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6.1 INTRODUCTION 

The moving load generator provides the STRUDL user 

the ability to easily apply live loads to his structure 

during an analysis. The intention is to simulate a truck 
moving over a bridge. STRUDL will generate an independent 

static load for each position of the vehicle on the 

structure. The user may specify standard AASHO live loads 

or any combination of axle loads and spacings. Combinations 

of moving point loads and uniformly distributed loads can 

also be specified if required. 

The moving load generator was given to the Bridge 
Department by the Ministry of Works in New Zealand. 

NOTE: This feature can easily create large amounts of 

useless information if a simple mistake is made. Each 

engineer should carefully check his problem and then 

have it reviewed by a member of the Computer Committee 

or Bridge Computer Service. 
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6. 2 THE SUPERSTRUCTURE COMMAND 

General form: 

SUPERSTRUCTURE spec list spec list 

Elements: 

ANGLE v* 
spec = 	 NUMBER i 

REVERSE 

v = 	 Tolerance angle between consecutive members in the list. 
The angle is specified in the current user units. If 
the angle is omitted, 5° will be assumed. 

i = 	 Number of segments into which each member in the list is 
divided. If the number of segments is omitted, 10 will 
be assumed. 

list = ... . . . 

•a1 • 	 = Alphanumeric member identifier 

= Integer member identifieri 1 

Explanation: 

The SUPERSTRUCTURE command initiallizes the moving 
load generator. It must precede the description of the moving 
loads. Each member in the list must have been previously 
defined by a MEMBER INCIDENCE command. 

The SUPERSTRUCTURE command is used to identify the 
path vehicles will take over the structure. The incidences 
of the members in the list determine the physical order of 
members over which the vehicles will move. Each moving 
vehicle will be stopped at each section of the superstructure, 
and a load case generated. Note, that the sections are defined 
at the end of each superstructure segment, and are independent 
of the SECTION command in STRUDL. 

The superstructure list is checked for a contiguous 
vehicle pat.h. A contiguous path requires the end joint of one 
member to be the starting joint of the following member. If 
this is not the case, a WARNING message will be printed. No 
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remedial action will be taken. The user can reverse the direc
tion of individual members in the superstructure list by using 
the REVERSE prefix. 

The superstructure list is also checked for a sudden 
change in direction of the vehicle path. The angle of inter
section of adjacent members is checked against the tolerance 
angle. If the tolerance angle is exceeded, a WARNING message 
will be printed. Again no remedial action will be taken. This 
provides an indication to the user, for instance, if a pier has 
inadvertantly been specified in the superstructure list. 

CD ® @ 

~ ~ 
I 

2 3 
® 4 

@) 
6 

5 
Member Incidences 

I I 2 
2 2 3 
3 3 4 
4 2 5 
5 3 6 

EXAMPLE $TRUCTURE 
Fig. I 

Examples: 

The superstructure for the structure shown in Fig. 1 
may be described with the following commands: 

1. SUPERSTRUCTURE N 8 1 N 10 2 N 6 3 

This will define the vehicle path to pass over members 1, 
2, and 3. The vehicle will be stopped at the 1/Bth points 
on member 1, the 1/lOth points on member 2_, and the l/6th 
points on member 3. 

2. SUPERSTRUCTURE 1 2 3 

This will define the superstructure as members 1, 2, and 
3, with the default of 10 segments on each member. 
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Possible errors: 

1. SUPERSTRUCTURE 3 2 1 

This will define the vehicle to pass over members 3, 2, 
and 1. However, it will pass over each member from left to 
right, in the order 3-4, 2-3, 1-2. A WARNING message will 
be printed, as the specified vehicle path is not contiguous. 

The correct order for right to left can be obtained by 
using the form. 

SUPERSTRUCTURE REVERSE 3 REVERSE 2 REVERSE 1 

2. SUPERSTRUCTURE 1 3 

Again a warning message will be printed that the super
structure is not contiguous. 

3. SUPERSTRUCTURE 1 2 5 

In this case the vehicle path will be defined to pass over 
members 1 and 2 and down the pier 5. A warning message 
will be printed. 

In all of the above error cases, warning messages only will 
be printed. No rememdial action will be taken. Subsequent 
load generation will proceed with the superstructure as 
specified. The superstructure should be checked in accord
ance with the user's intention. 

6. 3 THE MOVING LOAD COMMAND 


General Form: 


MOVE (~OAD) (direction) vehicle {direction) vehicle •••• 


Elements: 


direction = 
{:KWARDS} 

BOTH 
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~CK (NP i 1 ) pl dl p 2 

H20-Sl6-44 } v 
{ 


HS20 


vehicle = 
H20-Sl6-Tl6}

{ 

!:!§.'!: 


§.'ffi.NDARD i 2 

Elements: 

is the pivot axle number, counted from the front of 
the truck. The pivot axle is stopped at each super
structure section as the vehicle moves over the 
superstructure. If NP is omitted, the centre axle is 
taken when there are an odd number of axles and the 
axle one forward from the centre for an even number 
of axles (Figure 3). 

P1 Pn = The axle loads 

d 1 dn-l= The axle spacings 

The standard vehicle number. Two model standard 
vehicles are included (Figure 6 and Figure 7). 
A facility to incorporate additional 'standard' 
vehicles is described in Section 6.9. 

v = 	The variable spacing of the rear two axles on the 
H20-Sl6-44 truck (Figure 4), the spacing should be 
specified between 14 feet and 30 feet inclusive. The 
spacing to be used is that which will produce maximum 
stresses. By default, 14 feet will be used. 

Explanation: 

The MOVE LOAD command is used to specify the vehicle 
(or vehicles) which will move in either (or both) directions 
across the superstructure. Each vehicle will move in the 
direction indicated. By default BOTH directions will be 
assumed initially (since the truck may be unsymmetric, 
critical stresses may not occur if the vehicle is run one 
way only). The vehicle will move onto, across, and off 
the superstructure. The vehicle will be stopped with its 
pivot point at each superstructure section. For the purpose 
of moving on and off the superstructure, dummy segments equal 
in length to the segments of the end members will provide 
stopping points such that the leading or trailing axle will be 
just on the superstructure at each end (Figure 2). 
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______S_u-'-pe_r_s_tr_u_ct_u_re____.,""'j Dummy sections ®1 
Dummy sections 

Fig·. 2 

The MOVE LOAD command does NOT generate any loads, 
but defines the vehicle movement over the superstructure. A 
selection of vehicle types are available: 

---- ----(r-- --cr-- ---n-1 n 

I 
I 
I 
I 

' 
I 
I 
I 
I 

' 
d n-1 

P3 Pn-1 

GENERAL TRUCK 

Fig. 3 
1. TRUCK 

A general truck can be defined by the user. This 
truck is illustrated in Figure 3. The truck is specified 
from the front axle, the spacing between the first and second 
axles, the second axle, and so on until the rear axle. By 
default the center axle (or the axle immediately forward of 
center) is taken as the pivot axle. The general train of 
loads in Figure 3 could be specified by a command of the type 
(in the current user units): 
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H 20- S16-44 TRUCK 

Fig. 4 

2. H20-Sl6-44 

The axle spacing and weight distribution of the 
standard H20-Sl6-44 truck is illustrated in Figure 4. A 
default value for the spacing between the rear axles is 
taken as 14 feet. The following commands are equivalent 
(units pound inches): 

1. MOVE LOAD FORWARD H20-Sl6-44 BACKWARD H20-Sl6-44 
2. MOVE LOAD BOTH HS20 
3. MOVE LOAD BOTH TRUCK NP 2 8000 168 32000 168 32000 
4. MOVE LOAD BOTH H20-Sl6-44 168 

nl pI I 
u \.J v u u 

14' 141 12'1 ~ 1 
H 20-St6-TI6 TRUCK 

Fig. 5 

3. H20-Sl6-Tl6 

The axle spacing and weight distribution of the 
standard H20-Sl6-Tl6 truck is illustrated in Figure 5. 
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The following commands are equivalent (units kip feet). 

1. MOVE LOAD FORWARD H20-Sl6-Tl6 
2. MOVE LOAD FORWARD HST 
3. MOVE LOAD FORWARD TRUCK NP 3 8 14 32 14 32 14 16 12 16 

IOK 
(pivot) 

I I
STAND.ARD I 


Fig.6 

8'·4· 

IOK IOK 
(pivot) 

I STANDARD 2 I 

Fig. 7 

4. STANDARD 

Two •standard• trucks are included (for modification 
or addition to the standard set of trucks see Section 6.9. 
These are illustrated in Figures 6 and 7. The following 
commands are equivalent (units pound inches). 

1. 	 MOVE LOAD FORWARD STANDARD 1 BACKWARD STANDARD 2 
2. 	 MOVE LOAD FORWARD TRUCK 10000 BACKWARD TRUCK 10000, 100 

10000 

Notice that these commands define two vehicles to 
move over the superstructure (but not simultaneously). 
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POSSIBLE ERRORS 

1. 	 MOVE LOAD TRUCK 18 14 18 16 

Here the distance 16 (feet) is not followed by an 
axle load, and will be ignored. 

2. 	 MOVE LOAD 18 14 18 14 16 

Here no vehicle type has been specified. 

6.4 THE LANE LOADING COMMAND 


General Form: 


LANE (LOAD) loads members loads members •••• 


Elements: 


loads 	= 

= The value of a single concentrated point load 
(in current user units) which will move across 
members of the superstructure. 

= 	 The uniform distributed load intensity in current 
user units. 

~ 

members = 	 ALL BUT list 

list 

* alphalist 
list 	 = 

integerlist 

nl {:OUGH} n2 
alphalist = I a I ( I a I ) = alphanumeric member identifier1 2 

integerlist = i 1 	 . . .. = integer member identifier 
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Explanation: 

The LANE LOAD command is used to specify the design 
lane loading. For the purposes of using this command, the 
lane load is defined as a uniform load W applied to one or 
more members together with a single concentrated load P which 
will move over selected members of the superstructure. The 
members to which each load will be applied are specified in 
the member list following that load. ALL and ALL BUT options 
refer to the superstructure list only. The concentrated load 
P can only be applied to superstructure members, and will be 
stopped at each section of each member. The uniform load W 
is not restricted to superstructure members. 

The cases where W and P are specified in the LANE 
LOAD command together (as with the* in the loads element), 
are illustrated: 

1. LANE LOAD W w P p list 

In this case, W and P will be applied to each member in 
the list, i.e. W will only be applied to the member P is 
moving over. 

2. LANE LOAD P p W w list 

This is the same as case 1. 

3. LANE LOAD P p list W w 

This is the same as case 1. 

4. LANE LOAD W w list P p 

In this case, W will be applied to all members in the list, 
as P moves over each member in the list. 

5. LANE LOAD W w listw P p listp 

In this case, W will be applied to all members in list ,w as P moves over each member in listp. 

6. LANE LOAD P p listp W w listw 

In this case, firstly the concentrated load P will move 
over each member of listp and no uniform load will be 
applied, and secondly W and P will be applied to each 
member of list as in case 1. 

w 
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18K for moment 

H 20-S 16-44 LANE LOADING 

Fig. 8 

Examples: 

A standard lane loading for H20-Sl6-44 is illustrated 
in Figure 8. Practical applications of this loading to the 
structure shown in Figure 1 are: 

l1aK 
~-------
:/~~t-~9::·-:_~:~/.ff~r=~~~~~~;~;~ 


LANE LOADS 


Fig. 9 
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1. 	 Commands which may be used to specify a lane loading for 
Figure 9 are (kip Ft units): 

LANE LOAD P 18 W 0.64 1 2 3 

or 


LANE LOAD W 0. 64 P 18 ALL 


LANE LOADS 

Fig. 10 

2. 	 Commands to specify the lane loading in Figure 10 include: 

LANE LOAD W 0.64 1 2 P 18 1 2 

or 

LANE LOAD W 0.64 1 2 P 18 

LANE LOADS 

Fig. II 

3. Figure 11 

LANE LOAD 

loading can 

W 0 • 64 2 3 

be 

P 

specified 

18 2 3 

as: 
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or 

LANE LOAD W 0.64 2 3 P 18 

Possible Errors: 

1. ~lE LOAD P 18 W 0.64 1 2 4 

Member 4 will be ignored for the concentrated 18k load if 
member 4 has not been defined in the superstructure. 
However, the uniform 0.64k load will still be applied to 
member 4. 

6.5 THE GENERATE LOADINGS COMMAND 

GENERATE (LOADS) 
{ -~} [SCALE] v (INITIALJ \{PUNCH} 

PRINT ) 

Elements: 

v = 	 A scale factor by which all generated loads will be 
multiplied. The assumed value is -1.0 i.e. the loads 
will be assumed to be applied in the GLOBAL Y direction 
with a negative magnitude. 

i = 	 An initial integer load identifier. Each generated 
load case is given an unique load identifier, starting 
from this initial value and incremented by unity. If 
this initial value is not specified, 1 is assumed. 
Previously defined integer load identifiers will be 
bypassed (i.e. they will not be redefined). 

Explanation: 

The GENERATE LOADS command will generate all the loads 
as previously specified in the MOVE LOAD and LANE LOAD commands. 
The user has the option of generating the loads directly into 
the STRUDL data structure and stored for his job, or he can 
punch cards which can be fed into a STRUDL job at a later date. 
These cards are in the standard STRUDL loading command format 
and can be easily modified by the user, e.g. to add additional 
concentrated loads to lane loadings to allow for adjacent or 
alternate spans loaded. 

The PRINT option can be used to list the actual LOAD 
commands necessary to give the generated loadings. These cards 
will be punched with the PUNCH option but with this latter 
option the loads will not be retained internally for the current 
job. If neither option is used, only the load identifiers and 
title of the generated loads will be listed. 

The loads can be applied in any of the GLOBAL coordinate 
axis directions. The Y axis is assumed if not specified. 
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All generated loads are multiplied by a constant scale 
factor, which may be varied from the assumed value of -1.0, to 
allow for multiple lanes, eccentricity, impact factor, etc. 

The user has the option of controlling the starting 
value of the loading identifier. However, unique identifiers 
will automatically be generated, and this option would mainly 
be of use when the LOAD commands were to be punched. 

Each load generated is also given a load title which 
indicates the origin of the load (TRUCK, LANE, FORWARD, MEMBER, 
etc.). 

When all the moving loads have been generated, the 
superstructure and vehicle definitions are no longer defined. 

Examples: 

1. GENERATE 

This will generate the loads on the previously defined 
superstructure. The loads will be in the -Y direction. 

2. GENERATE LOADS PUNCH 

This will cause LOAD commands, to be punched onto cards. 
These cards can then be fed into a normal STRUDL problem. 

6. 6 USE OF THE MOVING LOADS GENERATOR 

The moving loads generator provides an additional 
method of specifying loading conditions on a structure defined 
in STRUDL. Although it has been designed specifically to easily 
move vehicles over bridge structures, it is not restricted to 
these applications. For example, the LANE LOAD command can 
provide a simple method of specifying uniform loads on a large 
number of members, using P = 0. 

The moving loads commands should always be used as a 
block of commands. However, the block of commands can be used 
more than once provided that members and joints have previously 
been defined. The sequence of commands should be: 

USE LOAD GENERATOR 

SUPERSTRUCTURE 

MOVE LO A.D or 
LANE LOAD 

• 
• 
•

GENERATE LOADS 

END LOAD GENERATOR 
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USB 	 LOAD GENERA~OR Command 

ll§! 	.!&AD (f!.!!ERA~OR) 

Explanation: This command initializes the moving loads 
generator and must be the first command in the moving loads 
block of commands. 

END 	 LOAD GENERATOR Command 


!!Q LOA.D (i!!f.ERA.TOR) 


Explanation: This terminates the moving load generator and 
enables a return to other STRUDL commands. 

For additional information refer to MOAUTO STRUDL Manual 
Appendix E. 
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This block of commands should not include other STRUDL commands 
between the SUPERSTRUCTURE command and the GENERATE command. 

The moving loads generator provides a very powerful 
method of specifying loads. care should be taken that excessive 
loads are not generated. This can easily occur by letting a 
vehicle move in both directions over a symmetrical structure. 
Normally only small differences will be noticed (1-2%) by moving 
vehicles in both directions on most unsymmetrical structures. 

Large numbers of loads will also be generated where 
the superstructure is defined with fine subdivision, and con
sideration should be taken of the stage in the design when the 
analysis is made in deciding on the vehicle stopping points. 

Bridge-type structures often contain relatively few 
joints and hence do not normally require the solution of large 
numbers of equations. However, when large numbers of loads 
have been generated, solution times can often be reduced by 
breaking the LOAD LIST up and analysing the structure for each 
group of loads, rather than all of the loads at once. 

Although results for any or all of the loads can be 
printed, it is generally only the envelope of loads which is of 
interest. Hence, internal member envelope commands would 
normally be used for output, whether printed or plotted. 
However, obtaining internal member results can be very time
consuming. A quick analysis with few members and few joints 
will often require a relatively large amount of time to provide 
internal member results. On the other hand, introducing 
artificial joints along the members increases the analysis 
times, but if internal results are requested only at the ends 
of the members, a reduction in the time required to process the 
results may be evident. Also, member displacements can be 
directly obtained. 

The bridge represented in Figure 12 has been analysed 
for loads obtained with the moving load generator. The 
commented listing of this job follows. 

I so' 2 100' 3 ad 4 
I I I I I I I I I I I I I 

A ·~0 ® ®" " SUPERSTRUCTURE 

Fig.l2 
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LOAD I - DEADLOAD 

~-49.5K ~-49.5 K 

LOAD 3- ADDITIONAL LANE LOAD SPAN 1-2 


0 

LOAD 4- ADDITIONAL LANE LOAD SPAN 1-2 


LOAD 5- ADDITIONAL LANE LOAD SPAN 2-3 


Fig. 12 
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LOAD 6- ADDITIONAL LANE LOAD SPAN 2·3 

-49.5K 

LOAD 7- ADDITIONAL LANE LOAD SPAN 2-3 

H 20-SI6-TI6 LOAD 

0 0 
LANE LOAD SPAN I 

LANE LOAD SPAN 2 

0 0
-A 

LANE LOAD SPAN 3 


Fig. 12 
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••••••••••••••••••••••••••••••••••••••••••••••• • • • • • 

• ••••••••••••••••••••••••••••••••••••••••••••••• 

STRUOl 'MOVLOAD 1 'EXAMPLE SHOWING USE OF MOVING LOAD' 

ICES STRUOL-11 
THE STRUCTURAL DESIGN LANGUAGE •• MASSACHUSETTS INSTITUTE OF TECHNJLOGY •• STATE OF CALIFORNIA

• BRIDGE OEPARTME~T DIVISION OF HWYSo
• SPECIAL STUDIES SECTION PHo it45-6519 . • 

•• 
•• VZ ~0 OCT. 1q70 INSTALLED JANo 1970

• 20:01:37 10/15/71 •• UPDATE NOo 1 MAY 1971 BY RAI· •• 
* 

OATA POOL SIZE SET AT 21t,50C • 

TYPE PLANE FRAME 

UNITS Kl :' FEET 

SET ELEMENTS INTEGER 

JOINT COORDINATES 

1 0 0 s 
2 60 0 s 

3 160 0 s 

"' 240 0 s 
ME~BER INCIDENCES 

1 2 

2 2 3 

3 3 "' 
JOINTS 1 2 3 It RELEASE MOMENT l 

JOINTS 2 3 RELEASE FORCE X 

HEMRFR 2 3 PROPS PRISMATIC AX 20 IZ 200 

CONSTANTS 

E 720000 ALL 

' NO OF LANES ,. 2 

' IMPACT FACTOR • 1.25 

S ECCENTRICITY FACTOR • 1ol 

'TOTAL FACTOR 2o75- TRUCK AND LANE LOADS Will All BE MUlTIPLIED BY THIS2 

s 

LOADING 1 'DEADLOAD' 

MEM 1 2 3 LOAD FORCE Y UNI -3o5 

s 

S SIX AODITIONAL LOADING CASES Will NOW BE AOOED TO ENSURE THAT THE 

S MAXI MUM Nf'GAT I YE MO"'ENTS OVER THE SUPPORTS ARE HIClUDEO. TI"ESE ARE PAOBABL V 

S GOVERNED BY lANE LOAD, WITH ADJACENT SPANS LOADED WITH UNIFORM AND POINT 

S LOADS. 
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LOADING Z 'ADDITIONAL LANE LOAD SPAN 1-2, Ws0.64 1 P=l8 AT Oo5Ll & Oo5L2' 

~E~ 2 LOAO.FORCE Y UNI -1.76 

MEM 1 L040 FORCE Y CON FR -49.5 Oo5 

MEM 2 L040 FORCE Y CON FR -49o5 0.5 

LO~OING ~ ·~~DITIONAL LANE LOAD SPAN 1-2, W•Oo64, Ps18 AT Oo6Ll & Oo4L2' 

MEM Z LOAD FORCE Y UNI -1.76 

MEM LOAD FOR Y CON FR -49.5 0.6 

MEM 7 LOAD FOR Y CON FR -49.5 0.4 

LOADI~G 4 'ADDITIONAL LANE LOAD SPAN 1-2, W•0.64, P•l8 AT 0.7L1 & Oo3LZ 1 

MEM 2 LOAD FORCE Y UNI -1.76 

MEM L040 FOR Y CON FR -49.5 0.7 

MEM 2 LOAD FOR Y CON FR -49.5 0.3 

LOiOING 5 'ADDITIONAL LANE LOAD SPAN 2-3, W•0.64, P=18 AT Oo5L2 & 0.5L3' 

MEM Z 3 LOAD FOR Y UNI -1.76 

14EM 2 3 LOAD FOR Y CON -49.5 0.5 

L~ADING b 1 ADOITION4L LANE LOAD SPAN Z-3, W•0.64, Psl8 AT D.6L2 & 0.4L3 1 

MEM 2 3 LOAD FOR Y UNI -1.76 


MEM 2 LOAD FOR Y CON FR -49.5 Oo6 


MEM 1 LnAO fOR Y CON FR -49.5 0.4 


LOADING 1 'ADDITIONAL LANE LOAD SPAN Z-3, W=0.64, F=18 AT 0.7L2 & Oo3L3' 


MEM 2 3 LOAD FOR Y UNI -1.76 


MEM Z LOAD FOR Y CON FR -49.5 0.7 


MEM 3 LOAD FOR Y CON FR -49.5 0.3 


~ 

S ~ETAILS OF TRUCK LOADING WHICH WILL BE GENERATED FOLLOW 


s 


SUPFR STR UCTUR E N 6 N 10 Z N 8 3 


MOVE LOAD FORWARD H20-S16-T16 


LANE LOAD P 18 0 0.64 1 2 3 


S TRUCK AND LANE LOADS WILL NOW BE GENERATED 


s T~E EQUIVALENT LOAD COMMANDS WILL ALSO BE PRINTED 


' 
GENERATE LOADS SCALE -2.75 PRINT 
LOADING - 8 HZO-S16-T16 FORWARD, PIVOT ON SECTION -z MEHRER 1 
HEMfiER 1 LOAD FORCE V CONCENTRATED P -22.0000000 L 8.0000000 
LOAD lNG - 9 H20-Sth-T16 FORWAPO, PIVCT ON SECTION -1 MEMBER 1 
MfHSEI! 1 LOAD FORCE Y CONCENTRATEn P -22.0000000 l 18.0000000 
MEHBEI> 1 LOAD FORCE Y CONCENTRATED P -BB.OOCOOOO L 4.0000000 
LOADING - 10 H20-S16-Tl6 FCR.WARD, PIVOT ON SECTION 0 MEMBER 1 
11fH!lFI! 1 LOArl FORCE v cnNCENTRATF.o P -zz.ooooooo L za.ocooooo 
MC:HBEP 1 LOAD FORCE Y CONCENTRATED P -88o0000000 L 14.0000000 
MEMBER. 1 LOAD FO~CE Y CCNCENTRATED P -88.0000000 L o.o 
LOADING - 11 H20-S16-T16 FORWARD, PIVOT ON SECTION 1 MEMBER 1 
ME MEl ER 1 LOAD FORC~ Y CONCENTRATED P -ZZ.OOCOOOO L 38.0000000 
MEMBER 1 LOAD FORCE Y CONCENTRATED P -8~.0000000 L Z4.00COOOO 
M~M~ER 1 LOIID FORCE Y C~NCENTRATEO P -88.00J0000 L 10.0000000 
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lOADING - 12 H20-SU:-T16 FORWARD, PI~OT ON SECTION 2 MEI'IBER 1 
MEMBER 1 LOAD FOPCE Y CONCENTRATED p -2Z.D:l00000 l 49.0000000 
HH11H'P 
MEMBER 

1 
1 

LOAD 
LOAD 

FORCE 
FORCF 

Y COIIjCE"'TPATEO
Y CO~~jCEi~jTRATEO 

p 
P 

-8Bo01COOOO 
-ss.ooooooo 

L 
L 

34.DOOOOOO 
2C.OOOOOOO 

M::M!\ER 1 LOAD FORCE Y COIIjCENTRATED P -44.0000000 L 6.0COOOOO 
LOADING - 1l H20-S16-Tl6 FnRWAR O, PIVOT GN SECT ION 3 MEMBER 1 
MEMBER 1 LOAD FOPCE Y CONCENTPATEO P -u.oocoooo L 58oOCOOOOO 
ME"IlER 1 LOAD FORCF Y CONCENTRATED R -sa.cH.:oooo L 44.0000000 
ltFMIIFA l tn~n ~nc~c Y ~n~f~~~TO~T~~ o -e~.'JO:"~~,J~ !. ::::.:-::::::o 
MEI'1BER 1 LOAD FOPCE Y CP~~jCfNTRATED R -44.00000'l0 L 16.0000000 
MEI-IB!'P 1 
lOAf\ lNG - 14 

lOAD FOPCE Y CQNCEi~jTRATED P -44.0000000 L 4.0000000 
1-120-S 16-TH: · FIJP.WARO, PIVOT·ON SECTION 4 MEMBER 1 

1'1EI-I!lER 2 lOAD FORt::E Y CCNCENTRATEO P -n.oocoooo L a.aoooooo 
I'IE'-~~FP 

HEM~f.f! 
1 
1 

lOAO 
lOAD 

FORCE 
FORCF. 

Y CONCENTPATED 
Y CO~CENTRHED 

P,. -RS .0000•)00 
-R8.ooooooo 

L 
L 

54.0000000 
40.0000000 

II EMili= R 1 lOAO FORCE Y CrNCENTRATFD p -lf4.0000COO L 26.0000000 
HEMRER 1 
lOADING - 1'; 

LOAD FOPCE Y CC~~jCENTRATEO P -44.0000')00 L 14.0000000 
H20-Sl6-Tl6 FORWA~D, PIVOT ON SECTION 5 MEMBER 

HEMRF.R 2 l'1AO FORCE Y CONCENTRATED P -22.0000000 L 18.0000000 
I'IEMBER 2 LOAD FORCE Y C~~CENTPATEO P -as.ooooooo L 4.0000000 
!4EM!IER l lOAD FORCE y C011jC£NTRATEO P -8~.0000000 L 50.CCOOOOO 
ME..,IIER l l'JAD ~ORCE Y CONCENT~ATED P -44.0000000 L 36.0000000 
ME'4BER 1 LOAD FORCE Y CONCENTRATED P -44.()')00000 L 24.0000000 
1.0!101 "'G - 16 
MEMI\ER 2 LOAD 

H20-Slb-Tl~ FPRWAPD, PIVOT ON SECTION ,0 MEMBER 
FORCE Y CnNCENTRATEO P -22oOOCOOOO L 28.0000000 

2 

MEMBER 2 lOAr) FORCE Y CONCENTRAT~D P -811.0000000 L 14.0000000 
MEMBER 2 LOAD FORCE Y CONCENTRATED P -ea.ooooooo L D.O 
HE MBE<l 1 LOAD FORCE Y CO"'CENTPATEO P -44.0000000 L 4&.0000000 
M~I'BER 1 LOAD FORCE Y CONCENTRATED P -44.0000::100 l H.oocoooo 
lO~DING - 17 H20-516-Tl6 FORWARD, PIVOT ON SECTION 1 MEMBER 2 
HEMHR 2 LOAD FORCE Y CONCENTRATED P -22.0000000 l 38. ocooooo 
ME MilER 2 LOAD FORCE Y CO"'CENTRATED P -se.ooooooo L 24.0000000 
I'EMIIER 
IIHI!'ER 

2 
1 

LOAD 
lOAD 

FORCE Y CONCENTRATED 
FO~CE Y CONCE"'TPATED 

P 
P 

-88.1)000000 
-44.0000000 

L 
L 

10.0000000 
5&.0000000 

14E'~!lE R 1 LI1AD FoqcE Y CONCENTRATED P -44.0000000 L 44.0000000 
LOADING - 18 
1'4Efoi8ER 2 lOAD 

H20-Sl6-Tl6 FORWARD, PIVOT CN SECTICN 2 MEMBER 
FORCE Y CCNCENTRATED P -22.0000000 L 48.000::1000 

2 

MEMBER 
M<;MP,ER 
MEMBER 

2 
2 
2 

LOAD 
LOAD 
lOAD 

FOPCE Y CCNCE"'TRATED 
FOPCE Y CCNCENTRATFO 
FO~CE Y CONCENTRATED 

P 
P 
P 

-aa.ooooooo L 
-ea.ooooooo L 
-44.0000000 l 

34.0000000 
20.0000000 

6.0000000 
ME MilER 1 LOAD FORCE Y CONCENTRATED P -44.0000000 l 54.0CCOOOO 
lOADING - lq 
MEI~BER 2 
MEMFIER 2 

LOAD 
LO.\D 

Y20-S16-TU: FORWARD, PIVOT ON SECTIO~ 3 MEMBER 
FORCE Y CC~CENTRATED P -22.0000000 L 58,1JOOOOOO 
FORCE Y CONCENTRATED P -AR.OOCOOOO l 44.0000000 

2 

MEI-IBER 
MEMI\ER 

7 
2 

lOAD 
LOAD 

FORCE 
FORCE 

Y CONCENTRATED 
v CONCENTRATED 

p 
P 

-ss.oocoooo 
-44.0000000 

L 
L 

30.0000000 
16.0000000 

14EMfi!'R 2 LOAD FORCE Y CONCENTRATED P -44.0000000 L 4.0000000 
LOADING - 70 H20-$16-Tl6 FfJRWARC, PIVOT ON SECTION 4 MEMBER 2 
l'lEM!IER Z 
t4E ,.,. E R 2 

lOAD 
LOAD 

FORCE 
FOP.CE 

Y CONCENTRATED P 
Y C~"'CENTAATEO P 

-22.0000000 
-'IB.OOCO·JOO 

l 
L 

68.0000000 
54.0COOOOO 

ME f-IBER 2 LOAD FORCE Y CONCENTPATED P -ea.ooocooo l 40.0000000 
MEI~RER 2 
ME,.BER 2 
lOADING - 71 
!'~EMBER 2 

lOAD 
lOAD 

LOAD 

FORCE Y CONCENTRATED P -44.0000000 L 26. ccooooo 
FORCE Y CONCENTRATED P -44.0000000 l 14.0000000 

H20-S1!>-TH: FOR WAR Dr PIVCT ON SECTION 5 MEMBER 
FORCE Y CONCENTRATED P -22.0000000 L 78.0000000 

2 

MEMBER 2 
MEMBER 7 
MEfoiBER 'l 
MEMAER 2 
LO~OING - 22 

lOAD 
lOAD 
LOAD 
LOAD 

FORCE y C"NCENTP.ATED P -as.ooooooo l 64.00)0000
FORCE Y CO~CENTRATf.O P -aa.ooooooo L o;o. ocooooo 
FORCE Y C~NCENTRATED P -44.0')00000 L 1&.0000000 
FORCE Y CONCENTRATED D -44.0('00000 L 24.0000000 

H2fl-<;l6-Tl6 FORWARD, P!VOT ON SECTION 6 MEHBER 2 
1'4EM!'ER 
HU1BER 
MI=,.BC:R 

2 
2 
2 

LOAD 
lOAD 
lOA I) 

FORCE 
FORCE 
FOPCE 

Y CONCENTRATED 
Y CONCENTRATED 
Y CC"'CE"'TRATr:D 

P 
P 
P 

-zz.ooro()OO 
-aa.ooooooo 
-sa .ooooo'Jo 

L 
L 
L 

as.ccooooo 
74aOCCOOOO 
60.0000000 

MF 'IIIEP 
'4EM!JER 

2 
2 

lOAD 
lOAD 

FORCE 
FORCE 

Y CC~CENTRATED R 
Y CONCENTRATED P 

-44,0000JOO 
-44.0000000 

l 
L 

46.0000000 
34.000::1000 

LOADING - 23 
MEMfiER 2 
MEM!l!:R 2 
MI'MfiER 2 

LOt.D 
lOAO 
LOAO 

H20- S 16- Tl6 FORWARD, PIVOT ON SECTION 7 MEMBER 
FORCE Y CONCENTRflTED P -22.0000000 l qe.ocooooo
FORCE Y CO~CENTRATED P -88.0000000 L B4.'COOOOOO 
FORCE Y Cr.NCENTRATEO P -sa.ooooooo L 70.0000000 

2 

ME~13ER 
MEMFIER 

2 
2 

LOAD 
LOAD 

FORCE 
FORCE 

Y CONCENTRATED 
Y CONCENTRATED 

P 
P 

-44,0000000 L 
-44.0000000 l 

56.0COOOOO 
44.0000000 

LOADING - 24 
/1EMBFR 3 LOAD 

H20-Sl6-Tl6 FORWARO, PIVOT CN SECTION ~ MEMBER 
FORCE Y CONCENTPATEO P -22.0000000 L a. ccooooo 

2 

MEMBER 
HEMI'IER 
'1EMIIER 
MEMBER 

2 
2 
2 
2 

LOAD 
LOAD 
LOAD 
LOAD 

FOI'(CE 
FORCE 
FORCE 
FORCE 

y CONCENTRATED 
y CONCENTRATED 
Y CONCE"'TRATED 
Y CONCENTRATED 

p 
p,. 
p 

-8!!.0000000 
-as.ooooooo 
-44.000COOO 
-44.0000000 

L 
L 
L 
L 

94.0000000 
ao.ooooooo 
61'>.0000000 
54.r:JCOOOOO 
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LmDING - 25 H20-Sl6-T16 FORWARD, PIVOT ON SECTION 9 MEMBER 2 
f'!E"flER 3 LOAD FORCE Y CCNCENTRATED P -zz.aooOOOO L 18.0000000 
MHIBFR 3 LOAD FORCE Y CONCENTRATED o -88.0000000 L 4.00QOOOO 
MEMRFP 2 LOtO FORCE Y CONCENTRATED P -8R.~OCOOOO L 90.0000000 
MEMAER 2 LOAO FORCE Y C~NCENTPATED P -44.0000000 L 7o.COOOOOO 
MEMRER 2 LOAD FORCE Y CONCENTRATED P -44.0000000 L 64oCOOOOOO 
LOA!HNG - 26 H20-Sl6-Tl6 FORWARD, P!VOT CN SECTION 0 MEHRER 3 
MEMRER 3 LOAD FORCE Y CONCENTRATED P -22.0000000 L 28.0000000 
ME"'BER 3 LOAD FORCE Y CONCENTRATED P -88.0000000 L 14.0000000 
HE'"4BER 3 LOAD FORCE Y CONCENTRATED P -88.0000000 L 0.0 
H!:"'~BER 2 LOAD FORCE Y CONC~NTRATED P -44.0000000 L 86.0COOOOO 
I'I'!MB!:R 2 LOAD FORCE Y CONCENTRATED P -44.0000000 L 74.COC0000 
LIJADING - 27 H20-Sl6-Tl6 FORWARD, PIVOT ON SECTION 1 MEMBER 3 
~E "'llER 3 LOAD FORCE Y CONCENTRATED P -22.0000000 L 38.0000000 
"!:Mf\ER 3 LOAD FORCE Y CO~CENTRATED P -B8.0000000 l 24.0000000 
"0:Mf1EQ 3 LOAD FORCE Y CONCENTRATED P -88.0000000 L 10.0000000 
!"::"BER 2 LOAO F~P.CE Y CONCENTRATED P -44.0000000 L 96.COOOOOO 
":;MBER 2 LOAD FPRCE Y CONCENTRATED P -44.0000000 L 84.0000000 
l1ADING- 2R H20-S16-Tl6 FORWARD, PIVOT CN SECTION 2 MEMBER 3 
~:::MfiEil' 'I lOAD FORCE Y CONCENTRATED P -22.0000000 L 48.0000000 
!"'O"'~ER 3 LOAD FORCE Y CONCENTRAT~D P -88.0000000 L 34.0000000 
~~M~ER 3 LOAD ~ORCE Y CONCENTRATED P -88.0000000 L 20.COOOCOO 
M:M!IER 3 LOAD FORCE Y C~NCENTRATED P -44.0000000 L 6.0000000 
M~"'BEP l LOAD FORCE Y CONCENTRATED o -44.0000000 L q4.0000000 
l :lAO H!G - 29 H20-S16-Tl6 FORWARD, P'VOT ON SECTIO~ 3 MEMBER 3 
M~MfiER 3 LOAD FO~CE Y CONCENTRATED P -22.000000~ L SO.OCOOOOO 
~:MfiEP "' LOAD FORCE Y CO~CE~TRAT~D P -R~.OOOOOOO L 44.00COOOO 
M::MfiER 3 LOAD FORCE Y CO~CENTRATED P -86.0000000 L 30.0000000 
~;;M!IER "' LOAD FO~CE Y CCNCFNTRATEO P -44.0000000 L 16o0000000 
~':Mflr:R 3 LOAO FORCE Y CONCENTRATED P -44.JOOOOOO l 4.0000000 
LlAr)f NG - 30 H20-Sl6-T16 FORWARD, PIVOT CN SECTION 4 MEMBER 3 
WMfiEil 3 LOAD FORCE Y CO~CENTRATED P -22.~000000 L 69.0000000 
M::MBEil 3 LOAD FOqCE Y CO~CENTqATEO P -88.0000000 L 54.0000000 
H~ 'lfiER 3 LOAD FOqCE Y CCNCENTPATED P -a~.JOOOOOO L 40.0000000 
H:"BER 3 LOAD FORCE Y CONCENTRATED P -44.0000000 L 26.0000000 
MEMnE" , LOA~ FO~L~ Y LU~CENTRA!EO P -44.00CC000 L 14.0000000 
l\l~OING - 11 HZ0-516-Tlb FORWARD, PfVCT CN SECTION 5 ME~BER 3 
H:MI'FR 3 LOAD FORCE Y CONCENTRATED P -22.0000000 L 78.CCCOOOO 
~':MRER 3 lOAD ~ORCE Y CCNCENTRATEO P -8~.0000000 L 64.000~000 
11~MFIER 3 LOAD FORCE Y CCNCE~TRATED P -88.0000000 l 50.0000000 
M<;MRER 3 LOAD FORCE Y CONCENTRATED P -44.1000000 L 36.0000~00 
M:;MRr:;P 3 LOAD FO~CE Y CONCENTRATED P -44.0000000 L 24.0000000 
l:J~DING - 32 HZO-Sl6-Tl6 FORWARD, PIVOT ON SECTION 6 MEMBER 3 
M::MBE R 3 LOAD FORCE Y CONCENTRATED P -89.0000000 l 74.0000000 
M;:MRER 3 lOAD FORCE Y CONCENTRATED P -RB.OOOOOOO L 60.0000~00 
f1!:MBEP 3 LOAD FORCE Y CONCENTRATED P -44.000COOO L 46.0000000 
H:MBEP. 3 lOAD FORCE Y CONCENTRATE~ P -44.0000000 L 34.0000000 
LOADING - 33 H20-Sl~-Tl6 FORWARD, PIVOT ON SECTIC~ 7 MEMBER 3 
H::MP.ER 3 lOAD FORCE Y CONCENTRATED P -88.0000000 L 70.0000000 
H::MFIS:R 3 lOAD CORCE Y CONCENTRATED P -44.0000000 L 5b.OOOOOCO 
"c"BEP. 3 LOAO FORCE Y CONCENTRATED P -44.0000000 L 44.0000000 
LJADING - 34 H20-S16-Tl6 FORWARD, PIVOT ON SECTION 8 MEMBER 3 
"~·'1BEP ::1 LOAD FORCE Y CnNCENTRATED P -44.0000000 L 66.CCOOOOO 
M!:MBEP. 3 LOAD FORCE Y CCNCE~TR~TEO 0 -44.000000C L 54.0000000 
U14DING - 35 H20-S16-Tl6 FORWARD, PIVOT 0~ SECT!ON q MEMBER 3 
M':I"!'-ER 3 LOAD FORCE Y CO~CENTRATED P -4~oCOOOOOO L 76.0000000 
M::M!IEI! 3 LOAD FORCE Y C~NCE~TPATED P -44.0000000 l 64.0000000 
LOADING - 36 H20-S16-Tlh FORWARD, PIVOT CN SECTION 10 MEMBER 3 
M'!M!\EP 3 LOA~ FORCE Y CONCENTRATED P -44.0000000 L 14.CCCOCOO 
L'J~DING - 37 LANE LCAO FORWARC, PIVOT ON SECTION 0 MEMBER 
MEM!IER 1 LOAD FORCE Y GLOBAL UN!FOR'1 FRACTION W -1. 7599qB3 
14E'IRER 1 LOAD FORCE Y CQNCENTRATED P -49.5000000 l 0.0 
lOADING - '16 LANE LOAD FORWAPO, P 1 VOT CN SECT !ON 1 MEMBER 1 
'1EMBER 1 LOA~ FORCE Y I.LOB4l UNIFORM FRACTION W -1.7599983 
"E"'FIFP. 1 LOAD FORCE Y CC~CENTRATED P -49.5000000 L 10.0000000 
l(JAO I NG - 39 lANE LOAD FORWARD, DIVOT CN SECTION 2 MEMBER l 
MEM!IFR l LOAD FORCE Y GLO~AL UNIFOR~ FRACTION ~ -1.1599q93 
MFM!IEP 1 tryAD FORCE Y CONCENTRATED P -49.5000000 l 20.0000000 
LOADING - 40 LANE LCAO FORWARD, P!VCT CN SECTION l MEMBER 1 
14E'"I!'EP 1 LOAD FORCE Y GLOBAL UN!FQRM FRACTION W -1.15999B3 
'IEM9ER 1 LOAD FORCE Y CCNCENTPATED P -49.500COOO L 30o0000000 
LOADING - 41 LANE LOAD FORWARD, P!VOT ON SECTION 4 MEMBER 
ME'~BER 1 LOAO FORCE Y GlOBAL UNIFORM FRACTIO~ W -1.1599~83 
MEM!>f'R 1 LOAD FORCE Y CONCENTR4TEO P -49.5000000 l 40.0000000 
L04!liNG - 42 LANE lCAD FORWARD, PIVOT ON SECTION 5 MEMBER 1 
HE'IRFR 1 lOAO FORCE Y GLO~Al UNIFORM FRACTION W -1.7591983 
'fEM'lER 1 LOAD FORCE Y CONCENTRATED P -4q.5000000 L 50.0000000 
lOADING - 43 LANE LOAD FORWARD, Dt~OT ON SECT!ON 6 MEMBER 
"I'MRER 1 Ullt.D FORCE Y GlOBAL UN I FOPM FRACTION W -1.15999 Bl 
MEMfiER I lOAO FORCE Y CCNCENTPATFO P -41.5000000 L 60.1000000 
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LOADING - 44 LANE L0AD FnRWARC, PIVOT CN SECTION 0 MEMBER 2 
'IF'I~ER 2 LOAO FOilCE Y Gl0~Al UNIFOR"' FRACTION W -1.7599983 
NEMf\ER Z 
lf.\QING - 45 

LOAO FORCE Y CONCENTRATED P -4q.50~0000 l 0.0 
LANE LOAD FORWAPD, PIVOT CN SECTION 1 MEMBER Z 

ME"'RER 2 LOAD FORCE Y GLOeAL U~H FORM FRACT IIJN W -1.1599983 
.. ':"'!JER 2 LOAD FO~CE V CC~CENTRATEO P -4q.~001000 L 10.000~000 
l nAn I Nr: - 46 LA~E LOAD FURWARO, ~~V~T CN SECfiU~ 2 MEMHER Z 
.. E"'!lfll 2 LOAD FORCE Y GLO~Al U~IFCRM FRACTION W -1.7599983 
'~E'~fiER :Z LOAD FORCE Y CONCENTRATED P -49.5000000 L 20.0000000 
lllADING - 47 LANE LOAD FORWARD, PIVOT CN SECTIO~ 3 MEMf!ER 2 
ME'18ER ? 
MEN!J(R 2 
l0AD INr. - lt8 

LOAD 
LOAO 

FORCE Y GL06AL trnlFOilM FRhCTION W -1.75Q9983 
FORCE Y CONCENTRA TEO P -49o 5 000000 l 30. 000()000 

LANE LOhD FORWARD, PIVCT CN SECTION 4 MEMBER 2 
Mf''~RE R 2 LnAO FORCE Y GLOBAL UNIFOil"' FRACTION W -1.75~99~3 
ME'I'I'=R 2 LOAD FORCE V CONCE~TRATEO P -49.5000000 L 40.0COOOOO 
tf'AOING - 49 LANE LOAD FORWAIID. PIVOT 0~ SECTION 5 MEMBER 2 
ME'Hifll 2 LnAO FORCE Y GLOBAL UNIFORM FRACTION W -1.7599983 
"'f'IREil 7 
LllADING - 50 
ME"'IIF.R 2 
'IE'40ER 2 

LOAD 

LIJAD 
LOAn 

FORCE V CONCE~TRATEO P -4Q.o;)00000 l 50.0000000 
LANE L0AD FORWARD, PIVOT CN SECTION b MEMBER 

FOPCE Y GLO~AL UNIFOqM FRACTION W -1.7599983 
FORCE Y CCNCENTRATEO P -49.5000000 l 60.JOOOOOO 

2 

lOADING - 51 LANE LOAD FORWARIJ, PIVOT ON SECTIC~ 7 MEMBER 2 
ME"'f\ER 2 lOAD FORCE Y r.lOil.Al U'IIFOR"' FRACTif'JN W -1.7599983 
MEMFIER 2 
LOAI_l!NG - o;2 
foiEI'.fiER 2 

LOAD 

L040 

FORCE Y CO~CENTRATED P -4qo5000COO L 70.0000000 
LANE LOAO FORWAilD, PIVCT CN SECTION 8 MEMBER 

FORCE Y GLIJ9AL UNIFORM FRACTION W -1.7599~83 
2 

MfMBER 2 LOAD FIJRCE Y CONCENTRATED P -49o5000000 L 80.0000000 
lOADING - 53 
t'E"'AER 2 lOAO 

LANE LOAD FORWARD, PIVOT 
FORCE Y GlO~Al UNIFOR"' FR~CTION W 

ON SECTION 9 
-1.7599983 

MEMBER 2 

MEMBEP 2 LJAO FORCE Y CO'ICENTRATEO P -49.5000000 L 90.0COOOOO 
LOADING -54 LANE LOAD FORWARD, PIVOT CN SECTICN 10 MEMBER 2 
'4EMBER 2 LOAD FORCE V GLO'!AL UNIFORM FRACTION W -1.759998] 
'~EMBER 2 LOAD FORCE Y CONCENTRATED P -49.5000000 l 100.0000000 
LOADING - 55 LANE LOAD FORWARD, PIVOT CN SECTION 0 MEMBER 3 
"!EMBER 3 LOAD FORCE Y GLOBAL UNIFOR'I FRACTION W -1.7599983 
ME'~BER 3 lOAD FORCE Y CO~CENTRATEO P -41.5000000 L OoO 
li"1401NG - 56 LANE LOAD FORWARD, PIVOT CN SECTION 1 MEMBER 3 
"'EMf\ER 3 LOAD FORCE Y GLOf!AL UNIFOR'I FRACTION W -1.7599983 
"'f'IBER '\ LOAD FORCE Y CONCENTRATED P -49.50~0000 L 10.0000000 
L':Hfl lNG - 57 LANE LOAO FORWARD, PIVOT CN SECTION Z MEMBER 3 
"'F"'BER 3 LOAD FORCE Y GLO~Al UNIFCRM FRACTION W -1.15999@3 
ME"'BER 3 LOAD FORCE Y CO~CFNTRATEO P -4q.5000000 l 20.0000000 
LOADING - 51! LANE LOAD FORWARD, PIVCT ON SECTION 3 MEMBER 3 
foiE"'f\EII 3 LOAD FORCE Y GLOBAL U~IFIJPM FRACTION W -1.7599983 
r-1E'IBER 3 LOAD FORCE Y CONCENTRATED P -49.5000000 L 30.COOOOOO 
L lJ .\D 1NG - 59 LANE L1AD FORWAR~, PIVCT ON SECTICN 4 MEMBER 3 
"~E'IBEil 3 lOAO FORCE V GLO'!AL UNYFnRM FRACTION W -1.1599983 
I<IF'1f\ER 3 LOAD FORCE Y C0NCENTRATED P -49.5000000 l 40.0000000 
l QA[ll NG - 60 LANE LOAD FORW~RD, PIVOT CN SECTION 5 MEMBER 3 
"'E '18ER ~ LOAO FORCE Y GL1BAL UNIFOR~ FR~CTION W -l.75999e3 
ME"BER 3 lOAD FORCE Y CONCENTRATED P -49o50COOOO L 50.0COOOOO 
LOADING - &1 LANE LOAD FOPWARO, PIVOT ON SECTION b MEMBER 3 
HEMf'ER 
MEMBEil 

3 
3 

LOAD 
LIJAD 

FORCE 
FORCE 

Y GLOgAl UNIFCR~ FRACTION ~ -1.7599983 
Y CONCENTRATED P -49.500~00 l 60.COOOOOO 

LCJADING 62 LANE LOAO FORWARD, PIVOT CN SECTION 7 MEMBER 3 
MEMfiEII 3 LIJAD FORCE Y Gl0'3Al UNIFOil'1 FRACTIO~: W -1.7599983 
MIO"'f\ER 3 LOAO FOPCF Y C~NCF'ITRATFr P -4q.5oronnn l 70.Cr.OOOOO 
L OAOING - 63 LANE LOAD FORWADO, PIVOT ON SECTION 8 MEMBER 3 
'4FM!IFR 3 LOAD FORCE V GLO'!~L UNIFQR"' FRACTION ~ -1.7599983 
ME>1BF.R 3 LOAD FORCE V CONCENTPATEO P -49.5000000 l 80.0000000 

LOAD L1ST ALL 

DUMP TI"'E 

STIFFNESS AN.\LYSIS 
Tl ~E FCR CONSISTENCY CHECKS FOR 3 MEMRERS 2.54 SECONDS 
T ~~~!' TO GENE!!A·TE 3 ELE~E~H STIF. MIHIIICES 3.95 SECCND'i 
TI"E TO PROCESS 201 MEMBER LCADS 101.02 SECONDS 
Tt~E TO ASSE~'!lE THE STIFFNESS MATRIK 0.12 SECONDS 
TI'1F TO PROCESS 4 JOINTS 0.62 SECONDS REV. OCT 71 RAI 
TI~E TO SOLVE WITH 1 PARTITIONS 0.50 SECONDS 
TIME TO PROCESS 4 JOINT DISPLACEMENTS 0.75 SECONDS 
TIME TO PROCESS 3 ELEMENT DISTORTIONS 3.45 SECCNOS 
TIME F0R STATICS CHECK 1.21 SECCNDS 

LfJAO LIST All BUT 1 

OUTPUT OECI~AL Z 

LIST FORCE ENVELOPE MEM 1 Z 3 SEC FR OS 0 Oel 
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•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
*RESULTS OF LATEST ANALYSES* 

PROBLEM - HOVLOAO TITLE - EXAMPLE SHOWING USE OF MOVING LOAD 

ACTIVE UNITS FEET KIP RAO OEGF SEC 

ACTIVE STRUCTURE TYPE PLANE FRAME 

ACTIVE COOROI~ATE AXES X V 

INTERNAL MEMBER RESULTS 

MEMBER FORCE ENVELOPE 

MEMBER 1 

OJS UNCE 
FROM STAr:tT 1------------------AXIAL 

FORCE -----------  -------11---------------------MCMENT 
y SHEAR l SHEAR TORSION y BENDING ---------------z BENDING 

o.o FR o.o 41.1& o.o o.o o.o o.oo 
20 31 

o.o -161.5& o.o o.o o.o -o.oo 
10 12 

0.100 o.o · 41olb o.o o.o o.o 757.80 
20 12 

o.o -12&.30 o.o o.o o.o -Z46.•n 
12 20 

0.200 o.o 41.16 o.o o.o o.o 1305.85 
20 1l 

o.o -82.30 o.o o.o o.o -493. 9lt 
12 20 

0.300 o.o 41.16 o.o o.o o.o 1745.40 
20 12 

o.o -82.30 o.o o.o o. 0 -740.91 
12 20 

0.400 o.o 41.16 o.o o.o o.o 1887.20 
20 12 

o.o -41. 58 o.o o.o o.o -c;e7.ee 
15 20 

0.500 o.o 52.51 o.o o.o o.o 2005.28 
11 13 

o.o -37.51 o.o o. 0 o.o -1Z34.e6 
13 20 

0.600 o.o 93.70 o.o o.o o.o 1702.311 
12 13 

o.o -9.08 o.o o.o o.o -1481.83 
30 20 

0.700 o.o 95.65 o.o o.o o.o 13cr9.40 
lit 1'3 

o.o -9.08 o.o o.o o.o -1728.80 

o.8oO o. 0 
"'0 

138.49 o.o o.o o.o 
20 

744.1t7 
13 13 

o. 0 -9.08 o.o o.o o.o -l'H5. 7l 
30 20 

0.900 o.o 118.49 o.o o.o o. 0 lt90.40 
11 30 

o.o -9.08 o.o o.o o.o -zzzz. 74 
30 20 

1.000 o.o 183.~5 o.o o.o o.o 54tt.8c; 
lit 30 

o.o -.9.08 o.o o.o 0~0 -24&9.11 
30 20 
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MEMBER 	 z 

OISTA:'lCE 
FROH START 1------------------

AXIAL 
FORCE -----------  -------1/---------------------MO~ENT -----------y SHEAR Z SHEAR TORSION Y BENDING z BENDING 

o.o FR o.o 22.89 o.o o.o o.o 541to89 

----

30 30 
o.o -zos.so o.o o.o o.o -21t69o72 

19 20 
0.100 o.o 22. S9 o.o o.o o.o 3Uio04 

30 30 
o.o -177.S4 o.o o.o o.o -CJ66.07 

20 2 
0.200 o.o 22.89 o.o o.o o.o 1206.1!9 

30 18 
o.o -148.03 o.o o.o o.o -71'5.73 

1S 13 
o. 300 o.o 22.89 o.o o.o o.o 22C3o96 

30 19 
o.o -120.50 o.o o.o o.o -5'12.S8 

19 13 
0.400 o.o 27. <;7 o.o o.o o.o 28'!3.83 

18 20 
o.o -8'1.Sit o.o o.o o.o -lt7C.03 

20 13 
:!.500 o.o 55.50 o.o o.o o.o 314'1.!1 

19 21 
o.o 

21 
-57.46 o.o o.o o.o -5q'l.38 

30 
o. 600 o.o 86.16 o.o o.o o.o 2CJ5CJ.c;7 

20 22 
o.o -27.28 o.o o.o o.o -S28.23 

25 lO 
0.700 o.o 11S.54 o.o o.o o.o 2!:!2.7<; 

21 2:! 
o.o -12.28 o.o o.o o.o -1057.09 

13 30 
a. soo o.o 151.21 o.o o.o o.o 1385.61 

22 23 
o.o -12.28 o.o o.o o.o -12S5.CJ1t 

13 30 
o. 900 o.o 1S2. 72 o.o o.o o.o 144.21 

23 13 
o.o -12.2S o.o o.o o.o -1511t.7'J 

13 30 
1.ooo o.o 211.66 o.o o.o o.o 267.06 

24 13 
o.o -12.2S o.o o.o o.o -2 3'15. !3 

13 6 

ME'48ER 	 3 

DISTANCE 1------------------ FORCE ------------ -------/1---------------------MOMENT -----------------· yFROM START AXIAL SHEAR Z SHEAR TORSION Y SENDING z SENDING 

o.o 	 FR o.o lollt o.o o.o o.o 267.06 
13 n 

o.o 	 :.1'J8.93 o.o o.o o.o -2395.55 
29 6 

0.100 	 o.o 3o31t o.o o.o o.o 240.36 
13 13 

o.o 	 -168.60 o.o o.o .o.o -190!1.30 
27 22 

0.200 	 o.o 3o34 o.o o.o o.o CJ52.E4 
13 29 

o.o -151t. 93 o.o o.o o.o -16'16.27 
zq 	 22 

o. 300 o.o 3.34 o.o o.o o.o l!llt0.06 
13 29 

o.o 	 -125.23 o.o o.o o.o -14S4.24 
31 22 

0.400 	 o.o s.09 o.o o.o o.o 25!!1.41! 
26 29 

o.o 	 -s7. 07 o.o o.o o.o -1272.20 
32 22 
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0.500 o.o 33.88 o.o o.o o.o 3C44ol7 
28 30 

o.o -15.10 o.o o.o o.o -1060.17 
30 22 

0.600 o.o 65.01 o.o o.o o.o 291t5.74 
29 30 

o.o -37.23 o.o o.o o.o -84!.14 
31 22 

0.100 o.o 100.30 o.o o.o o.o 2611.31 
30 30 

o.o -26.50 o.o o.o o.o -636.10 
22 22 

o.8oo o.o 100.30 o.o o.o o.o 226lto31 
30 :n 

o.o -26.50 o.o o.o o·.o -42lt.07 
22 22 

0.900 o.o 138.77 o.o o.o o.o 1239.45 
31 32 

o.o -26.50 o.o o.o o.o -212.04 
22 22 

1.000 o.o 176.93 o.o o.o o.o 0.03 
32 32 

o.o -26.50 o.o o.o o.o -o.oo 
22 22 

LOAO LIST 1. 

OUTPUT OEC I MAL 2 

LIST SEC FO~CES MEM 1 2 3 SEC FR OS 0 Oo1 

*RE<;IJLTS OF LATEST ANALYSES* 

PROALEM - MOVLOAD TITLE - EXAMPLE SHOWING USE OF MOVING LOAD 

ACTIVE UNITS FEET KIP RAO OEGF SEC 


ACTIVE STRUCTURE TYPE PLANE FRAME 


ACTIVE COORDINATE AXES X Y 


INTERNAL MEMBER RESULTS 

MEMBER SECTION FORCES 

MEMBER 1 

LOADING l OEADLOAO 

DISTANCE 1------------------ FORCE -----------• -------11---------------------~0MENT -----------------
FPOM START AXIAl Y SHEAR l SHEAR TORSION Y BEND lNG Z BEII;DJ NG 

0.0 FR o.o -65.2B o.o o.o o.o o.oo 
OolOO o.o -lt4o28 o.o o.o o.o. 328.66 
0.201) o.o -23.28 o.o o.o o.o 5Ho3l 
Oo300 o.o -2.2B o.o o.o o.o 607.96 
0.400 o.o 18.72 o.o o.o o.o 551!.62. 

~ ~ 
J~. 5C~ :>.c , ..... ... ~ .:;.c ..., 3;;::.2e 

0.600 o.o 60.72 o.o o.o o.o '!1.93 
0.700 o.o 81.72 o.o o.o o.o -3lt5oltl 
C.IIOO o.o 102.12 o.o o.o o.o -'!<;1!.15 
o.qoo o.o 123.72 o.o o.o o.o -1571!.(9
lotlOO o.o lltlto lZ o.o o.o o.o -238~ .... ! 
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MEHRER 2 

LOADING 1 OEAClOAD 

OISTANCE 
FROM START 

1------------------
AXIAL 

FORCE -----------  -------/1---------------------HO~ENT
Y SHEAR Z SHEAR TORSION Y BENDING 

------------
Z I!ENDI NG 

---- 

0.0 
0.100 

FR o.o 
o.o 

-168.70 
-133.71 

o.o 
o.o 

o.o 
o.o 

o.o 
o.o 

-238!.45 
-8n.lto 

0.200 o.o -98.71 .o.o o.o o.o 290.65 
0.300 o.o -63. 11 o.o o.o o.o 1102.70 
0.400 o.o -28.11 o.o o.o o.o 1564.75 
0.500 o.o 6.29 o.o o.o o.o 1676.81 
Oo600 o.o 41.29 o.o o.o o.o 1438.86 
o. 700 
0.800 

o.o 
o.o 

76.29 
111.2CJ 

o.o 
o.o 

o.o 
o.o 

o.o 
0.1) 

850.91 
-n.o3 

C.900 o.o l46.2CJ o.o o.o o.o -1374.97 
1.000 o.o 181.29 o.o o.o o.o -30U.CJ1 

MEMBER 3 

LOADING 1 DEADLOAD 

DISTANCE 1------------------ FORCE ------------ -------11---------------------HO"'ENT -----------------
FRO"! STAin AXIAL Y SHEAR Z SHEAR TORSION Y BENDING Z BENDING 

0.0 FR o.o -177.66 o.o o.o o.o -3012.CJ4 
OolOO o.o -149.66 o.o o.o o.o -170!.65 
0.7.00 o.o -121.66 o.o o.o o.o -611!.36 
0.300 o.o -93.66 o.o o.o o.o 242o9ft 
0.400 o.o -65.66 o.o o.o o.o 8ec.23 
0.500 o.o -37.66 o.o o.o o.o 12•U.52 
0.600 o.o -9.66 o.o o.o o.o 11482.82 
0.700 o.o l8o31t o.o o.o o.o 141t8olZ 
o.8oo o.o 46.34 o.o o.o o.o 1189.41 
0.900 o.o 74.34 o.o o.o o.o 706.72 
1.000 o.o 102.34 o.o o.o . o.o o.. oz 

FINISH 

GOOD-BYE 
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Diagnostic Messages 

l. *** STRUDL WARNING B. 01 -	 MEMBER____USED IN SUPERSTRUCTURE 

HAS NOT BEEN DEFINED 

MEMBER IGNORED. 

Condition: 	 User is attempting to define a superstructure 
using a member for which no member incidences 
have been previously specified. This member 
will not be included in the superstructure. 

Recommended 	Action: Define the member with a MEMBER 
INCIDENCES command and redefine the superstructure. 

2. *** STRUDL ERROR B.02 - NO 	 DECK MEMBERS SPECIFIED IN SUPER-

STRUCTURE 

Condition: 	 User is attempting to define a superstructure but 
has no previously defined members included in the 
superstructure list. 

Recommended 	Action: Define the members with a MEMBER 
INCIDENCES command and redefine the superstructure. 

3. *** STRUDL WARNING B. 03 -	 MEMBER____USED FOR LANE LOADING 

HAS NOT BEEN DEFINED 

MEMBER IGNORED • 

Condition: 	 A member is included in the lane load uniform 
load list for which no member incidences have 
been previously specified. No uniform load will 
be placed on the member. 

Recommended 	Action: Check that a uniform load is required 
on the member. 

4. 	 *** STRUDL WARNING B.04 - MEMBER_____USED FOR LANE LOAD-

ING HAS NOT BEEN INCLUDED IN THE 

SUPERSTRUCTURE 

MEMBER IGNORED 

Condition: 	 A member is included in the lane load point load 
list which is not a superstructure member. The 
point load will not move over this member. 
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Recommended 	Action: Check that the point load is required 
to move over this member. 

5. ***STRUDL WARNING B.OS - MEMBER___......;IS NOT CONTIGUOUS WITH 

PREVIOUS MEMBER IN SUPERSTRUCTURE 

JOINTS IN QUESTION - RIGHT END OF 

MEMBER___BEING JOINT___AND LEFT 

END OF MEMBER____~BEING JOINT_____ 

MEMBER IS INCLUDED IN DECKING AS 

STATED 

Condition: A superstructure is defined with members 1-j,k-j 
instead of i-j,j-k. The vehicles will be assumed 
to move over the members i-j,k-j. 

Recommended 	Action: Redefine the superstructure, prefixing 
the invalid member with the reverse modifier. 
ie i-j REV k-j Alternatively, redefine the 
MEMBER INCIDENCES and respecify the superstructure. 

6. 	 ***STRUDL WARNING B.06 - MEMBERS AND _____......;INTERSECT 

AT ANGLE _______ USER UNITS 

Condition: 	 A superstructure is defined with the angle 
between two adjacent members being greater than 
the tolerance angle. 

Recommended 	Action: Check that the superstructure does not 
accidently go down a pier, transversely across 
the deck, etc. 

7. 	 ***STRUDL ERROR B.07 -AN ATTEMPT HAS BEEN MADE TO DEFINE A 

MOVING LOADING WITHOUT SPECIFYING A SUPERSTRUCTURE 

Condition: Strudl Error B.02 has been ignored, or other 
STRUDL commands have been used. 


Recommended Action: Define a valid superstructure. 
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8. 	 ***STRUDL ERROR B.09 -NO SUPERSTRUCTURE HAS BEEN DEFINED 

Condition: 	 An attempt has been made to use the command MOVE, 
LANE or GENERATE without defining a SUPERSTRUCTURE. 
Note that after a GENERATE command, no superstruc
ture remains defined. Also other STRUDL commands 
should not be used between the SUPERSTRUCTURE 
command and the GENERATE command. 

Recommended 	Action: Specify a superstructure. 

~ 	 Abstract of Commands. 

1. 	 SUPERSTRUCTURE command 

SUPERSTRUCTURE spec list spec list 

{ANGLE
spec = 	 NUMBER ~}
REVERSE 


list = {':~·} ( {'::.} ) 

2. 	 MOVING LOAD command 

MOVE (LOAD} (direction) vehicle (direction) vehicle 

{~WARD Jdirection = 

{~ARD }
~ 

1mTI! 

il) p2rTRUCK (NP pl dl 

{H20-Sl6-44vehicle = 	 } ll{~~-Sl6-T~6} HS20 

jSTANDARD 1. 2 

3. 	 LANE LOAD command 

~(LOAD) loads members loads members ... . 
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ALL }
members = { ALL BUT list 


list 


*!alphalist }list = . integerlist 

n (TO ) 


l (THROUGH) n2 


4. 	 GENERATE LOADS command 

GENERATE (LOADS) 

The addition of STANDARD Vehicles 

The subroutine SBSTAN can be replaced in module QQFNMV to 
provide additional standard vehicles. This has been included 
to obviate the need to change the STRUDL dictionary and avoid the 
associated problems with SAVED files. 

This subroutine uses STRUDL scratch common. The common 
variables are: 

NAME REL.ADD DISPLACEMENT. 
Hex. Dec 


11 81 140 320 


TSTRT 95 178 376 


NX 96 17C 380 


125 105 lAO 416 


TRX(P) 231 398 920 


DFACTR 316 4EC 1260 


WFACTR 317 4FO 1264 


Il- Integer STANDARD truck number, as defined in the MOVE LOAD 
command. A computed GO TO selects the vehicle definition. 

TSTRT- Integer pivot axle number. For most vehicles this will 
probably be either the centre axle (odd) or the axle 
immediately forward of the centre (even}. 

NX- Integer number of LOAD - SPACING entries in the truck 
array TRX. 
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I 25 	 - Integer vehicle number. The first standard vehicle will 
be number 6, etc. 

TRX - One level, full word, dynamic array of alternate axle load, 
axle spacing values. These should be converted from the 
internal STRUDL units (pound, inch) to the current user 
units, i.e. 

TRX (1) = Load /WFACTR (1st axle} 


TRX (2) = spacing /DFACTR 


TRX (3} = Load /WFACTR (2nd axle) 


TRX (NX-1) = spacingi-1/DFACTR 


TRX(NX} = Loadi/WFACTR (last axle} 


DFACTR - Full word containing distance units conversion factor 
from active units to STRUDL standard units. 

WFACTR - Full word containing force units conversion factor 
from active units to STRUDL standard units. 

Subroutine SBSTAN finally TRANSFERS to module SBFNTR. 
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