l),!NFLM(l) 

GO TO 622 
629 IW=I-2C.·:~, 

wPITEC6t627)1W~lNFLVCI),INFLM{l) 

622 CONTINUE 
526 I=OP~AT(l8Xol3t 1 CSLPPORT)•,1PE14e7,11X,1FE14e7) 

627 F'JRVIAT(l8X,13,9X,1PE14•7•11X,1PE14e7) 
6~9 IF(KODEeEO~lC) WP.ITE{6,630) 
631 FOPMtT(//t3~X, 1 BRIDGE IS SYMMETRICAL ABOUT THIS POINT') 

~ETURN 

END 
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IV G LEVEL ?1 DATE :: 75261 OC/46/lo 

SUdRGUTTNE DUTKO (Jl) 

c 
C THIS SURPOUTINE IS FO~ WRITING OUT THE 0 OUTPUT LEVEL 

c 
R~AL*4 INFLMtiNFLV 1 LLMAXwLLMI~tLLVAX,MAXSHR,MAXMCM,MINMCM,MINSHR,L 

t,LLVTN 
COMMCN/BL~l/L(10),5L(10),A(10t10),REACT{l0tlOCO),ALPHA(l0t1C}olNFL 

1 ,_., ( 14C' :'. ) , I NFL V { 14~ 0 ) , L l. M.A X { 11 , 1!'1 ) , LLM IN ( 11 tl 0) • LL VA X ( 11 t1 :) ) t LL VI N ( 1 

21 tl r ) , PWHE' ~ L ( 1 5) , DL MOM ( 1 1 , 10 ) • OL S HR ( 11 • 1 11 ) • FCC MP ( 1 'i(! ) 

COMMON/bLK2/LMMlN(15},LMMAX(15},LVMAX(15),NWHL(14),NOCCSN(llolO),P 
lOSCMP(lJ(.),LOrKOD(7J,LEXTRM(30),LEXTRV(30),LVMINC15),LCDCON(llt10o 
,24) 
CCMMON/8LK3/Mit-..MCNoMAXMCM,M.AXS~R,M!NSHR,SCLLNE,SCLCCM,SCLHHS,SCLCO 

lVoUNlFLLtRMWT,S,THK 
CCMM0N/BLK4/NW~EFLoNtN~NTS,JSPAN,JPNT•NEXTRMtNEXTRVtNCFCS,NCCUNT 
C0MMON/BLK~/ITITLE(80),JTlTLE(80),KTITLE(gO),JBMDSG{2),KAASH0(2),K 

lAXTKoKOUTPToKCONT,KODE 
l<EAL MOMT, MC MTM 
INTfGER TRUCK,AXLEeLNIF,ZERO 

30 IFCJlaNEeO) GO TO 31 
WRITE(6t7(:6) 

7tf:, F'JRMAT(lHl) 
·• WRITE(fio700) 

7r'' FORMAT(49Xt'SUr.'MARY OF CALCULATIONS',//) 
Y.Pl..-E(6t7tl) 
~QITE{6,7C5l 

!ARITE(E- 1 7C2) 
woiTE<6.7v3> 
WRITE(6,7v4) 
VIRITE(6,7C5) 

7f''5 F\1RMAT(/) 
7'•1 FORMAT(' * *LIVE LOAD EFFECTS (WITH IMPACT) *"' 

• DEAD L:J.AC' EFFECTS ** TOTAL F.FFECTS 
702 FORMAT(' DESIGN* MAXIMUM * ~INIMUM * MAXIMUM 

$ * ** MAX(+) * MAX(-) ** 
7~3 =oRMAT(' POINT *MOMENT * MC~ENT * SHEAR 

$ MOMENT * SHEAR ** MOMFNT * MOMENT ** 
7C4 F0~'14AT{• • "'(KlP-FT) * (KIP-FT) * (KIPS) 

$ (KIP-FT) * (KIPS) ** (KIP-FT) * {KIP-FT} ** 
RETURN 

31 C.JNT I NUE 

"'.' ) 

* MINIMUM 

* S~Et.P •• 
SHEAR ** •) 

* {KIPS) ** 
(KIPS) **') 

CAT' TRUCK/1HT/oAXLE/lH~/,LANE/1HL/oUNIF/1HU/,ZER0/1H / 
C DETeRMINE CCNT~OLLING LOAD TYPE 

IF(LODCON(JFNT,JSPANolleEOeO) I~D!l=ZERO 

IF(LCDCO~(JPNT,JSPAN,2)eEOe0) IND12=ZERO 
I~(LODC'1N(JPNT,JSPANo3,eEOeJ) IND!3=ZERO 
I~(LODCONCJFNT,JSPANo4leEOe~) INCI4=ZERO 
l>(LODCON(JFNToJSPANol )eEOel) INOil=TRUCK 
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-~ 1 DUTKO DATE = 75261 

Jf"(LODC':JN(JI'NT,JSPAN,l ).EO.?.) INOil=AXLf: 
Ir(LlJI>C:JI\I(J~NT,JSPANel )eEOe3) lNDil=LANE 
I r ( LODC~1N ( JPNT, JSPAI\l, 1 )e E:Oe 4) I "JD I 1 =UN! F 
IF<LODCD~(JFNT,JSPAN,2)•E0e1) 1NCI2=TRUCK 
!F(LODCON(JPNT,JSPAN,2).E0e2) INDI2:AXLE 
IF ( LODCO N ( J PNT, JSPAN, 2 )e E Oe 3) I ND I 2=LANE. 
J~(LO~CC~(JPNT,JSPAN,2)eEOo4) 1NDI2=UNIF 
IFCL0CC~~(JPNT,JSPAN,3).E0el) INDI3=TRUCK 
J~(LO~CO~(JFNT,JSPAN,3)eEOe2) IND13=AXLE 
JF(LnDCO~(JPNT,JSFAN,3)eEOe3) INDl3=LANE 
JF(LCDCGN(JPNT,JSPAN,3)eE0•4) INDI3=UNIF 
lF(LODCCN(JPNT,JSPAN,4)eEOel) 1NDI4=TRUCK 
!F(LCDCO~(JPNT,JSPAN,4)eEOe2) IND14=AXLE 
IF(LODCON{JPNT,JSPAN,4)eEOe3) 1NDI4=LANE 
lF(LODCO~(JPNTtJSPANt4)eEOe4) INDI4=UNIF 
WCMT~=LLMI~(JPNT,JSPAN)+DL~O~(JP~T,JSPAN} 

UQ~T=LLMAX(JPNT,JSPAN)+DLMOM(JPNT.JSPAN) 

SH~APT=A~S(LLVAX(JFNT,JSPAN)+DLSH~(JPNT,JSPAN}) 

SH'-AT=A6S(LLV1N(JPNT,JSPAN)+DLSH~(JPNT,JSPAN)) 

SHEART=A~AXl(SHEART,SHEAT) 

JJ=JPNT-1 
lF(LLMAX(JPNT,JSPAN)eECe-1000G) LLMAX(JFNT,~SPAN)=t 

!F(LLMIN(JPNT,JSPAN).EOolOOQO) LLMIN(JPNT,JSPAN):O 
1'-(LLVAX(JDNToJSPAN}.EQe-10000) LLVAX{JPNT,JSPANJ=G 
IF(LLVIN(JPNT,JSPAN)eEOe1G000) LLVIN(JPNT.JSPAN)=1 
IF(JP~TeECel) WRlTE(6olOC0) 

\(l, roqMAT(/) 

'·· 'j /4 f)/ l 6 

WR1Tt:(6,32)JSPAN,JJ oLL~AX(JPNT,JSPAN),INDlloLLMIN(JPNT,JSPA~),IN 

1DI?oLLVAX(JPNT,JSPAN),lNDI3tLLVIN(JPNT,JSPAN},INDI4,DLMOM(JPNT,JSP 
2ANJ,DLSHR(JPNToJSFAN),MOMT,~CMTM,SHEART 

3 2 ~::no '14 AT ( 2 X , 1 2 , • • ' • I 3 o 1 * 1 , 4 ( 1 PE 1 0 o ~ t A 1 t • * • ) • ' * ' , 2 ( 1 PE 1 0 • 3 o 1 X t ' * 1 
) , 

1 * 
$ ' • 1 p E 1 (' "' 3 • 1 X • I * •• 1 PE 1 0 • 3 • 1 X • I * * ' • 1 PE 1 (') • 3 ' 1 X •• * * • ) 

I F ( K 0 DE • E Q,. 1 r.'! ) w R I TE ( 6 • 7 2 0 ) 
72') FG>:<:v1AT(//t3t>Xo 1 BRIDGE IS SYMMETRICAL ABOUT THIS POINT'} 

::([TURN 
EN'J 
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!V G L<="VEL 

. , 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
<: 

24 

?~ -' REAC TN CATE = 75261 (\r' /46/l f 

SUA~OUTINE ~EACTN 

qFAL*4 lNFL~.lNFLV 9 LLMAX 9 LLMI~tLLVAX,MAXSHRtMAXMOM.MINMCM,WINSHR,L 

loLLVIN 
C C (1.1 M 0 N I E.-1 L K l/ L ( 1 r·· ) , SL ( 1 J ) , A ( 1 0 , 1 ::J ) , REACT ( 1 (; , U/ 0 C ) , ALPHA ( 1 !) • 1 (\ ) • I NFL 

1 (1.1 ( 1 4 I ' (' ) , I N F L V ( 1 4 D (; ) , L L M A X ( 1 1 , 1 0 ) , L L M ! N ( 1 1 , 1 C ) , L L VA X ( 1 1 t 1 ,') ) , L L V I N ( 1 
;: 1 , 1 '- ) , P W H Ft. L ( 1 5 ) , D L "'0 ~ ( 1 1 , 10 ) , DL. S 1- R ( 1 1 , 1 !) ) , F C C M P ( 1 0 0 ) 
CC~~ON/BLK2/LMM!N(15),LMMAX(l5)oLVMAX(l5)tNWHL(14)oNODDSNCllo10),P 
105C~P(1~0),LODKOD(7),LEXTRM(30).LEXTPV(30),LVMINC15),LODCON(llolC, 

24) 
CCM~ON/bLK~/MINMCM,MAX~CMoMAXSHR,MlNSHP,SCLLNE,SCLCOMo5CLHHSoSCLCO 

lVoUNIFLLoRMWT,S,THK 
CCMMON/cLK4/NWHEEL,NoNPNTS,JSPAN,JPNT,NEXTRM,NEXTRV,NCFCS,NCCuNT 

THIS SUP.ROUTINE COMPUTES INFLUENCE LINE ORDINATES FQ~ 
REACTION FORCES 

~"'11 =N-1 

COMPUTE ALPHA COEFFICIENTS 

DO ?4 K=lol" 
IJO 24 J=l,N 
SLKMt=Oe 
SLJMl=~i .. 
I~(K.GTell SLKMl:SL(K-1) 
I~CJ.GTel) SLJMt=SL(J-1) 
ALPHA(K,J)=(SL(N)**3-SLKM1*•3)/3e-(SLJM1+SLKM1)*(5L(N)**2-SLKM1**2 

~)/2~+SLJM1*SLKMl*(SL(N)-SLKMl)+L(N)*(SL(N)-SLJMl)*(SL(N)-SLK~1) 

COMPUTE CO~FFICIENT MATRIX A 

DO 2.6 K=l,NMl 
SLK~l =0., 
lF(KeGT.t) SLKMl=SL<K-1) 
IJO 26 J=l,K 
C:LJMl=O., 

' IF(JeGT•l) SLJMl=SL(J-1) 
A{K,J)=(SL(N)-SLK~l)*CSL(N)-SLJMl)*ALPHA(N,N)/LCN)**2-(SL{N)

*SLK~l}*ALPHA(N,J)/L(N)-(5L(N)-SLJMl)*ALPHA(N,K)/L(N) 

A(K,J)=A(KoJ)+ALPHA(K,J) 
A ( J, K ) =A ( I< , J ) 

FC~M RIGHT HAND SIDE VECTOR~ 

NPNT S=C 
7 =1" 
on 4( J=t,2r-,~c-!: 

I''I=NTS=NPNTS+l 
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IV r, lt-'VFL c:t 

•Jr. ?2 K=t,t·,l\.11 
<;LK'·11='•• 

REACTN 

lF(K.GTel) SLKML=SL(K.-1) 
I> ( Zc L'-• SLKMl) T=SLKM 1 
l~{lt~GT.SLKM1) T=Z 
IF(Z.LE&SL(NM1)) O=SL(~Ml) 

JF(Z.GT.SL(NM1 )) O=L 

DATE = 75261 

32 ~FACT(KoJ)=(SL(N)**3-T**3)/3e-(Z+SLKMl)*(SL(N)**2-T**2)/2e+ 

:::S/46/lf. 

~ Z•SLKM1*(SL(N)-T)-(SL(N)-Z)*(ALP~A{N,K)-(5L(N)-~LKM1)*ALPHt(N,N) 
* /L (!'I ) ) /L ( N l- ( SL ( N )- SL KI'Jl ) * ( ( SL { N) * *3- 0* * 3) /3• - ( l +SL ( N Ml ) ) * ( SL ( N) "* 
* 2-0**2 )/2e+Z*SL(NM1 )*(SL(N)-Q) )/L(N) 

Z=Z+te 
JF(ZeGTcSL(N)) GO TO 42 

4~' CCNTII'JU"" 
.4?. CCNTINUF 

CALL MATINV(A,NI'Jt,REACT,NPNTS,DFT) 
z = ·;,. 
on i5 J=l,NPNTS 
SUMl =0, 
SU'v1='')• 

~rl 52 K=l,NM1 
SLK.Mt=G,. 
IF(KeGT.,l) SLKMl=SL(K-1) 

~2 SUM:SUM+REACT(K,J)*(SL(N)-SLKMl) 
RfACT(N,J)=(SL(N)-Z-SUMt/L(N) 

!:::'5 l=l+l. 
P:::TURN 
":N~ 
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IV G L'::VFL 21 MA TI NV DATE = 75261 ( )/46/l (; 

. , 

SUB~OUTINE MATINV(A,N,B,M,DETFRM) 

D I '-.1t: NS I 0 N I P 1 V 0 T ( 1 0 ) , A ( 1 () , 1 ') ) , B ( 1 0 , 1 f 0 0 ) t I ND F X ( 1 C , 2 ) t P I V 0 T ( 1 ') ) 

=.OVIVALENCE(IROW,JROW),{ICOLU~,JCCLUM),(AMAX,T,SWAP) 

CETf- RM=l • fl 

D'J 2(} J=ltN 
2r IP!VOT(J} :' 

DfJ 55'.) I=l,N 
AMAX=( vL 

DO 105 J=t,N 
IF (lPIVOT(J) -1) 60tlfl5,60 

t:'' OIJ J t;r_; K=l tl' 
lF(!PlVOT(K)-1) ~O,lfQ,74~ 

8i.. !F( ABS(AMAX)- AES(A.(J,K))) 85,85.10G 

e'=i r~::•Jw=J 

ICDLVM = K 
A MAX =A ( J, K) 

1·> C DNT I 1--!UF 
lf\5 CCNTINU:-~ 

IPIVOT(ICCLUM)=IFIVOT(ICOLUM)+l 
IF(lROw-ICOLUM) 14C,26C,140 

14• DETERM=-DETERM 
on zao L=l,N 
SWo6P=A<IROW,L) 
A(TPOW,L)=A{lC LU~tLl 

2•H} A ( IC I)LUM. L) =SWAP 
JF('-.11 26ft260t21f 

2 1 r D 0 2: 5\.) L = 1 • M 
SWAP=b(lROW,L) 
8(1POw,L)=8ClCOLUM,L) 

'2 51, 8 ( I C 0 LU M , L ) =SWAP 

2E·• lNDfX(To1l=IROW 

INDEX( I, 2 >=ICOLUM 
PJVOT(!)=ACICOLU~tlCOLUM) 

Dt'TLRM=DE TEPM*Pl VOT(l) 

3
..,,., 
- ' 

IF(PIVOTCI)) 33~,720, 

A(ICOLUM,ICCLUM):l.~ 

f"'l .350 L=l,N 

330 

3=(' A(lCOLUM,L)=A< ICCLU"•1.L)/PIVOT( Il 

IF(M) J8(,3e0,360 
3 t<• D n J 7 o L = 1 • M 
"37, g ( ICOLUM ,L) =B (I COLUM, L )/PIVOT (I) 

18~ DO ~5n Ll=loN 
!F(Ll-ICOLUM) 4\..(:,551';, 400 

40n T=ACL!,ICOLUM) 
A{LloiCOLUM)=C•;) 

:' Ci 4 50 L = 1 , N 
45 1 J\(LloLl=A{LloLl-A(ICOLUM,L)*T 

IF(M) 550, ~50, 460 
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IV G L.EVEL MAT INV 

46~' rhl ~<· L=l,N' 

5·· E:(Ll ol)=g(LloL)-B(ICOLUM,L)'-!<T 

5:::: ·' CC:~JT I Nl't:: 

DC7l:I=loN 
L =~H 1- I 

DATE = 7!:261 

IF (INC~X(L,l)-INCEX(L,2)) 630, 711, t3G 
J P "J W = I Nl> E X ( L , 1 ) 
JC~LUM = IN[)~X(L,2) 
');) 7.)5 K=loN 
SWAP:A(K,JROW) 
A(K,JPCW)=t(K,JCOLUM) 
A(K,JC(lLIJW)=SWAF 

7 1 '? CJNTir~UE 

71JC":'"JTlNUf: 
qc TI)QI\J 

721 W~!Tf::(F 9 7::'(') 

T·u F()Q'v1AT(2rH-I MATRIX IS SINGULAR 

7Ar', '~'.::Tv~N 

':~["'\ 
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IV G LEVFL 21 I NFLNE DATE = 75261 

I ' • 

.. 

c 
c 
c 

c 

SURf' OUT I 1\E I NFLN~'= 
R~AL*4 lNFL~oiNFLVoLLMAX,LLMII\,LLVAX,MAXSHRoMAXMQM,MINMC~oMli\SHRoL 

loLLVlN 
C C M M 0 N /Ali< 1 / L ( 1 ( ) , S L ( 1 J ) , A ( 1 (l , 1 r ) , REACT ( 1 0 , 1 0 Of: ) , AL PH /A ( 1 1 , 1 '-' ) , I NFL 

1. M ( l 4 :." ~ ) , I N '- L V ( l 4 C ~'· ) , L L ,_,A X ( 1 1 , 1 L ) o L L M I N ( 1 1 o 1 0 ) • L LV A X ( 1 1 • 1 .) ) , L L V I N ( 1 
2 l o t r ) o P \II HE f L ( 1 5 ) o D L MOM ( 1 1 , 1 (' ) , DL S H R ( 11 , h1 ) , FCC 1.4 P ( 1 0 u ) 
CQMMON/BLK2/L~M!N{15),LMMAX(15),LVMAX(l5ttNWHL(14),NODDS~{llolO),p 

1 C SC "1 P { 1 C C ) , LCD K 0 D ( 7 ) , LEX T R M ( 30 ) , LEX T RV ( 30 ) , LV M I N ( 1 5 ) , L 0 DC Dl'-1 { 1 1 , 1(\ , 

?4) 

COM~ON/BLK3/MINMCM,MAXWOM,MAXSHRoMINSHR,SCLLNE,SCLCGMoSCLHHSoSCLCD 

lVoUN!FLL.oBMWToSoTHK 
COM~ON/BLK4/NWHEEL,NtNFNTS,JSPAN,JFNT,NEXTRMoi\EXTRVoNCFCSo~CC~NT 

NOD~~S=NODDSN(JFI\ToJSPAN) 

J 2=NODDE S-2(>'"; 
z=<=LQAT(J2) 
nCJ ?.2 J1 =1 ,NPNTS 

COMPUTE INFLW(J1) 

llvi=PE.ACT( l,Jt) *Z 
lF(JSPAN,E.Oel) GO TO 12 
0 0 1 (: J 2 = 2 , J SPAN 

tr ZM=LM+REACT(J2oJ1)*(Z-SL(J2-1)) 
12 Jl=J1-l 

XAQ"'1=Z-FLOAT(J3) 
IF(XARM8LE~Cs) GO T0 14 

Z~=ZM-XARM 

C COMPUTE I~FLV(Jl) 

c 
c 
C SUM CLNTRI3UTIONS FROM REACTIONS 
c 

c 
c 
r: 

c 
c 
c 

14 XV=· • 
DO 16 J2=1oJSPAN 

It XV=XV+REACT(J2 9 Jl) 

A~[ CONTRI8UTICN FROM UNIT LOAD 

JN001==1'::19+Jl 
IF{JNGrr.LT.NODDES) XV=XV-ls 
INFLM{Jl+lqn) = ZM 

?.2 INFLV(l99+J1)=XV 

S~T INFLM(I) A~D INFLV{l) VALUES TO ZERO OVER SUPPORTS 

DCl3(: J3=1oN 
JLFT=NOOGSN(l,J3) 
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IV G LCVEL ?1 I N~="L NF DATE = 75261 

c 

!NFL\1( JLFT )=~·• 
-.- IN""LV( JLFT)=:"'• 

JPGT=NLGCSN(ll,N) 
I NFL'v1( JPGT) .:rj 4 

I N ~ L V ( J R G T ) =~') • 

l~='(JPNT~FOel) JNFLV(NOCDSN(loJSPA~))=le 

r ~='( JPNT,. EO., 11) I NFLV( NODDSN( 11• JSPAN) )=0 e 

IF(JPNT.FOtlleANDeJSPA~eEO•N» GO TO 32 
GU TO -:'t· 

~? D1 34 JJ=l,N~~TS 
34 INFL\1(l99+J3)=~. 

~6 CCNTlNUf 

(;'/46/lc 

C SET INFLV(!) AND INFLM(I) TO ZEPC FOR ALL NCDES TO LEFT QF ~IRST 
C SUPPORT AND TO RIGHT CF LAST SUPPORT 
c 

00 7 I=-1,199 
IN~"L'-1( I ):n. 

7 !NCLV(J)='Ie 
J:::-NDNTS+ 2 v'"J 
K::oJ+'2t':: 
00 ". I :.J, K 
!NFL.,, I) :-.:0. 

~ INr=LV(I}=''• 
J=NPNTS+ 199 
RFTURN 
END 
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IV G LFVFL :21 IMPACT DATE = 75261 ( )/4h/l6 

• 

.. 

•• 

' I 

SUBROUTINE JMP~CT (!TEST,RI~P) 

R FA L * 4 I f'. F L M , I NFL V , L L M.A. X t L L M I 1\1 , L L VA X , MAX S H R t M A X MOM , M I N ~ C 'v1 , M I !'; S H f.< t L 
COM~ON/OLKl/L(lQ),SL(l0),A(l0t10),~EACT(10t100C),ALPHA(lJ,10),INFL 

1 f'J ( 14(.,0 } , I NFL V ( 14 00 ) , LL MAX ( 11 , 1() ) , LLM IN ( 11 t 1 C ) , LL VA X ( 11 ol ;) ) • LL VI N ( 1 
£. 1 , 1J ) , P W H E F L U 5 ) , D L M 0 M ( l 1 , 1 ~' ) , DL S H R ( 11 , 1 0 ) t FC 0 IV P ( 1 0 0 ) 
CO~MrN/BLK4/N~HEEL,N,NPNTS,JSPAN,JPNT,NEXTRMtNEXTRVtNCFC5,NCCUNT 

GO TO (lG~t2lCt30~)•ITEST 

l'.i' RL=L(JSP~f\1) 

GO TU 4"0 
2 t' r I F ( L L M I N ( J P NT , J S P AN ) • G T o (; ) G 0 T n 1"! 0 

JF(JSPANeEO.t) RL=(L(1t+L{2))/2e 
IF(JSPANtEO•l) GO TO 40C 
IF(JSPANeEO.,N) RL=(L(I\)+L(N-1))/2• 
IF(JSPAN.EOtN) GO TO 4JO 
IF(JPNT.GT•c) P.L=(L(JSPAN)+L(JSPAN+l) )/2• 

IF(JPNT.LEe6) RL =(L(JSPAN)+L(JSPAN-1))/2• 
GO TO 4l-C 

3,r IFCJPNTeGT.F) PL:(JPNT-l)*L(JSPAN)*•l 
IF(JPNTcLFw6) RL=L(JSPAN)-(JPI'I.T-1)*L(JSPAN)*•1 

4('· q{::AMINl ( eV.,50"'/(RL+125•)) 
FI\1P=1.+RI 
;:;:=TURN 
':ND 
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