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Abstract of

Computer Analysis of Twin Box Culverts

by James S. Hoffman

.The papér:presents a method of analyzing
Rigid Frames Dby use .of the Conjugate Beam
Theory. -The development -of the method along
“with an example is given.

This method has been used to write a

computer. program for the analysis of twin box -

culverts. The culverts may be analyzed under
-any fill height and any of the standard truck

_ loadings. The wall and slab thickness are

increased by the computer program as necessary.

The final result is steel requirements, both
~ for moment and shear, and the slab and wall

thickness.



COMPUTER ANALYSI1IS OF TWIN BOX CULVERTS

INTRODUCTION

The manual analysis of box culverts is a long and tedious
process. It is felt by many that the use of the computer would
be -the answer to the problem. The computer has proven to be a
good soclution even though the programming is quite an involved
process.

There are several methods of analysis available for the
solution of box culverts by the computer. However, it was decided
to use the conjugate beam method since it would provide a direct
and exact solution. By using an elimination method for the solu-
tion of the simultaneous equations, the dead load and several
positions of live load can be analyzed at -once.

-The program was written using S.0.A.P. II for.the IBM 650
computer. .It was necessary to use .a floating point routine
(S.I.R.) in order to obtain the necessary range in. the matrix
solution. .Eighteen positions of live load alongfwith_vertical
dead load and horizontal dead load are solved. The pProgram re-
quires from 35 to 60 minutes. for one pass.

The program will solve symmetrical culverts with a maximum
of 18 ft. spans. The loading is governed by AASHO specifications
of 1957. Twenty-five percent of the horizontal earth pressure
will be used to relieve moments caused by vertical loads. The
centerline of steel is assumed to be 2 1/16 inches from the face
of the concrete. This will allow 1% .inches clear on a number 9
bar.

Sign Convention

. The followiné sign convention will be used in this paper:

1. Clockwise moments acting on the end of the beam
.are positive.

2. Clockwise rotations are positive.

.3. Displacements downward or.to the right are . positive.




S ols

The  following_ is a list .of the symbols most commonly used in
the paper:
6 is the rotation at the end.of a beam
M 1is the moment at the end of a beam
A 1is a displacement
ﬁr,is the length of a member
I .is the moment of inertia. of a member
E

is the modulus of elasticity of the material. used
in the member

‘Other 'symbols will be explained when they occur.

“.Conjugate Beam Theory

- The conjugate beam principle may be stated thus:

.If, for_an actual beam loaded in .such a manner:as to
produce moment in .the beam, a conjugate beam be loaded
with the M/EI diagram of the actual beam, .then

1. The shear in the conjugate beam at any point
is the slope .of . the elastic line of :the.actual
beam at that point.

2. .The moment in .the conjugate beam at -any point

is the deflection of the actual beam at that
.point.

Derivation of the Formula

~Take a simply supported beam loaded as shown in Figure 1 with
" a load of ;P and a settlement of .the right 'support by A. The beam
.is restrained at A by Mpp and at B by Mpgp.
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FIGURE 1

A conjugate beam is drawn in Figure 2 assuming a constant I

Oa 2

FIGURE 2

- Note that the settlement (deflection) is represented by a moment

as stated -above in the conjugate beam theory. The unknown moments

‘are assumed positive .(clockwise). -Note that a clockwise moment :-on
~one end will produce .a counterclockwise rotation on .the .opposite

end. Therefore, the M/EIAdiagrams‘are»drawnwon,opposite sides for
Map and Mpa. The M/EI diagram produced by the load will produce a
clockwise rotation on"the left. Therefore, it is drawn on the -same
side as the MAB/EI diagram. The conjugate beam theory states that
the shear in the conjugate beam at. any point is the slope of the
elastic line of the beam at that point. Therefore, the end shear

. in the conjugate beam is the rotation of that end of the beam.

Taking moments about B, Equation 1 is obtained

AXp

Mpp 0/ J
“aB¢  Mea® | %+ ~7° = a (1)

~ 3EI ~ 6EI




Taking -moments about A:

- F o - = B
38T ~6EI 4 X B (2)
Where A = Area of the M/EI diagram for .the Applied Load

29\

XB

= The distance to the centroid of the. M/EI diagram

from A

= The distance to the centroid of the M/EI diagram

from B

Note in Equation 1 that a clockwise moment at A will produce
.a clockwise rotation at A and is therefore .added. A clockwise
moment -at .B will produce .a counterclockwise rotation at A and is
therefore subtracted. A downward displacement -at B will produce A
clockwise rotation at A and is therefore added. The load P will
produce a .clockwise .rotation at A and therefore the M/EI load
caused by P is -added.

The following rules may now be written .concerning the formula-
tion of the conjugate beam equation.

1.

.The shear from the M/EI diagram of .an unknown moment
(assumed to be positive) is added if .the moment pro-
-duces a clockwise rotation.

The rotation caused by -a deflection or displacement
is added as it produces a. clockwise rotation. (Un-
known. deflections are .assumed positive.)

The shear..from the M/EI diagram caused by an applied
load is added if the applied load. produces a clock-

. ‘wise rotation.

.The general equation is as follows:

A

Ml Mgl oA A )
"3BT " 6EI [ [

Equations 1 and 2 have been written by applying the general
equation and the above rules. .In addition to the conjugate beam
equations, the equations of statics (2v = 0, 2Z2H = 0.and 2ZM = 0)
~are .also used.

Computer -Program

~ The program is written for the twin box culvert as shown in

“Figure 3.
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. Eleven equations are needed for the solution.. There are 10
.unknown moments and one unknown .side displacement. The 1l equa-
tions are .as. follows:

1) 2H =0
2) 6ap = Opp
3) Opa = Opg
4) Mg =0
5) O9pc = Opg

6) Ocp = fp

7) .QDC = eDE

8) Ogp = Ogp

9) SMgp = 0

10) V?EF'= QEB

11) O = Opa

Writing these equations in terms of the unknown moments,
lengths :and I's we obtain the following:
Yar Mg  Mcp  Mpc  Mep Ma

. + + =
) & " h “h ”+. " R 0




2 Maph  Mpal EA _ Mapl Mpa { +c
31z 61- h YAF 31, © 6I, = TAB
) mgpl Mgl Con = Mpgh _ Mggh  EA
31> 6I, BA~ 315 ~ 6Is  h
5) MBCQ_ MCBQ+ o= Mpgh . Mggh L EA
- 31, 61, "BC 313 61s h
6) mcpd e _ Meph  Mpch  EA | -
. 31,  6I; CB - 3I» 61z h  CD
7 Mpeh  Mcph A c =’MD,EQ _-MEDQ G
31z 6I- “h~ 7DC 31 6I; ~DE
8) Mgpl  Mpgl _ _ ‘Mgpb  Mpgh EA
) 31, 61, ED ~ 313 ~ 6Is  h
%) Mgp + Mgg *t Mgp = O
- Merl MFEQ Mpgh  ‘Mggh - gA
lO) - + 'CEF = - ==
31, eI, - 31Is 613 h
mpg! -MEFQ Mpah  Maph = EA
11) - ~ Cpg = ~ == + Cpa
31, 61, F 312 6Iz h

In the above equation, "C"
gram of .the applied load.
‘been multiplied by E since

The - total load on.the

represents the shear ‘from the M/I dia- :

All equations except ‘1, 4 and 9 have r

it is constant.

top of.the culvert. is the weight of

£ill plus the top slab. .Earth is assumed to weigh 100 . pounds

per cubic foot.

. e

(20+2w,+W=) [L00F + 150T]

Where W, -

outside wall thickness
inside wall thickness

the depth of £ill

the thickness of top slab

total earth. load



This load is.placed as a -uniform .load on .the top of the
culvert. The M/I diagram shown below is the load on .the conju-

gate beam.

e/2 .e/2

A B ' C

Loading

A |5 c
M/I Diagram

FIGURE 4
_ el 2/
Area = (1611)'< 3)
_efz
. -Shear = 481,

This shear is used in the matrix shown. later.

The bottom load is very similar. .The bottom load P.is equal
to e plus the weight of the walls. Therefore, .the shear for the
bottom is:

2
. Shear'=~EdL-—

The ‘side load is applied as a triangle increasing from the sur-
face at.the rate of 28.7. pounds per. square foot per foot of depth.
The side load is shown in Figure 5.
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'If the fill is less than the distance between the inside face of
.the. outside walls, a 2 foot surcharge is added for. the lateral

. pressure from the live:load. The outside wall is shown in Figure
' 6 along with the M/I diagrams. for each .part.

_28.7F
v 3
z &l
= i o
A =R 1 g
{:/ . ) ,-C'iiLO !
1; = v _ N “'*‘ '
28.7h ' _ ,_fh. 2h i _28.7h*
area = (31 (39 Prea = ) (12t
_ _fhZ Lower _ ,28.7h* 8
-Shear = 5a1. 'Shearh—'(l2412')(l5)
o
Upper _ (28.7h%, 7,
Shear 24T 7 15

FIGURE -6

. Using the .equations written .above and the dead load constants,
the matrix can be formed as 'shown in Figure 7. .In transferring the

.equations to-the matrix let ~
Mapg = - Map
Mcp = - Mcp
Mpg = - Mpc
Mpg = — Mpp

The .dead load columns -are -shown and the live loads are shown
_as shears from the M/I diagrams for 18 positions of live load.
The live load positions will be shown in Figure 8. '
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[
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e | ° | ° |@r [mEaten | | ° ° | ° 7% [fas1.[Z 4Iz #+ 28705 4Ces
W Lh. 2|, 2 | PO |, W 2o\l
L A W FYR T 4 [P 25 o L e 1y n. .
719 e | @] 9 |Tér, EA Ter ° © | % |'agT, |t AT (1) Coe
b 2 | s | PL
8| © o +—= o o = == | = o o - =
6T 6T, | 3L | 371; h 48T, © +Ceo
9| o O o o o o | +)\ +\ + | o o o o o
o L
o O +-b-— o _4_ +_*_Q.- - L _.___P’Q‘ O -
° 6T | © © °© ° | 3T, |Y5T | et | T |T=er Ce-
QL
4T o o o o o P2 /) I A= +28'lk£45 +C
e ° 4 © oL |3T. 3] =W | 48T, 24_ J Fe

FIGURE 7
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‘Live Load Positions
X

H loading y =14 ft.

Military

loading y = 4 ft.

,xudistance Py P2 Léziuizad'
%1-;+ Tl_f-z-ll—6.+3 x 13
-Ez';- + Ty - 2.1%' + .3 x x 14
0.354 x 15
0.354 x X 16
0.4/4 x 17
0.424 X X 18
0.45/2 X - 19
0.454 X x 20"
0.54 x .21
0.54 X X 22
0.55¢ x 23
0.554 X X 24
0.64 X 23
0.6¢ X X 26
0.65/4 x .27
0.6524 X X 28
Q-*%? . +'2ffg'— x x 29
Q;"%%;-~Tl,+>2l§%n— Y - 3 (Change P1&Pz) X x .30

‘FIGURE 8
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'AASHO-specifications.l Where the specification calls for .a con-
centrated load, a load 6" long has been used. The live load dis-
tribution is shown in Figure 9.

’ The live loads are distributed through the fill according to
|
|

FIGURE 9
- Fill a b | P
E Wheel
1 _an 43"
0-1 ft | x-3 x+3, 0.1755+3.2
| Wheel
£t - +(77 (1 3/4)F
9 x-(7/8)F - x+(7/8)F (1 3/4)F
_ ~ 2.Wheels
3 ft x~(7/8)F x+(7/8)F 4+ (1 3/4)F
' 4 Wheels
4 Ft-(25+Ws) x-(7/8)F x+(7/8)F 16+ (1 3/4)F
|
T over (2S5+Wsx) . No Live Load

The impact is added as follows:
Fill = 0' =:30% Fill = 1' = 20%  Fill = 2' = 10% .Fill over 3" = 0%

The M/Iudiagrams for.live ‘loads -are ‘used as loads -on .the
conjugate beam. The shears are computed for the typical live load
shown in Figure 10. The equations for left and right shear are
given below Figure 10. : '

| 1 See page 27, Par. 1.3.3. A.A.S.H.O. specifications of 1957

1
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M/I Diagrams for. Live .Loads

[ | X
a b ! c
' L, . R
: ; +
Reactiona='giggigl -2 Reaction = Ei%3~hl
- _ LOAD DIAGRAM ae
1 .2 4
M/1 DIAGRAM
"FIGURE 10
Area of ' Shear -at .Sheaigat
M/I ‘Diagram L Left o Right
p(2c+b)a® p(2c+b)a®(at3b+3c) , p(2c+b)a®(2a)
40T, afz, 3¢ 401, 34
.p(2ctb) ab - p(2c+b) ab (2b+3c) p(2c+b) ab (3a+b)
"401, 4T, 30 4T, 30 ;
p(2at+b)chb ' p(2a+b) cb (b+3c) p(2a+b)cb (3at+2b ‘
a1y 401, 34 41, YR
p(2atb)c® ’ p(2at+b)c®(2c) p (2a+b) ¢ (3a+3b+c)
- 4fT, a0, . 38 4l1, E) 5
pbZ ' pb?2 (2c+b) pbZ (2a+b)
121, 241, 4 241,
Total. .. -
-Left EZ%E_v(b+2°)“I2L2 - (b+c)® = ¢®]
_Shear %L
Total N
Right —'E——‘(2a+b).l2£?'i»(a+b)2-—-a2] <
. -Shear

The live load on the top of the culvert is resisted by a uniform
bottom load plus a moment load. This load is shown in Figure 1l.




the uniferm load is

=13~

A C
3 F| D
M EEEATY T L 3M
~2Q2{L—’"“‘"——“ T} 24®
FIGURE 11
.- ; ; 2atb.
. Fox "oads to the right of the center wall, M = ( 5 )p and for
+
‘loads to the left of the center wall, M = - (gggg)p. The shear. for

2

2 .
RL__ for both right and left. The sheaxr for

481, )
the triangular load is on the large end of the triangle and

240
Ei%gon,the small end. Therefore, the shears for the matrix are
.as follows
- amf o = RS IML
“DE T 481, © 240 BE = 481, 7 240
~ED 48T, 240 FE 481, 240

_Included in the input data are the minimum acceptable thick-
nesses of walls and slab. The program computes new thicknesses '‘of

‘'slab or wall and the largest value for the slab, outside wall and

inside wall is stored until the end of the program. .If any one of

. these values is larger than the input value, a new input card is

punched which contains new thickness values. This card is then’
used to make another run. The steel requirements are computed
using the input value for slab and wall thicknesses.

In all cases the moments are computed for all 18 positions of
live load and the maximum value is used.
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In the equations below the following values are used:

j = 0.875
allowable shear. in concrete 90 psi
allowable bond on bars = 350 psi
allowable compressive stress for concrete in slab:: ‘1400 psi
allowable compressive stress for concrete in walls 1200 psi

Shear. in Top Slab

- The load on the top slab is shown in Figure .12.

asz bo Cz
a7 éb b C1 -
pP=/ft
‘ |pi/ft
. JQ ,.L < ,

FIGURE ‘12

'Either or both of the .live -loads, P; and Pz, may be zero.
The shear at any point is shown in the following equation.

M - M
Vo= —EELZF—422-+ ecz,— %) + ‘live load shear
. The required thickness of slab. is -

P S '4 v
276t So5p - 2-98 t 533

‘The -required perimeter of bars is -

v _.__V
.350jd° 3024

S =

The shear is computed for all 18 cases of live load to find

: 1
the maximum. The shear is computed at T - 2 T from the face .of

.16

~the wall using 25% of ‘the side load for bar A* -and 100% of side

.load for bar C*.

~ * "See sketch .on page 21 for bar designations.

allowable steel stress-= 20,000 psi
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‘Shear in Bottom Slab

- The load on the bottom slab is shown. in Figure 13.

o 7

B x
M (. ‘ ’) =M
‘BED .
p/ft DC
% Live Load '
3M
" 2fF

FIGURE 13

The live load may be zero. The shear at -any point in the
bottom slab is shown in the following equation.

MED_MDC L (ﬁ _ xj [p'+ Live'Load],+A£L_[l _ 3x7]
YRR 15" 28 14l 7T 22
The thickness of slab and the required bar perimeter.:is
computed as for the top slab. The shear 'is computed at T -~ 2 ——

from the face of the wall using 25% of the side load for bar 16
«J and lOO% of 'side load for bar F.

Moment in the Top Slab

- The load on the top slab. is shown in Figure .14.

az ' bz C2
) da _bl C1 N
Po/ft
| B, /ft
e/ft -
M| u}"MCD
R Y4

FIGURE 14
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The moment -at -any point is shown .in the -following equation

Mg~ (4-x) MapX 2 A
M, = BCZ’ -+ ED + Rx - 9%—.— moment from live loads
el bip; (2¢c,+b4) bopz (2C2+ba)
o H = — + .+ >
Where R 5 57 .22

.The thickness of slab. required for a balanced section is
computed with the follow1ng equation '

oM M
£ =2 72 = = —=
fakjb 248

The. area of steel required is -
My Mx
fgjd =~ 17,2604

Ag =

The area.of steel required for bar A is computed at the. face of
the center:wall using 25%. of the side ‘load. - The moment is then
_computed at 3" increments starting at the center wall to determine
the cutoff point  for 50% of bar A and.the point where bar A is no
longe'-r..requi_red° These lengths are -given without -any extension.

The area of steel for bar B .is computed at 3" intervals
between .the 0.35 and 0.65 .points:.and the maximum value-is used.
A side load. of 25%,1s used for bar B. . The butoff point. for 50%
of bar B i€ determined by starting at the-0.5 point and moving
toward the center wall by ‘3" increments until the area-of. steel
. required is less.than 50% of .the maximum. Then. the cutoff for
. the outer end is determined in a. s1mllar manher .

The area of steel for bar C.is computed at the face of the
outside wall using 100% of.the side load. The moment is computed
~at 3" increments starting at the outer. .wall to determine the point

_-at ‘which the bar is no longer needed.

.All of these values are then stored and will be punched if all
sections are above the minimum required.size.
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Moment -in the Bottom-Slab

The - 1load on.the bottom slab is shown. in Figﬁre:IS.

Z

Mgp ( : —— —_ ):']MDC
p/ft :

" % Live :Load ' -
‘ ' — M
R 20

FIGUREAlS

The ‘moment -at .any point. is glven by the following equatlon'

MED(Q‘X) Mpcx +LL/Et x°M
o = - R BB g UMy
. - pf . Live Load , M |
Where: R;f zzrixf—fiji—"*— -+ 42

The thickness of slab and area of steel are- computed using
the-same -equations. as. for. the top slab.

The area of steel ‘and locatlon of bar cutoffs are computedv

in the same manner -as. the corresponding bar ‘in . the- top. slab.
These.are stored in.the output section.

A,Momentfin,the—outsideiWall,

“The—ioad”op the outside wall is shownginiFiguren;G;

M
./':\ o~
. 4 S
X 0
o]
AR
o]
N
Lo
. N
L 265

FIGURE.16




The moment at x is - ‘ _
fx2  28.7x°

Mx = Rx + Mcap. “on T 6
_ [Mcp*Mpc] | £ | 28.7h%
Where: R = el-—fﬁv——J f'2A+ "6

A reduced allowable strxess is used for'the.wall.section.
The formulawforICOmputihg_thickhess‘bf'wall"is~-

P L 2Mx My
t=2% %/ Fxijp 197

The steel requlrements -are computed by -
My My
£gjd 17, 500d

--Ag =

The area of steel required for bar C is.computed .at.the bottom edge
of the top slab.using 100% of side load. .If the steel requirement
is larger than.that required for bar C ;n the top slab it is stored
in.place .of. the prev1ous value.

-The -area of steel required for bar D is computed at.the. end
- of bar C using the .-length computed in. the slab and both 25% and
100% of side load. This value is stored.

The area of steel is then computed for bar F at the top -of
.the bottom slab using 100% side load. .If the amount of steel is
larger than. that required for. bar F.in the bottom slab it is
. stored in place of. the prev1ous value.

The area of steel for bar D is again computed at the.end of
‘bar F_withgboth¢25%.andAlOO%JQf'side load.l This area is stored
_if larger than.the previously computed value.

To determine the<Steel.requi:ed for bar-E the-following
.equation .is used - » : , N

£x®  28.7x%
. 2h T 6
MaptMpa £ 28.7h

: = ——— + = .
- Where R h f“2‘+ 6

Mx = - Map .+ Rx -

.The maximum moment will occur between .the 0.5 point and . the
0.58 .point. Therefore, the steel is computed every 3" between
. these points using 100% side load and the maximum value ‘is stored.
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Moment .in. the Center: Wall

~The . area of steel required for the center wall .is computed
using 'only the end moments since no external loads are. involved.
The moment .is computed at the face of .the top and . bottom slab and
using the maximum value, the area of steel is computed with the
same .equation used for the outside walls.

Cutoff Lengths for Bar A

'The maximum length of bar ‘A is determined by placing the
load in the right span and checking the bar: in the left span.
The loading is shown in Figure 17.

e/ft .
-Map “Mpa
. . X :
yA -
FIGURE 17
The moment at x is -
Me = __"MBA(Q'X) _Mpp (x) +-eﬁx _ex?
= 2 A 22

The required area of steel is computed at 3" increments
until the 50% of cutoff is determined. The point .at which bar
. A is no longer required is then computed and. these values are
stored.

.Check Section

After the steel has been computed. for all sections, a check
.is made to determine if -any of the computed thicknesses were
greater than. the thicknesses given with the input. .Any that were
too small are increased by 3/4. of the difference between the value
‘given .and the value needed, rounding up to the next whole inch.
.A card is then punched which is a new input card. This card is
combined with the program deck and another.run is made.

.If all input thicknesses were large enough, 3 cards are
punched out which contain all of the steel areas, .the cutoff
-lengths and the perimeter requirement for shear. These are
listed and returned to the designer.
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Conclusion

This program represents a saving in design .time and relieves
engineers.ﬁor other work. Only @ minimum amount of time need be
.spent on the culvert.

The -steel in the center wall is somewhat larger. than.is
necessary. This is -due to the fact that. it is designed on.the
basis of moment only and not as a column. It may be possible-to
analyze this wall and also the outside wall as a column, but. space
requirements may restrict :this method.

Except for .this bar, good agreement has been .cbtained with
“manual methods. . Using this same method a single box would. be
.quite .easy. to program. The triple box involves variable wheel
spacing and the analysis is much more difficult. -But influence
lines could.be-computed for the triple box and thereby reduce the
-design time.
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DATA FOR TWIN BOX. CULVERT
" COMPUTER. ANALYSIS

TO: Computing Center

Return To: Bridge Design

- Phone
32 .-
~ County Design No. -Budget -Code

Load (circle one). Col. .1l

H15 - sl2
“H15
H20 - S16
‘H20
Military

| l | |
~Co. . .Design

Ul Wt

|
.8pan (ft.) coececceecoacccanecstossccccncaconnns T S

‘Minimum Thickness of -outer:wall (in.) ...... S

Minimum Thickness of inner wall (in.) .......... !

Height (ft.) ceeeeeeececnanocncsnascoansoccsacnss I

Minimum Thickness of top slab (in.) ......ccce.. !

Depth of £ill (ft.) .coeeiriiiimiiinrenienenennnnns t

Span and Height in feet and hundreths.
Other ‘dimensions in whole units. ‘




'ANSWER SHEET

‘Figures are to 2 decimal places. Bar areas are in square inches per foot -of slab.
Cutoff lengths -are -in feet. Perimeter requirements are in .inches per foot of
slab. for the shear at . the distance -from the -face of the wall equal to the depth to

‘the steel."
-BM PT CO DESN R SLAB OUT''W <CTR'W VA Al ..A2 B Bl B2
.3 01-99 4321 0O 8 8 6 52 .500 150 77 679 229
BM PT CO DESN: R C Ccl D ‘E F Fl G - Gl G2
3°02.99 4321. 0 .37 191 31 33 141 49 704 . 254
BMHPT CO.--DESN R J Jl J2 K PER:A 'PER C .PER F PER J sSp H F
©-303.994321 0 65 225 . 125 23 259 .-238 166 .187 800060001
BM PT CO'DESN: R -‘UNDER BM - 2. H15 4 H20 1 H15-512 3 H20=816 .5 MILITARY &
1
|
|
|
.BM PT CO DESN*R . SLAB OUT' W - CTR'W A Al A2 B Bl B2
.3 01 994321 .0 -12 .8 6 116 225 125 68 - .754 304
BM PT .CO DESN R C Ccl ‘D - B P Fl G ‘Gl G2
" 3 02 99-4321 0 39 116 .42 - 41 1le 71 754 304
-BMQPT'GOrDESNMR' J o Jl J2 K _PER A ".PER *C _PER. . F PER J SP H F
3.03 99 4321. 0 120 225 . 125 . 295 . 170 178 307 800060020
BM PT CO.DESN R _BM 2. H15 4 H20 1 H15+812 3 H20=5816 5 MILITARY

UNDER




INPUT: CARD

—ve-

= 1 T=l= | e | R
g LoADING'.,_ - ,E~'$€% : A = o S| | g
. CODE - |7 8.,‘ Al - P =, = B : Rl
| loo19780007] | | L F . S B _ | ‘ S E a S I
'jAnonnnuonnnmmnwnEnonoununouPnuoouounuuu olboooooooo oonnoEnnquonoounnofonouououo
1123456 7.8 9 10fi112 1314 151617 18 19120 21 22 23 24 25 2827 28 29 30/31 32 3334 35 36 27 38 [19 40 142 43 44 45 4647 4B 49 50 1 52 53 54 55 5657 56 59 60 1 62 63 64.65 65 67 6869 T0 {1 12 73 4.5 76 77 1819 80
RURRRRRRARNT R 81 AR ARRRERT RRRI RRRRRENI AT RRRARERY A) RRRRRYVRRRT ERRRRRE] B ARRRRRET )/
_zzzzzz222222;;122222222222222222222222g‘zzzzzzzzii,zzzzzgzzzzzzzzzzzzzgzzzzzzzgz?
(333333333333 333/33333333333133331333333339333233333/33043333(3333033333333335333333333
A44444444444#444k444f444444m44444444444'r4444444u4 444444444444444444444444444#4j,
_sssssssssssm5555555%555555#55555355555;,55555555555555555555&555555555 555555505
666666666 6(6[6 6|5 6566 65666666666666665556f ssssssssFehssesamossmsssssssss 666666686
17171711711111111771111111111111171771j;771177111111111711111117111711 1117111017
X aasaaaaaggaasaaapangsaf<aaaaaaassaaaasaskassaasnaaaaaa3a&aaaséaa
9999999999/9/39/99/0909/9999999/9990l99999090/89/99999999/9a}599998/99993500s90sjashasagasns
' I 234507238 910‘" 2|3||415 6171819 _0_2_1122423.242526.217'28293#3132333435353738v' 142 43 44 4546 47.48149.50 l52§3¢45556 7 58 59 60 IEZHMBSEBWBGIESTG 117731475767773 ) 60

Notes

12 punch in. cel..1,.10, .20, 30, 40,.50, 60,.70, .80




OUTPUT . CARD NO. .1

—LOAD
CARD .NO.

COUNTY

NO.

HICKNESS

E

| OUTER
WALL
THICKNESS

_ CENTER
"WALL
|THICKNESS

_ AREA
° BAR A

‘Aq

. LENGTH
. Az

AREA
"BAR ‘B

LENGTH
. B1

. LENGTH
Bz

=, o

- e =) o =8

e

33
44
55

)

11
88
99
23

-_- =

33
44

395
66
11
88

8%
45

-mb S &3 |7
-—ht oD

- D ] ]
t= e | DESIGN

2222
3333
4444
5555
5666
1711
8888

98939
§788

L=r) an E= Gad (25

000000
1112 13 14 1536
RARRE
222222
333333
144444
555555
ssssés
111111
8888838
999999

1012131415 16

1
8

10

000000
17181920 21 22
111111
222222
333333
F44444
5555585
666666

8886888
989999

117111

D00000
232425 28 27“28
111111
222222
333333
Y
5555655
566666
117711
388888
599999

000000
29 30 31 32 33 4
RERREL
?22222
533333
144443
555555
666666
111117
Sadésa

100
M
11
222222
133333
haaasd
555555
666666
177171

888888

5 3

=8 e LENGTH

- ©@
L~ — ]

999999999999

17 18 19 ?0'2] 22*23 %4 25 w2 28!29 3031323334135 36 31 36 39 40541 4243 44 45.46 41 48.49 50!51 52 53 04.55 86 57 58 59 Gﬂiﬁl 62 63 64 65 66 6] 68 69 7C

0000000000
4)- 42 43 44 45 46 47 48 49 50
IREREREERE
2222222222

3333333333

5555555555
6666666666
171171711111
Baao0§8888

19998999999

4440444444

0000000000
1 52 53 94 55 56 57 58 59 60
BRRRERRRER
2222222222
3333333333
1444444444
55555555655
6666666666
117171111111
BEOBE86E8S

6999999999

0000000000

1 62 63 64 65 66 67 €8 69 70

RERRRRERRE
2222222222
3333333333
4444444444
55555555585
BGEGG66666
1111111711
8588888888
9999999998

0000000000
RRERRSREE
2222222222
3333333333
4444444844
55555565555
6666666666
11117171111
B888BEEEES
9999999

NI

9

20

99
1

—

T112137471576 11 18 1980




_OUTPUT.. CARD-NO. .2

TOAD

'CARD NO.,

| COUNTY

'DESIGN .,

K ~:’.tio_ a .

| -AREA
|Bar e

“LENGTH
o Cy

[ AREA |“AREA
"BAR.D |BAR:E

AREA
_BAR.F

© _LENGTH
o Fl

AREA
. .BAR "G

-LENGTH
. “,‘:A ,\Gl..

‘LENGTH
' Ga

=
-t

D ™~
[ -2 . ]

44
55
66
11
88

29
23

— D
e oo D

™~
N

33
14
l55
66
»
88
log
45

0
10
1
22222
33333
$4444
55555
66665
11111
B804t

958849
6:7 6 810

bk G
- o | 7

000000
111213 14 |‘5'15
111111
222222
333333
144444
555555
668666
111117
198008
Fsasss

1112 13 14.16:16

100000
1718192021 22
111111
zzzézi
333333
hasas
555555
666666
1771117
88888

000000000000
BUHBBNBRINNRNU
REXRRI RRREK
222222022222
333333333333
444480040444
5555550555555

1111110111117
808888880888

599999

v

999999099999

[23_ UBBLABPINANBH

TITIL
33 36 37 38 39 40
RRRRR
222222
333333
144444
555558

111111
888888

Foounnuoou
1-42 43 44 45 4647 48 49 50
BERRRRREN
9222222222
3333333333
Wasa4aaa44
555555558585

66 G6G6566G666/6666665666666666

1171111171
888868088

osoooo00000
51752 53 54 55 56 57 56 59 60
ISARRRRRRR
2222222222

3333333333

444444444

Esiﬁssssss

6666666666
1111111117

999999/99905999995995999999

35 36 37 39 39 4011 42 43 44 45 46 47 48.49 50 51 52 53 54 55 56 57 5B 5 60{6) G2 63 64 65 65 67 €8 63 7 172713747576 7778 79 80 "

61 62 63 64 65 66 67 68 69 70

IRERRRERRR
2222222222
3333333333
4444444444
5555555555

11711111111
86880888888

il 1213737576 71 18 19 80

RERRRRRRE
2222222222
3333333333

1111111111

9999999996/8999999996!

ha44444444f
55555555%55(
66666666666666666666]

-9z~



OUTPUT ‘CARD NO. 3

-AREA |LENGTH | LENGTH 'AREA { PERM.; .PERIMETER | .PERIMETER | PERIMETER
| BAR J Ty Jz2 BAR K |BAR A BAR C ‘BAR'F . BAR J

LOAD |

CARD NO.

\

COUNTY

SPAN
HEIGHT
FILL

[ 7] oy |t e D

O

[ —]

I ) )
e < @ | DESIGN

b Ly D
Lo W —
ot e &) |

5]
fa)
™~
Fred
o
Pud
Fod
. B

oh 0D 2D
P I —~ ]
Py
=

by

00Uﬂﬂﬁ0ﬂﬂﬂﬂﬂgﬂﬂﬂﬂﬂmﬂﬂﬂﬂﬂfﬂﬁﬂﬁﬂmﬂﬂﬂHNGOUDFnﬂﬂﬂﬂﬂﬂdﬂﬁﬂUDGUUDGUDOUOUUBUWB
112 13 16 151617 18 19 20 21 2223 24 25 28 27 28129 30 31 32 33 3435 36 37 38 39 4D} 42 43 44 45 40 €7 48 49 50 51 52 53 54 55 56 5750 59 60,51 62 63 64.65 65 67 68 69 7071 72 73 74 §5 76 77 1819 80
ﬁ |

RRRR R AR R R RN Rl SRRl RRRRR RRRRRRRRRY ARRRRRRRR! RERRSRRRRTRRREARRTE
22222222222222222222222222222222zzz%zfﬁizzzzzzzzzzzz222222222222222222

3334333333333333333333333333333333333333333333333333333333333333£33333
AA4AAAARAAAIA4444 1444400004044 10400044404000004048418048400044/8444

. owb P D

3313303333
446610444
55/5 5/5 555
66(66/5666

Ty
55555 5[5 5555555555555 5555/58555555555555555555555555/55FR555555/55556555/35
6666 6/6/560665/666666666666866666566EFITE50S66TF0TEEEEEETEEEETTE6566686
R R RN AR R RN R RN R RN RN s SR AR N X RS RRRERRE R RRRRRRRRRIRRT RS E!
aaessaaaéaaasséﬁagsaaaaésaa?aﬂéaaagaaB&asaéasasaaaa&sasss&aé@gaaaaaaadséas&s&as
aoloalagaglalessaossooyoalsaooseliodasaiosasasassasyoidhosags |

6768 T 25555

2345} 10141 12 1314 15 16117 18 19 20 21 22123 24 25 26 27 2829 30 31 3233 34135 36 373839 ga1”

(=2 51 <5 Gnd D

54 55

42'43 44 45.46 47 48 48 50 5%

-—

) @D el

999999993993999999?999§§ 

57 58 59 6061 62-63 64 65 €5 &7 68 63 26{71 72 73 74 IS 76 17 78|79 D

A4
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Keypunch‘Instrpqtions

Card .Column

11 - Load
14-15 . County
‘16-19 Design No.
.27-30 Span
.39-40 Outer.  wall
49-50 Inner Wall
57-60 'Height
69-70 - Top 'Slab :
79-80 Depth of ‘Fill

. Punch a 12,overpunchmin;columns‘l,ﬂlO,’20, 30, 40, .50, 60, ,70,:80

) Punch 0019780007 in celumns ‘1 .- 10.
~.Punch zeros in all”otherfcolumns.v

\
|
|
|
|
|

qEquipment QperatinguInstnuctiops

. Sort -output . cards behind header cards -on cc 3. -Then,list:on.407
.board No. 7. w1th :switch 1 on.




) ‘Program‘No,"3202'2
' . Page 1. of .
L 7 Per Card -Deck :
65‘0 PROGR_AH‘LOADING INSTRUCTIONB

Jzloef o falels|al o |ol={- :
 BTORAGE . . - ENTRY o .GWITCHES ‘' ..

. RUM Hgnr .- RUN EERE ADDRESS mUAL DIS'I‘RIBU'!OR fr ocm ’smisr," " smnse|
' e : ~ R i TQP M4 g STOP- :

S " 5’%3’ mm

o N e

-\ ' A Annmzs‘s S K
PROGRAHHED -HALF CYCLE . . CONTROI-
1. Initial Console Settlng ag shown -above.

2. Starting »Procedu‘res Computer Reset, Program start., .
3. special Instructions: Place -1 .data.card behlnd Green. Card in: program

deck. Star't. It w1ll run about 35 to 60 mlnutes.:.

" pIsPrAY | - . - QVERPLOW

If .only one card: is. punched out place that card behJ.nd the Green
- Card in place of the ‘original. data ‘card and. repeat If 3 cards
are ‘punched, sort on-.¢c -3- behind: header cards and llSt -on! board

. No. 7 w:Lth SW/ON. -Use w:Lde paper.‘ Save header cards. o

6§50 PROGRAM OPERATING .INSTRUCTIONS =

"STORAGE - .. .. ENYRY *© ' - -’ SWITCHES -~ - . - SIN. 7 -

STOP . RUN HALF RUN . ADDRESS SMANUAL pm;m |
R, f R gf or st'rnr.?u'ron A sznsz . SENSE
A e A RN - . Uppgn\ “ 4 READ OUT s'ror '\s'roz» ,
N VA YA R N N ?‘ ; .K\ / ) \ ./. L
' mana \\ // -READ IN - \ / N Lo
Ny, . : NS \ 7

"-‘ -\’ Annmsssr-‘... \I’. ' -l N
mosmmn w cYCLE - . - CONTROL . ° .DISPLAY . - ~ OVERPLOW - ERROR
1. Com!ole Betting Shown Above. - ' : : :
2. Btarting Procedurex Computer neset. Program Btart
Punch Yeed - White 5081
control Panels" #2..SWL on .. SW. 2 &-.3. off
3. S8pecial Inst;uetionss - ' '




‘.533 Board WJ.rJ.ng List ,

;FEAD C.and PUNCH.C

..CC.1-10 to- Wbrd 1l Pos 1l0-1
CC.11-16 to Word 2 Pos 6-1]
€C.17-22 to ' Word 3 Pos.6-1
CC . 23-28. to ‘Word 4. Pos..6-1
.CC.29-34 to Word 5.Pos 6-1
.CC:35~40 to Word 6 Pos 6-1
CC 41-50 to'Word 7. Pos 10+l
‘cc:51-60,to-Wbrd”8!Pos.10-1‘
CC .61-70"to Word 2-P 10~-1
'©cC:71~-80 to Woxd .10 Pos 10-1

PUNCH A
“Wired .80-80

PLUG. :RSU .:'& . PSU

/POS.8 control .information .to’ Punch A “‘,. - ‘ S
POS.8 control 1nformat10n to 1.PU Punch code selector No. l L

~Punch +-Exit.to C. Punch Code selector No.»lQT_ T
,Punchmf.Entry“to T Punch:Code -selector: Nq.al.”w.fﬂj T

Word Size- Emltter IR
10 to.Read C-word 1, 7,.8,.9 & 10 -
.6 to Read C_word 2, 3,.4, 5:;& 6

First Read Col .1.to‘:Load
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-General Flow Chart

START , .- STOP
Fill Coefficient ' ..Check for Rerun or
Matrix ' Final Answers .& -Punch
Fill Dead

Compute Bar A

‘Load Matrix Cutoff

ill Id
‘Lizd MgiZix Compute -Center
5 “Wall- Steel
‘$Solve Matrix ' Compute -Side
Wall Steel

\
End of First Section
" Read in .Second Section

{ ..Compute -Steel

.Areas & Cutoff
.Compute Shear ‘Lengths in Bottom
“in Top. Slab Slab
: )

Compute Steel
Areas & Cutoff
.Lengths .in Top

‘Slab

..Compute Shear
in . Bottom Slab




-LIVE

|

a 0 -x-a
c= x=-d
b = Q-—a—c
- (Right 'Half)

ﬁ n

Jp-= (b) (Load/ft)

-32-

Live-Load Sub;Routine'

Matrix column-ih»uppeﬁw(xx)'

X in lower

CCoBExit . 1n.Dlstn1butor
Set SWICH (8- Back Wheel)

*(9 'Front ‘Wheel)

-StOregFrontlln XX only o
_Store Back in. XX .and XX + 1

———

M. = Right. -

-Moment -
‘Left- Moment|

vﬁsi = wlﬁﬁg‘

"~ 2401,

.&Sﬁore-'

_03XX

+Shear in  'f

mn
1)
I

Left Shear

‘Ezzf— (b+2c){2£ -
__(b+e)® - 3]

' P
2401,
(ath)® - 2%

Right shear =

(2a+b) [207-|

s =R

A

Store ASheaJ,.
in 05XX

Store

02X

* 48T,

+Shear 1n o

C1IXX =

|+ (83~ 82)|

nght shear. — '

2401
(a+b)2 - .a%]

(2a+b) [202 - |

- Left sheargﬁwl

lOXX

'{’Ezﬁiza(b+zc)12Q24~

(otc)? - 2] |

H—

Store +Shea
in - 06XX

20 -x-d

x-d-{.
—a-g

(Left Half)

Q
u'u ]

- (Sa- §,)]

ey
|+ . (Ss¥S8y)

P %:(b)(LOad/ft):f

+.(83+82)

o

. EXIT-




START

h=H + JL‘+'4

12 12

(feet)

0211
0711

gl i
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Fill Coefficient Matrix

0311
0511
£ 511
0811

=

1011
1111

W,
2(12)

£= Span. +

Wo

IETIET (feet)

T2/1728
= W3/1728
Ww2/1728

=i
I
Il

I3

h
31 to TEMPI

0202 1010
0301
to 0505
°L " o707
0806
_ Q __h to 0605
3I; 3Iz 1110
, h 0508
+
0 , b, 0201 61s t° 0803
311 '312 0706 1003
A L
To PAGE 34
0302
£ o 9904 Note: + 1.0 is loaded
31, 0807 with the program to
1009 locations 0101
I 0103
0105
0106
h to 0210 0108
61z 0705 0110
0402
] 0403
0404
0907
b t0'0606 8382
6I2 - 1101} . '

N
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Fill ‘Dead. lLoad Matrix

|

e = 100 (2/+W.). F
o+ T (224w, ) (150)

To 'PAGE 35
P=e+ : , - f
(2W,+W2) (H) (150) SR P Gy PPN IR PL- B
* 12412 | 157 |
to 0711 1112

L io rEMPL E " '

481, + 22— Tero8.7m2 L) |

| 241 | MRS -1

| ‘ - to 0212 0612
/ - 10200
‘ el to 0300

481, 0600 "28 -
ffig——.to TEMP2
ef? '
'4811 to . 0500
2
to TEMPL

-(28.7) (F) (h)

\
‘ .
| | 12415

il

(28.7) (F+2) (h)
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Fill Live Load Matrix

J,

Find y | X =0.35(
'y = 14' H load 1
y = 4' Military X+ y
. |Front Wheel
: J XX = 14 Back Wheel @ X
 Find Wheel Live Load S.R. |xx = previous -+ 1
{Load in Table Live Load S.R.
' .Wl 1
= — T —_— 4
1 X 5 T-2 16 3 ‘ y
.Compute Back .Wheel Front Wheel @ X + Y
Impact & Add XX = 13 XX = previous + 1
to Wheel Live .Load S.R. Live Load S.R.
Compute
B roaa/ft X=X+ 0.050
24
Front ‘& Back Wheel
d = 0.25'
i T Wheel —*
P = 9.175s5+3.2
=7 Back Wneel XX = 29
d=7/8F ‘Live Load S.R.
_ Wheel '
IAB.F y
X +Y
d=7/8 F . Front Wheel
. XX = 29
No Live p = 2 Wheels [ | Live Load.S.R.
.Load 4 + li F
¥ — X - Y
'Change td d=17/8F . Front Wheel
‘Floating 4. Wheels ' XX = 30
. = "‘_’"’—’?'_ .
Point p le + 14 F Live Load S.R
!
Solve Change to " Read in
Fixed - a. tionl—
Matrisx ixe Second -Section SHEAR ~N
Point of Program
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.SHEAR Shear in Top Slab
Set X =
Wiy 1
—_ + - 2=
2 T 2 16
First Time
1 A4
= 2= + ——
: t 216' 932
<Setr§;= 1] [ Store t
[ Wa e
B £ I Qe . Ain T
L- 1% % T2 15 ,,
:Second - Time
+ . [X-(Czatbz2)] p v
' \'4
2o = —m
I :302d

‘Store -if Larger

- (X-C1) (p)

)




Shear in Bottom Slab

SHBOT

'

. Set X =
We 1,
[ >t T~ 2,16)

First Time

2

. Set X =

Second Time

1
le .

Set

*

13

-37-

. SHEAR =
Mpy, - M
L ¥pr - Mep

‘Live Load |

20 |

16 *

XX + 1




-38-

. Top. Slab .Moment Sub. Routine

' . -SLABM
l ' "X in.Lower’
T set ' ' Exit in Distributor
‘ Set SWICH 8 for :+ Moments
XX = 13 ' © 9. for - Moments
TO35
L XX + 1

|
|

- EXIT

M

BAs = 17,2604

..8tore if Larger

1 M
t= 27 ﬁ/ 248

| Store ‘if Larger
TO37

Pz [x-(aztbp) 1%

+

+'E;[X—(aL+b1)]?
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Steel Areas and Cutoff Lengths in Top 'Slab

. SLAB

We.

£t X =
Set X | 5

M. Sub Routine

Store Steel
. Area
Bar_A

TO51

T046

X +_3I|
M-Sub Routine

Steeld50%
B A 7

Store X
Az

| T047

‘X = 0.5Q

M ‘Sub Routine

X - 3"

M Sub Routine

(

Steell50%
.Bar B

X + 3"

.T052

X = 0.50
‘M Sub Routine

‘TO49

X + A3|I |
M Sub Routine

/X +_3ll

M .Sub Routine|:

Store X
Al !

"Store Steel
for Bar B
1if Greater

Y

- T m

M .Sub Routine

.|-Store Steel

..Area
-Bar C

T055

X - 3"
M Sub. Routins

TO50

X = 0.350
M- Sub Routine

W, — B SLAB
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Bottom Slab .Moment . Sub.Routine

‘BS

X in .Lower
: Bxit in Distributor
- Set :SWICH 8 for + Moments
9 for. - Moments

r=RL,

Live Load , M
- 4 o4

( -
-Mgp (Q-x)

CMpex
-+ Rx

— [P + Tr—[xzf

[ Live Load]

2

-
493

1 M
t =29+ 248

Store if. Larger

M

Bs = 775604

XX + 1

1. 8tore .1if Larger
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Steel Areas and Cutoff Lengths in Bottom Slab

-BSLAB

l

L

- Wz
. Set X = 2

.M Sub Routine

Store Steel
. Area
Bar J

X - 3"

TO61

A

X + 3"

M Sub Routine

Steell50%
Bar..J

! Y

M sub Routine

"N | TO65

Y steeld50%
§81<30%

[ .
<

X = 0.5(
M Sub Routine

. TO64

X + 3"

M&Sub:Routine

Store X
J2
. TO62
X + _3ll

M- Sub Routine

. |Store Steel
.|Eor Bar. G
if Greater

X =0.50
.M sub Routine

y

"X = 0.50

M Sub - -Routine

X + .3"
M Sub Routine

TO67

G1=X

. W
x=0-%

M Sub Routine

|store steel
..Area
Bar F

X - 3"
M. Sub -Routine

‘Wil MSIDE
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' Side Wall-Moment Sub.Routine
SIDEM o
l . X in .Lower
. Exit in Distributor
-Set .SWICH 8. for + -Moments
: 9. for - Moments

"Set

TO70

I M.
=295 */To7

{storeﬂif”Larger ‘ X+l

M

s~ 175008

EXIT

-.8tore if ‘Larger
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Side Wall Steel Areas

MSIDE
X ="T7/2 ,
-MR = Mpc Mg, = Mcp X + 3"
SWICH = 9 1 M- .Sub Routine
M Sub Routine .

> CTR

Store Steel
-|Area if
Larger than :
Bar C . |Store Steel
Area for Bar E
if Greater

X =C, - T/2 TO79 . |

.25% side
M..Sub Routine

X = 0.5h
‘M Sub Routine

]

X=0Cy - T/2 [ Change
100% Side MR = Map ‘:M.'L = 'MFA
M Sub Routine SWICH = 8

B 'St E
Store Large Store steel
? Area if
Area for Larger th
‘Baxr .D ’ ger an
Bar D
X="h - T/2 X="h~F, +T7/2 + 2"

100% .si
. M-.Sub Routine % -Side

MuSdb Routine

. -Store Steel
Area if X=h - F, +T/2 + 2"

‘Larger . than 25% Side
Bar F M: 8ub Routine
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“Center: Wall. Steel

-.CTR

|

‘=IE:%4£“(MBE)

o
=2 (Mgp)

_h-T/2
M= T (Mgp)
I

“ on Mpe)

Store

. Larger

XX + 1

|ag =

17,5004

|

~ BARA




‘BARA

l

X = 1.00

‘M. Sub  Routine

X + ,3"

:M Sub.-Routine

A +3"

M. Sub Routine

il
o

Ay

CHECK

~45~

Bar A Cutoff Lengths

. CUTOF

13

#

S

As = 172604

Store if Larger

XX + 1




CHECK

;. IChhange Wz

‘Punch New
Data -Card

N

Punch 3

|Ans. .Cards

N




m
w0

by

: OUTPUT AREA 2 (OP 74)__,’ —pl
|"_' OUTPUT AREA 3 (OP 77) INPUT AREA 1 (OF 70, 72)

, 75)
.\ 78) —o—-l i I-d—— QUTPUT AREA 1 (OP 71)_—.'

INPUT AREA 2 (OP 73,
INPUT AREA 3 (OP 76,

DRUM STORAGE LAYOUT FORM-

01

;‘ - -LPP»

01

03 53 03

04 54 04

0s 55 0s

06 56 06

07 57 o7

08 58 08

09

10

it

X Hb.L‘.L;‘

13

e ] 4

<16




INPUT AREA 2 (OP 73, 75) .
INPUT AREA 3 (OP 76, 78) —’l I—-o— OUTPUT AREA 1 (OP 71)_>|

DRUM STORAGE LAYQUT FORM

sof 3

siff o1 st
=gy
s2 fl oy 8 o2 s2
03. 53 03 53 03 53 03 53 03 53 03 53 03 53 n3 53 03 53 fil g < 23 53
04 54 04 s¢ 04 54 04 54 0s sS4 04 54 04 54 04 54 04 ,o54fl L~y 0s 54
05 55 0s S5 0s 55 05 55 05 55 05 55 05 55 0s 55 os | ¥dss ]‘5 osfl ()ss
. [
06 56 06 S6 06 56 06 56 06 56 06 56 06 56 06 56 06| &=s6 06 | g 56
07 57 07 57 07 57 07 57 07 57 07 57 07 57 07 57 07 \Js57 07 15157
03 58
09 59
10 60
T ‘61
Lo A 62
[@)E
—_—14 14 64
15 15 65
16 16 66
17
- 18
=19
[@H

OUTPUT AREA 2 (OP 74)
I‘—OUI’PUT AREA 3 (OP 77)—>| |<——INPUT AREA Y (OP 70, 72) —’i

10

-G . J 28 jLosp-y 8
29 Ci Jy 29 J{SPAN7S
30 D dp- 30 W, 8o
31 E . K 31 W, 81
32 82 32 82 32 82 32 82 32 82. 32 82 32 82 32 82 A 32 F 82 |PER A3z [[HEIGHTS2
33 83 33 83 33 83 33 83 33 83 33 83 33 83 33 83 Ap 33 R 83 |PER C13 T .83
34 84 34 84 34 84 34 84 34 84 34 84 34 84 34 84 8 34 G 84 |PER F34 HFILL 84
35 85 35 85 35 85 35 85 35 85 35 85 35 85 35 85 B, 35 G, 85 |PER J35 ; 85
36 86 36 86 36 86 36 86 36 36 86 36 86 36 86 B, 36 Gp 86 |SIZE 36 )J0OO80—86

397

39

39




10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210

220

230
240

250 -~

260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420

PNNNNRONNNMNNONDNDNNDNMNNNNDNNNMNPDMNNDNNNDNDMNDMNNNDNDMNDNNDNDND

0200
0229
0335
0004
0000
0001
0003
0005
0006

. 0007

0008
0009
0010
0011
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0030
0035
0044
0045
0046
0047
0060
0061
0064
0065
0066
0067

REL
RBR
REQ
REQ
REQ
HLT
HLT
HLT
HLT
NOP
HLT
RAL
HLT
HLT
HLT
HLT
HLT
RAL
Rst
RAL
RAL
RSL
RAM
RSM

RAL "

SRT
SRT
SRT
SET
SRT
RSL
RAL
RAU
RAU
RAU
RAU
RAL
RSL
RAL
RAL
RSL
RAM

TWIN BOX CULVERT

1200
0000
FIX
FLOAT
INT
FO093
FO092
F0091
FOO094
FO000
FO000
F8002
FO095
FO096
FO097
FO098
FO099
F8001
F8001
F8001
F8001
F8001
F8001
F8001
F8001
FO002
FO002
FO002
FO002
FO002
F8002
F8002
0104
0104
0104
0104
FB001
F8001
F8001
FB0O01
F8001
F8001

0399
0200
0229
0280
F8000
F8000
F8000
F8000
0122
0122
0261

F8000

F8000
F8000
F8000
F8000
0123
0123
0056
0123
0123
0123
0123
0029
0077
0077
0077
0077
0077
0097
0097
0209
0212
0213
0214
0027
0027
0056
0027

0027,

0027

"~ 1ST HALF

SIR
SIR

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MATIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MA TN
MAIN
MAIN
MA TN
MAIN
MAIN
MAIN

004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024

025

026
027
028
029
030
031
032
033
034
035
036
037
038
039
040

1400

1429

1535
1204
1200
1201
1203
1205
1206

1207

1208
1209
1210
1211
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1230
1235
1244
1245
1246
1247
1260
1261
1264
1265
1266
1267

01
01
01
01
00
01
65
01
01
01
01
01
65
66
65
65
66
67
68
65
30
30
30
30
30
66
65
60
60
60
60
65
66
65

65

66
67

0093
0092
0091
0094
0000
0000
8002
0095
0096
0097
0098
0099
8001
8001
8001
8001
8001
8001
8001
8001
0002
0002
0002
0002
0002
8002
8002
1304
1304
1304
1304
8001
8001
8001
8001
8001
8001

8000
8000
8000
8000
1322
1322
1461
8000
8000
8000
8000
8000
1323
1323
1256
1323
1323
1323
1323

1229

1277
1277
1277
1277
1277
1297
1297
1409
1412
1413
1414
1227
1227
1256
1227
1227
1227

-67~




430
440
450
460
470
480
490
500

510 -

520

530"

540
550
560
570
580

590"

600
610
620
630
640
650
660
670
680
690

700

710
720
730
740
750
760
770
780
790
800
810
820
830
840
850

0068
0069
0070
0071
0119
0122
0280
0084
0240
0346
0257
0217
0075
0232
0343
0287
0162
0135
0104
0077
0183
0095
0210
0063
0164
0025
0037
0180
0027

0038 "

0258
0265
0029
0085
0043
0051
0078
0032
0039
0196
0049
0157
0100

RSM
RAL
LDD
LDD

oo
RAL
BMI
LDD
SA
SLT
LDD
SDA
SRT
AUP
LDD
LDD
RAL

00

00 -

LDD
SDA
RAL
BMI
SUP
AUP
SRT
STL
STL
SLT
STL
RAM
STL
SLT
STU
RAU

TMPY

NZE
RAL
SLT
NzZU
STD
RSL
STL

F8001
F8001
0074
0174
FO00O0
FO000
0335
0287
0343
FOOO04
0162
0122
FO002
0135
F0000
FO000
FOO0O
FO0O00
FO000
0180
0037
0104
0063
0119
0119
F000?2
FO00O0
FO000
FO002
N104
F8003
0119
FO002
0040
F8002
0104
0032
F8003
FOOO01
0049
0104
0160
0104

0027
0027
0177
0177
FO000
0280
0084
0240
0346
0257
0217
0075
0232
0343
F8003
F8003
0280
0000
~F0000
0183
0095
0210

0164

0025
0025
0037
0122
0122
0038
0258
0265
0122
0085
0043
0051
0078
0099
0039
0196
0100
0157
0216
0158

MAIN
MA TN
MA TN
MATN
MATN
MAIN
MATIN
MAIN
MAIN
MATIN

MAIN

MAIN
MA TN
MAIN
MAIN
MAIN
MAIN
MA TN
MAIN
MATIN
MAIN
MATIN
MAIN

‘MAIN

MATIN
MAIN
MAIN
MAIN
MATN
MATN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MATIN
MAIN
MAIN
MAIN

041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083

1268
1269
1270
1271
1319
1322
1480
1284
1440
1546
1457
1417
1275
1432
1543
1487
1362
1335
1304
1277
1383
1295
1410
1263
1364
1225
1237
1380
1227

1238

1458
1465
1229
1285
1243
1251
1278
1232
1239
1396
1249
1357
1300

68
65
69
69
00
65
46
69
22
35
69
22
30
10
69
69
65
00
00
69
22
65
46
11
10
30
20
20
35
20
67
20
35
21
60
19

45

65

35

44
24
66
20

8001
8001
1274
1374
0000
0000
1535
1487
1543
0004
1362
1322
0002
1335
0000
0000
0000
0000
0000
1380
1237
1304
1263
1319
1319
0002
0000
0000
0002
1304
8003
1319
0002
1240
8002
1304
1232
8003
0001
1249
1304
1360
1304

1227

1227
1377
1377
0000
1480
1284
1440
1546
1457
1417
1275
1432
1543

8003 -
18003

1480
1200
0000
1383
1295
1410
1364
1225

1225

1237
1322
1322
1238

1458

1465
1322
1285
1243
1251
1278
1299
1239
1396
1300
1357
1416
1358



860
g70
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
125¢C
1260
1270
1280

NN NN NNDNNNDNNNMNDNNNDNNNDNNMNOONDNNDNDNDMNNNNDNIN N MNNNDNDNMNODNNNDNDND NN

0158
0216
0028
0048
0160
0161
0040
0056
0013
0171
0179
0159
0215
0278
0033
0190

‘0193

0249
0208
0094
0207
0266
0073
0034
0160
0161
0168
0026
0123
0129
0148
0105
0116
0173
0127
0126
0137
0140
0146
0052
0112
0124
0149

RSL
AML
AML
STL

00

00

00
SLT
STL
STU
RAU
SRT
DVR
NZE
SLT
NZU
SRT
STL
RAL
STL
RAL
AML
SML
STL

00

00

ro

00
SLT
STL
RAM
STL

"SML

NZE
RAL
SLT
BMI
LDD
SDA
ALO
BMI
RAL

SRD.

0161
0119
0040
0119
FO000
FOO00
FOOO0O
FO002
0168
0026
0104
FOOO1
0168
0033
FO0O01
0193
FOOO1
0104
0161
0104
0160
0119
0026
0119
FO000
FO00O0
FO00O0
FO000
FOO0?2
0133
F8003
0111
0119
0126
0133
FOO004
0140
0143
0149
0106
0122
0133
FO0O0O

0216
0028
0048
0122
FO049
FO050
FO000
0013
0171
0179
0159
0215
0278
0122
0190
0094
0249
0208
0266
0207
0266
0073
0034
0122
FOO049
FO050
FO000
FO0O0O
0129
0148
0105
0116
0173
0127
0101
0137
0141
0146
0052
0112
0124
0149
0101

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MA TN
MAIN
MAIN
MAIN
MAIN
MAIN
MA TN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN

084
085
086
087
088
089

090

091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

1358
1416
1228
1248
1360
1361
1240
1256
1213
1371
1379
1359
1415
1478
1233
1390
1393
1449
1408
1294
1407
1466
1273
1234
1360
1361
1368
1226
1323
1329
1348
1305
1316
1373
1327
1326
1337
1340
1346
1252
1312
1324
1349

66
17
17
20
00
00
00
35
20
21

-60

30
64
45
35
44
30
20
65
20
65
17
18
20
00
00
00
00
35
20
67
20
18
45
65
35
46
69
22
15
46
65
31

1361
1319
1240
1319
0000
0000
0000
0002
1368
1226
1304
0001
1368
1233
0001
1393
0001
1304
1361
1304
1360
1319
1226
1319
0000
0000
0000
0000

0002

1333
8003
1311
1319
1326
1333
0004
1340
1343
1349
1306
1322
1333
0000

1416

1228

1248

1322
0049
0050
0000

1213

1371
1379
1359
1415
1478
1322
1390
1294
1449
1408
1466
1407
1466
1273
1234
1322
0049
0050
0000
0000
1329
1348
1305
1316
1373
1327
1301
1337
1341
1346
1252
1312
1324
1349
1301




1290
1200
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710

NN NONNDNDNDNDNDNNNPODNNODNNDMNDNNRNNDNDMNDNNNDMNDNDNDND NN ND NN NDNNDMNDNDDNN

0101
0109
0062
0115
0172

00769

0132
0138
0083
0139
0099
0107
0165
0117
0128
0050
0057
0166
0141
0053
0118
0125
0131
0059
0080

0087 -

0090
0093
0199
0108
0120
0096
0110
0147
0113
0134
0130
0142
0058
0114
0143
0106
0144

ALO
NZE
NZU
LDD
SRD
RMI

SUP
SUP

AUP
AUP

STL
RAM
STL
RAU
SCT
STU
RSM

AML .

LDD
SDA
SLO
BMI
RAL
SRD
ALO
NZE
NZU
SRD
STL
RAM
ALO
RAU
SCT
STU
RSM
AML
RAL.
STL
LDD
STD
31
00
00

0104

0062

0115
0119
FOO0O01
0132

F8001

0144
F8001
0144
0104

F8003 .

0119
Fgoonz
FOO000

0104

F8002

0119

0145
0059
0121
0131
0104
FOOO0O0
0133
0090
0093
FOOO1
0104
0111
0144
F8002
FO00O0
0104
F8002
0111
0133
0104
0111
0119
F9999
FO009
FOO0O

0109 .
0099 -

0117
0172

0079

0083
0138
0099
0139
0099
0107
0165

0122

0128
0050
0057
0166
0165
0053
0118

0125

0130
0059
0080
0087
0099
0096
0199
0108
0120
0165
0110
0147
0113
0134
0165
0142
0058
0114
0122
0101
FOOO0O0
FOOO1

MAIN
MATIN
MAIN
MAIN
MAIN
MATIN
MAIN
MATR

MAIN .

MAIN

CMAIN

MAIN
MATN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MA TN
MATN
MAIN
MA TN
MA TN
MATIN
MA TN
MAIN
MATN
MAIN
MATN
MA TN
MATIN
MATN
MAIN
MA TN
MATN
MAIN
MA TN
MAIN
MAIN
MAIN
MA IN
MATN

127

128
129
130
131
132
133
134

135

136
137
138
139
140
141
142
143
144
145

146

147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

1301
1309
1262
1315
1372
1279
1332
1338
1283
1339
1299
1307
1365
1317
1328
1250
1257
1366
1341
1253
1318
1325
1331
1259
1280
1287
1290
1293
1399
1308
1320
1296
1310
1347
1313
1334
1330
1342
1258
1314
1343
1306
1344

15
45
44
69

31 .

46
11
11
10
10
20
67
20
60
36
21
68
17
69
22
16
46
65
31
15
45
44
31
20
67

15 -

60
36
21
68
17
65
20
69
24
31
00
00

1304
1262
1315
1319
0001
1332
8001

1344

8001
1344
1304
8003
1319
8002
0000
1304
8002
1319
1345
1259
1321
1331
1304
0000
1333
1290
1293
0001
1304
1311
1344
8002
0000
1304
8002
1311
1333
1304
1311
1319
999G
0009
0000

1309
1299
1317
1372
1279
1283
1338
1299
1339

© 1299

1307
1365
1322
1328
1250
1257
1366
1365
1253
1318
1325
1330
1259
1280
1287

1299

1296
1399
1308
1320
1365

- 1310

1347
1313
1334
1365
1342
1258
1314
1322
1301
0000
0001



1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140

0145
0121
0097
0036
0054
0163
0209
0212
0213
0214
0086
0098
0055
0102
0261
0177
0233
0074
0174
0229
0185
0041
0198
0154
0076
0187
0167
0175
0126
0197
0223
0260
0264
0031
0188
0245
0299
0150
0072
0189
0195
0170

T 0228

31

020)
LDD
SRT
ALO
STL
NzU
NZE
BMI
BOV
RAL
LDD
SDA
RAL
SRT
SRT
SDA
RCD
PCH
STD
LDD
SDA
LDD
SPA
SLT
SDA
SRT
RAL
ALO
STL
RAU
NZE
5CT
STL
RAL
BMI

-SUP

AUP
SUP
SRT
STL
RAL
SLO

FG999
FOO10
0119
0006
Fe&oo1l
0119
0086
0086
0086
0086
0343
0102
0122
FOOOO
F0002
FOOOD2
0292
FOOOOQ
FO0O00
0182
0088
0195
0151
0223
FOOO04
0191
FO0O02
F8003
0091
0153

FOOO0O -

0264
FOOO0O
0184
F8003
0299
0153
0153
0184
FO0O02
FOO0O0O0
0223
0191

0080
FOOO0O
0036
0054
0163
0122
0122
0122
0122
0122
0098
0055
F8001
0280
Faooz
0233
F8001
0122
0122
0185
0041
0198
0154

0076

0187
0167
0175
0136
0197
0223
0260
0195
0031
0188
0245
0150
0072
0072
0189
0195
0170
0228
0296

MAIN
MAIN
MAIN
MATIN
MATIN
MATIN
MATIN
MATIN
MATIN
MATIN
MATIN
MAIN
MATN
MATIN
MATIN
MATIN
MATN
MAIN
MAIN
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT

FLOAT -

FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
001
002
003
004
005
006
007
008
009
0loe
011
012
013
014
015
016
017
018
019
020
021
022
023
024

1345
1321
1297
1236
1254
1363
1409
1412
1413
1414
1286
1298
1255
1302
1461
1377
1433
1274
1374
1429
1385
1241
1398
1354
1276
1387
1367
1375
1336
1397
1423
1460
1464
1231
1388
1445
1499
1350
1272
1389
1395
1370
1428

31
00
69

-30

15
20
44
45
46
47

65

69
22
65
30
30
22
70
71
24
69
22
69
22
35
22
30
65
15
20
60
45
36
20
65
46
11
10

11

30
20
65
16

9299
0010
1319
1206
8001
1319
1286
1286
1286
1286
1543
1302
1322
0000
0002
0002
1492
0000
0000
1382
1288
1395
1351
1423
0004
1391
0002
8003
1291
1353
0000
1464
0000
1384
8003
1499
1353
1353
1384
0002
0000
1423
1391

1280
0000
1236
1254
1363

1322

1322
1322

L1322

1322
1298
1255
8001
1480
8002
1433
8001
1322
1322
1385
1241
1398
1354
1276
1387
1367
1375
1336
1397
1423
1460
1395
1231
1388
1445
1350
1272
1272
1389
1395
1370
1428
1496

=€§~



2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250

2260.

2270

2280 -

2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2640
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560

2570

0296

0211

0220
0235

- 0291
0248
0088

0082
0191

0091

0153
0184
0230
0151
0200
0206
0012
0218
0224
0243
0155
0176
0234
0092
0201
0239
0237
0293

0202

0262
0277
0238
0241
0192
0298
0204
0263
0225
0178
0251
0315
0186
0244

NZE
ALO
ALO

LDD
SDA

STL

STL -

00
00
00
- 00

00
00

RAU
STD
LDD
SDA
LDD

SDA

SLT
SDA
SRT
RAL
ALO
STL
RAL
SLT
STL
RAM
SLO
SLT
BMI
LDD
LDD
SDA
RAM
SLO
BMI
RAU

00
STU
R&L
SLO

0211
F8001

0230

0088
0195

0223
FOOOO
FOQOO

~F0O000
‘FOOB0 -

FOO0O

FO000 -
FO0001

FOO0O
0203

0259 °

0315
0221
0239
FOO004
0221
FO002
F8003
0246
0222
FO00O0
Fo002
C 0247
F8003
0222
FOOO04
0241
0194

0295 -

0251
F8002
0219
0178
0247
FO0O0O
FOOO0O0
0239
0297

0182

0220
0235
0291

0248

F8Q02

0170

FOQO0O

- F0000°
FOO049.

FO000
FOO0O0

FOOQ0
0260

0206
0012
0218
0224
0243
0155
0176
0234
0092
0201
0239
0237
0293
0202
0262
0277
0238
0192
0298
0298
0204
0263
0225
0315
0251
0315
0186
0244
0205

FLOAT

 FLOAT
~ FLOAT'
FLOAT

FLOAT
FLOAT
FLOAT
FLOAT
FLOAT

- FLOAT
FLOAT
FLOAT
FLOAT
FLOA

FIX .

FIX

FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FI1X
FIX -
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX

025

- 026
027"
.028

029
030
031
032
033
034
035
036
037
038

-001

002
003

004

005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029

1496
1411
1420
1435
1491

1448

1288
1282
1391

" 1291

1353
1384
1430
1351
1400
1406
1212
1418
1424
1443
1355
1376
1434
1292
1401
1439
1437
1493
1402
1462
1477
1438
1441
1392
1498
1404
1463
1425
1378
1451
1515
1386
1444

£

45
15
15
69

22

20
20
00
00
00
00
00

00

60
24
69
22

69 .

22
35
22
30
65
15

20 .

65
35
20
67
16
35
46
69
69
22
67
16
46
60
00
21
66
16

14711
8001
1430
1288
1395
1423
0000
0000
0000
0000
0000
0000

0001

0000
1403
1459
1515
1421
1439
0004
1421
0002
8003
1446
1422
0000
0002
1447
8003
1422
0004
1441
1394
1495
1451
8002
1419
1378
1447
0000
0000
1439
1497

1382

1420
1435

1491
1448
8002
1370
0000
0000
0049

0000-

0000
0000
1460
1406
1212
1418
1424
1443
1355
1376
1434
1292
1401
1439
1437
1493
1402
1462
1477
1438
1392
1498
1498
1404
1463
1425
1515
1451
1515
1386
1444
1405



2580
2590
2600
2610
2620
2630

2640

2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000

NN MNDNDMNDN NN MNNN MNP MNDMNNN

0205
0312
0268
0275
0279
0285
0250
0246
0259
0221
0194
0295
0219
0247
0297
0222
0203

LDD
SDA
ALO
BMI
SLO
RSL
STL

00
STU
RAL
SRT
SLT

00

00

00

(6¢)

00
BLR
BLR
BLR
RLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
BLR
REG
REG
REG
REG
SYN

0259
0315
0221
0203
F8001
F8002
0239
FOOO0O
FOOO0O
FOO00O0
FOOOO
FOOQO
FOO10
FOOO0O0
FOO0O01
FOOOO
FO00O0
0000
0100
0163
0200
0263
0300
0363
0400
0463
0500
0563
0600
0663
0700
0800
0900
1000
1100
1850
1501
L1961
R1951
X1827
Y1877
21927
START

0312
0268
0275
0279
0285
0250

F8001

F0049
0186
0237
0315
0315

FO000

FOO0O0O

FO000

FO000

FO000
0030
0130
0180
0230
0280
0330

0380.

0430
0480
0530
0580
0630
0680
0730
0830
0930
1030

. 1130

1873
1905
1999
1960
1836
1886
1936
0050

FIX 030
FIX 031
FIX 032
FIX 033
FIX 034
FIX 035
FIX 036
FIX 037
FIX 038
FIX 039
FIX 040
FIX 041
FIX 042
FIX 043
FIX 044
FIX 045
FIX 046
Al

B1

A2

B2

LIVE LOAD

LL MOMENT

1405
1512
1468
1475
1479
1485
1450
1446
1459
1421
1394
1495
1419
1447
1497
1422
1403

69
22
15
46
16
66
20
00
21
65
30
35
00
(030]
00
00
00

1459
1515
1421
1403
8001
8002
1439
0000
0000
0000
0000
0000
0010
0000
0001
0000
0000

1512
1468
1475
1479
1485
1450
8001

- 0049

1386
1437
1515

1515

0000
0000
0000
0000
0000

..,'gg_



0053
0059
0066
0069
0076
0079
0036
0039
0046
0049
0156
0159
0766
0769
0776
0779
0086
0089
0096
00%9
0256
0259
0866
8003
8002
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
0034
0143
0002
8001
0004
0072
0000

0056
0063
1429
0073

1429

0033
1429
0043
1429
0153
1429
0763
1429
0773
1429
0083
1429
0093
1429
0253
1429
0863
1429
0873
0031
0130
0230
0330
0430
0530
0630
0730
0830
0930
1030
1130
0139
0146
0353
0359
0869
8002
0453

~96-



3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860

DIVID

INST2
GO1

SUB

SUB1

STD
RSL
ALO
STL
RAU
SLT
AUP
SLT
STU
AUP
RAL
NZE
STD
RAL
RAL
DVR
STL

n3
RAU
AUP
LDD
STD
RAL
SLO
NZE
ALO
ALC
STL

sLO

NZE
RAU
SLT
AUP
SLT
AUP
RAU
NZU
STU
RSL
ALO
STL
RAL
SLT

TEMP1
KON1
KON1
COLMN
EQUAT
0002
COLMN
0004
TEMP2

0000

TEMP3

TEMP3
TEMP1
TEMP3

0000
TEMP2
INST2
TEMP3

0000
COLMN
KON30

8001
KONT
ROW
EQUAT

ROW
0002

EQUAT
0004

0000

TEMP1
KON1
KON1
GOLMN
EQUAT
0002

- DIVID

8003

GO1

INT

8003
GO1

SUB
DIVID

UDATE

8003

UDATE

SUB1

DIAGONAL

COLUMNS

COLUMN X

0453
0459
0189
0239
0196
0047
0553
0097
0057
0065
0068
0055
0058
0064
0067
0765

0767

0764
0969
0867
0075
0070
0559
0147
0155
0158
0659
0289
0246
0197
0350
0247
0653
0297
0157
0060
0255
0759
0859
0339
0389
0296
0347

24
66
15
20
60
35
10
35
21
10
65
45
24
65
65
64
20
03
60
10
69
24
65
16
45
15
15

20

16
45
60
35
10
35
10
60
A
21
66
15
20
65
35

0356
0034
0034
0193
0143
0002
0193
0004
0062
0068
0000
0058
0061
0067
0061
0356
0061
0000
0062
0070
0061
0000
0193
0250
0158
8001
0034
0243
0143
0350
0243
0002
0143
0004
0060
0000
0759
0356
0034
0034
0193
0143
0002

0459
0189
0239
0196
0047
0553
0097
0057
0065
8003
0055
0559
0064
1480
0765

0767

0764
0969
0867
0075
8003
0559
0147
0155
0659
0189
0289
0246
0197
0051
0247
0653
0297
0157
8003
0255
0051
0859
0339
0389
0296
0347
0753




3870
3880
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
8040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280

INST1
GO2

UDATE

'CHECK

KON1

KON11
KON30
CHANG

ALO
SLT
ALO
RAL
NZE
STD
RAU
SLT
AUP
SLT
STU
AUP
LDD
STD
RAL
RAL
MPY
STL
RAL
SLO
STL

03
RAL
ALO
LDD
STD
RAL
SLO
NZE
ALO
RAL
SLO
NZE
ALO
RAL

sto.

NZE
ALO
00
00
00
RAL

COLMN
0004

0000

TEMP3
ROW
0002
COLMN
0004
TEMP2

0000
TEMP4

TEMP1
TEMP3
TEMP3
TEMP4
TEMP3
TEMP4

0000
TEMP2
INST1
TEMP4

0000
COLMN
KON30

8001
ROW
KON11

8001
EQUAT
KONT1

8001
0000
0000
0000
Fri

8002

GO2

8003

INT

8002
GO2

UDATE
suB1

CHECK
SuB

CHANG
BEGIN
0001
0011
0030

COLUMNS

ROW

ROW

NO OF ROWS
NO OF COLS

0753
0397
0257

- 0160

0355
0258
0864
0447
0853
0497
0357
0865
0768
0953
0260
0963
0161
0081
0964
0261
0965
0360
1065
0967
0775
0770
0959
0547
0455
0358
0051
0597
0555
0458
1059
0647
0655
0558
0034
0450
0250
1159
1063

15
35
15
65
45
24
60
35
10
35
21
10
69
24
65
65
19
20
65
16
20
03
65
15
69
24

16
45

15

65
16
45
15
65
16
45
15
00
00
00
65
69

0193
0004
0160
0000
0258
0061
0243

0002

0193
0004
0062
0768
0000
0457
0963
0356
0061
0061
0457
0061
0457
0000
0062
0770
0457
0000
0193
0250
0358
8001
0243
0450
0458
8001
0143
0450
0558
8001
0000
0000
0000
0059
0966

0397
0257
8002
0355
0959
0864
0447
0853
0497
0357
0865
8003
0953
0260
1480
0161
0081
0964
0261
0965
0360
1065
0967
0775
8002
0959
0547
0455
0051
0339
0597
0555
1059
0659
0647
0655
1159
0031
0001
0011
0030
1063
1400

—-8 Sv—



4300

4310

4320
4330

4340 .

4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580

4590

4600
4610
4620
4630
4640

- 4650

4660

4670
4680

4690
4700
4710
4720

SR1

RAL
LDD
RAL
LDD
RAL
LDD
RAL
LDD
RAL
LDD
RAL
LDD
RAL
LDD
RAL
LDD
RAL
LDD
RAL
LDD
NOP
STD
STL
RAU
MPY
ALO
AUP
AUP
MPY
SUP
RAL
AUP
MPY
SUP
STU

- RAU

MPY
RAU
MPY
SRD
STL
RAU
AUP




5100
5110
5120
5130
5140

AUP
AUP
LDD
BD1
AUP

XX
FIFTY
SWICH
TOl9

2HUN

EXIT1

TO15
TO15

TO1l6
8003
1850

1851

8003
7018
TO18
TOA

TOB
TOB

TO19

0771
1673
0797
0855
0233

0041

0650
0756
1614
0871
0971
1765
1723
1176
0777
0084
1773
0181
0087
0042
0040
0393
1850
0137
0090
1851
1815
1823
0074
1171
1086
1140
1190
0748
0078

0187

1621
0035
0774
1923
0231
0237
0092

10
19
60
19
35
64
24
20
21
65
16
16
46
65
20
10
10
69
91
10
10

20

69
91
10
65
16

46

65
16
46
15
65
20
66
15
16
20
10
10
69
91
10

0868
1076
8002
0062
0004
0061
0053
0461
1068
1067
0461
1168
1176
8003
0131
1068
1626
0134
0040
0145
0393
0100

0134

0090
0443
0461
1168
0074
8003
1067
1140
8001
1067
0975
8002
1067
0131
0868
1068
1626
0134
0140
0145

1673
0797
0855
0233
0041
1603
0756
1614
0871
0971
1765
1723
0777
0777
0084
1773
0181
0087
0042
0040
8003
1850
0137
1851
8003
1815
1823
1171
1171
1086
1190
0748
0748
0078
0187
1621
0035
0774
1923
0231
0237

0092

0140



5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5261
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530

5540,

5550
5560

TO19

1852

1853

TO20
T021

INSO1
1854

1855

1856

1857

AUP
STL
LDD
BD1
AUP
RAU
LDD
BD1
MPY
MPY
SRD
STL
NZE
RAL
LDD
RSL
STL
RAL
ALO
RAL
ALO
STL

RAL

ALO

LDD -

STD
LDD
BD1
ALO
LDD
RAL
DD
AUP
AUP
ALO
RAL
AUP
AUP
STL
LDD
BD1
AUP
RAU

0200
SWICH

20NE
8002
SWICH

WHEEL
FWHEE
0002
P )
C

8002

TEMP2

XX

0500
TEMP2
TEMP3
XX

INSO1

TEMP3
0500
SWICH

20NE
TEMP2
A

XX

0600
8002
XX

- 0600

SWICH

20NE

8003
1852

1853
8003

T020

7021

TO21
1857

SR1 -

8002

8002
1854

1855
8002
SR1

8003

8003
1856

1857
8003

0140
0493
1852
0287
0190
1853
0561
0337
0240
0142
1713
1721
1671
0879
0979
0032
0091
1915
0874
0877
0955
1167

C 1664

0974
0281
0977
1854
0387
0290
0847

1855

0085
0038
1074

1077

1055
1763
1174
1177
1856
0437
0340
1857

10
20
69
91
10
60
69
91
19
19
31
20
45
65
69
66
20
65
15
65
15
20
65
15
69
24
69
91

- 15

69
65
69
10
10
15
65
10
10
20
69
91
10
60

0493
0200
0134
0190
0443
8002
0134
0240
0543
0195
0002
1076
0879
0975
0032

8002 -

0062
1068
0877
0500
0062
0061
1068
0977
0061
0500
0134
0290
0443

0062

0131
0038
1068
1077
0600
8002
1068
1177
0600
0134
0340
0443
0131

8003
1852
0287
1853
8003
0561

0337

0142
1713
1713
1721
1671
1857
0979
0550
0091
1915

. 0874

8002
0955
1167
1664
0974
0281
8002
1854
0387
1855
0847
8002
0085
0550
1074
80073
1055
1763
1174
8003
1856
0437

1857

8003

0135 .

~To-




5570
5580
5590
5600
5620
5630
5640
5650
5660
5670
5680
5690
5691
5692
5700
5710
5720
5730
5740
5750
5751
5752
5753
5754
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870
5880
5890
5900
5910
5920
5930
5940

TO22
TO23

TOC

TO24

TOD
TOE

TO25
TO26

AUP
AUP
MPY
DVR
STL
RAL
SLO
SLOC
BMI
ALO
RAL
BMI
RAL
STL
RAL
SLO
SLO
BMI
RAL
SLO
BMI
ALO

RAL

STL
RSL
ALO
SLO
STL
NZE
RAU
LDD
8D1
MPY
MPY
SRD
LDD
STD
STL
RAL
LDD
AUP
AUP
ALO

8001

OXrr=E2NTE
o
=

—

8003

O X >

8003

8001
8001

8002

8002
SWICH

WHEEL

FWHEE
0002

P

P1

p

-G

XX

0200

TO22
TO23
TO23
TOC
TOC

TO24
TO24

TOD

TOE
TOE

BOTT

TO25
TO26

TO26

SR1

8003




5950
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380

1858

1859

1860

1861

BOTT

INSO5
1868

1869

RAL
AUP
AUP
STL
LDD
BD1
AUP
RAL
LD
AUP
AUP
ALO
RAL
AUP
AUP
STL
LDD
BD1
AUP
RSU
SUP
SUP
MPY
DVR
ALO
STL
RAL
ALO
RAL
ALO
STL
RAL
ALO
LDD
STD
LDD
BD1
ALO
LDD
RAL
ALO
AUP
AUP

8002
xX

0200
SWICH

20NE
A

XX

0300
8002
XX

0300
SWICH

20NE

c
8001

B

P

2

MOM
MOM
XX

0650
MOM
TEMP2
XX
INS0O5
TEMP2

0650
SWICH

20NE
TEMP2
p

P1

XX

8003
1858

1859
8003

SR1

8003

8003
1860

1861
8003

BOTT

8002

8002
1868

1869

8002

8003

1155
1913
1924
0978
1858
0587
0440
1859
0335
0088
1175
1078
1605
1714
1625
1178
1860
0637
0490
1861
1679
0385
1675
0947
1619
1729
1727
1725
1628
1655
1779
1716
1775
0283
1678
1868
0687
0540
0997
1869
0331
0737
1825

65
10
10
20
69
91
10
65
69
10
10
15
65
10
10
20
69
91
10
61
11
11
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8001
L

LIVE

LIVE

TOl2

LIVE

LIVE

TO1l3

TO12

5L

0199
0052
0388
0438

1839

1084
1134
1043
0746
0538
0588
0498
1184
1093
0688
0548
1634
1143
1684
0738
1041
1889
1734
1784
1193
0788
0838

1091

0436
1643
0796
0486
0536
0940
0598
0586
0888
0895
1601

-0990

0648
0636
1693

69
69
24
65
15
10
10
69
60
19
31
20
60
19
31
10
10
69
24
69
65
15
10
10
69
24
69
60

11

45
10

.15
- 16
- 15

66
16
16
35
15
15
64
16
15

0052
1034
0134
1635
0461
1068
0488
0746
1132
1067
0002
0356
0638
1067
0002
1068

0488

0880
0134
1041
1635
0461
1068
0488
1034
0134
1091
1068
1939
0796
8001
0461
1635
0356
1981
1983
8001
0002
0934
8001
0968
8001

1067

0650
0388
0438
1839
1084
1134
1043
0650
0538
0588
0498
1184
1093
0688
0548
1634
1143
1684
0738
0650
1889
1734
1784
1193
0788
0838
0650
0436
1643
0598

0486

0536

0940

1634

0586

0888
0895
1601
0990
0648
0636
1693
0686

“EL_




10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750
10760
10770
10780
10790
10800
10810
10811
10812
10820
10830
10840
10850
10860
10870
10880
10890
10900
10910
10920
10930
10940
10950
10960
10970
10980
10990
11000
11010
11020
11030
11040

NOLL

SOLVE
SHEAR

W o~NOUmPH W

14
15
24
25
35
50
58
65
75
175
1HUN

AUP
AUP
LDD
STD
LDD
RAL
ALO
AUP
LDD
STDH
LDD
RAL
SLO
SLO
BMI
AUP
AUP
LDD

. STU

STD
LDD
NOP
00
00
00
00
00
(0]6]
00
00
00
00
"00
00
00
00
00
00
00
00
00
00
00

XX
ONE

SWICH

XX
SWICH

X
Y
8001
SOLVE
XX
ONE
SOLVE
WHEEL
FWHEE
SHEAR
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
‘0000
0000

0000
0000
0000
0000
0000
0000
0000

LIVE

LIVE

LIVE

SOLVE
MATRX
1988
0001
0002
0003
0004
0005
0006
0007
0008
0009
0012
0014
0015
0024
0025
0035
0050
0058
0065
0075
0175
0100

0686
0736
1743
0786
0938
1141
0836
1040
0886
0988
1038
1191
0936
1090
0698
0152
0986
1793
0950
0492
1651
1036
0386
0750
1056
1703
1132
1050
1925
0880
1034
0098
0943
1135
0968
1732
0638
1150
1600
1650
1700
0286
1750

10
10
69
24
69
65
15
10
69
24
69
65
16
16
46
10
10
69

21 -

24
69
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

1068
0488
0880
0134
1141
0461
1635
1068
1034
0134
1191
0461
1635
8001
1651
1068
0488
1651
0543
0195
1036
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0736
1743
0786
0938
0650
0836
1040
0886
0988
1038
0650
0936
1090
0698
0152
0986
1793
0650
0492
1651
0150
1988
0001

0002

0003
0004
0005
0006
0007
0008
0009
0012
0014
0015
0024
0025
0035
0050
0058
0065
0075
0175
0100




11050
11060
11070
11080
11090
11100
11110
11120
11130
11140
11150
11160
11170
11180

11190

11200
11210
11220
11230
11240
11250
11260
11270
11280
11290
11300
11310
11320
11340
'11350
11360
11370
© 11380
11390
11400
11410
11420
11430
11440
11450

TWO
320
875
1728
ONE
20NE
13
28

FIFTY
2HUN
10MIL
5BILL
DIRT
CONC
SIDE

CLEAR-

SHSTR
BOND

KSIDE

FSJ

FSJS
1901
1902
1903
1904
1905
0101
0103
0105
0106
0108
0110
0402
0403
0404
0907
0908
0909

00
00
00
00
00
00
00
00
00
00
00
00
50
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0o -

00
00
00

. 00

00
00
00
00
00
00

0000
0000
0000
0000
0001
0001
0013
0028

0030

0050
0200
1000
0000
0000

- 0000

0000
0000
0000
0000
0000
0000
0001
0001
0001

. 0001

0co1l

0001

0001
0010
0010
0010
0010
0010
0010
0010
0010
0010
0010
0010
0010

0200

.0320

0875
1728
0000
0001
0000
0000
0000
0000
0000
0000
0000
0100
0150
0287
0206
0632
0302
0248
0197

- 7260

7500
2000
2000
6000
6000
2000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

PER CU FT
PER CU FT
PER FT DEP
CLEARANCE
S50 J B

350 J

FC K J 0V2

H15-S12
H15
H20-516
H20

MILITARY

1800
0336
0933
1072
0488
0443
0144
1939
1900
1626
0145
1647
1950
0931
0384

1910

0934
1701
1751
1801
0252
0352
0452
1901
1902
1903
1904
1905
0101
0103

‘0105

0106
0108
0110
0402
0403
0404
0907
0908
0909

00
00
00
00
00
00
00
00
00
00
00

00

50
00
00
00
00

00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00 .

00
00

0000
0000
0000
0000
0001
0001

0013

0028
0030
0050
0200
1000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0001
0001
0001
0001
0001

.0001

0001
0010
0010
0010
0010
0010
0010
0010
0010
0010
0010
0010
0010

0200

0320. .

0875
1728
0000
0001

0000

0000
0000
0000
0000
0000
0000
0100
0150
0287
0206
0932
0302
0248
0197
7260
7500
2000

2000
6000

6000
2000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000




SYMBOL

10MIL
12

13

14
15
1728

175

. 1HUN

.24
.25

. 28

. 2FQ0T
.2HUN

21wl
.. 20NE

30
320

35

~ 3FOOT
. 4FOQT
.50
58

. 5BILL
. 65
75

.875

ALPHA

BEGIN
"BOND
_BOTT

0386

le4d7
0098

0144

.0943

1135
1072

..0286
..1750

0750
0968

. 1732
1939
1183
0145

0236

. 0443
-1056
. 1900
0336

0638

;0094
..1703
- 0745
1132

1150

1600
1950
1050
- 1650
-1925

1700

-.0880

0933
1034

0131
0361
0868
10031
. 1751
1727

0975

SYMBOL

LOCATION

TABLE . 32022

;DESCRIPT;ON

CONSTANT
CONSTANT

-CONSTANT
CONSTANT

CONSTANT

. CONSTANT
. CONSTANT
 CONSTANT

CONSTANT

' CONSTANT

CONSTANT

.CONSTANT

CONSTANT

- TRANSFER CONTROL.

. .CONSTANT

Qut . to oOut Length of Culvert

CONSTANT

,CONSTANT

-CONSTANT

CONSTANT

. CONSTANT
TRANSFER" CONTROL

CONSTANT

. TRANSFER CONTROL

CONSTANT
CONSTANT
CONSTANT

' CONSTANT
~-CONSTANT
. CGONSTANT
. .CONSTANT
_CONSTANT

‘CONSTANT
CONSTANT

CONSTANT

Distance from center. to'Load
Storage for: A or C .in sub. routine SR1
Length of Load '
TRANSFER, CONTROL

~Bond stress times j
. Start of bottom :section: of Live ILicad

_subi.routine

.Distance from Load to .end of culvert



‘SYMBOL : LOCATION ~DESCRIPTION

 CHANG 1159 Start of Routine to change Matrix
from floating point numbers to fixed
~point numbezrs -

T CHECK 1059 . Check to determine if matrix is solved
CLEAR 0934 Distance to ¢ of steel. from below
COLMN 0193 . Number of columns in matrix
CONC 0384 Weight -of Concrete per cubic foot
D 1168 - Depth to ¢ of steel
"DIRT 0931 . Weight of earth per cubic foot

- :DIVID 0189 Start of divide loop.in matrix routine
EARTH ' 0981 Total weight of earth and top slab
.EQUAT ;0143 Matrix equation being worked on
EXIT ~ .. 0053 . Storage for exit instructions in

sub routines ' ‘
EXIT1 1603 Storage for exit instructions in
- .sub .routines

FIFTY 1626 ' CONSTANT
FIX 1400 - Start of SIR routine to fix numbers
FL1 ..0059 'Fleoating and Fixing Constant
FL1O 0099 . Floating and Fixing Constant
FL11 0259 .. Ploating and Fixing Constant
‘FL2 ' - 0069 Floating and Fixing Constant
FL3 0079 ‘Floating and Fixing Constant
FL4 - 0039 Floating and Fixing Constant
FL5 . 0049 ‘Floating and Fixing Constant
FL6 0159 . Floating and. Fixing Constant
FL7 . 0769 Floating and Pixing Constant
FLS 0779 .. Floating and Fixing Constant
FL9 0089 Floating and Fixing Comnstant ‘

. "FLOAT 1429 “Start of SIR Routinhe.to Float. numbers

. .FORCE 1787 . Rectangular. section of side load

. F8J ' 0352 Allowable steel stress times j for top
‘and bottom slab

.FsJs ' -0452 Allowable steel stress times j. for walls

" FWHEE . .0195 Front .wheel load per foot
Gol 0559 . 'TRANSFER CONTROL

. GO2 ' 0959 TRANSFER CONTROL
H 0191 ‘Working Height

Il ‘ 0048 I of slab
I2 0793 I of outer wall
. I3 0843 I of inner.wall
INSOl ..0977 Storage for Instructions
. INSO02 . 1180 . 'Storage -for. -Instructions

- INSO3 1680 - 8torage for . Instructions

- 'INSO4 0383 . Storage for Instructions

INSO5 _ - 1678 Storage for Imstructions



-78-

' SYMBOL LOCATION : ' DESCRIPTION
- INSO6 0284 Storage - for. Instructions
INST1 0770 ‘Storage for Instructions
. INST2 0070 Storage for Instructions
INT 1480 ‘Start :of SIR
K 1801 ‘Factor to divide moment by in .order
. -to .get-d
KON1 0034 Matrix Constants
KON11 0450 Matrix Constants
‘KON30 0250 Matrix Constants
KSIDE : . 0252 K factor. for walls
L 1067 Working Length
LIVE -.0650 ..8tart of Live:Load sub routine
LLCON -0893 Live .Load Control: - for No L.L.,
+ for L.L.
. MATRX ‘0150 start -of Matrix solution routine
MOM 1674 : Moment -of total. live load apout ¢
of culvert
NOLL . 0950 Transfer to if no live load
.ONE 0488 -CONSTANT
P 1076 Wheel Load
Pl 0082 'Wheel:. Load
PRESS ‘0939 -Total dead load on bottom
ROW ..0243 ROW being worked on in matrix routine
"8l ..1814 Bottom shear. factors to be. stored
1n matrix
82 . 0489 Bottom shear . factors. to be stored
in matrix
83 0485 . Bottom shear. factors to be stored
in matrix .
‘SHEAR 1036 .Finish lst half :of program NOP.to
‘ ' . Ioad Routine
SHSTR ..1701 Allowable shear .stress times j times Db
. SIDE . 1910 . Side Earth pressure per. foot:of depth
SOLVE 1651 NOP to matrix sub routine
- SR1 0550 Ssub routine for equatlon in live load
sub. routine
START .0050 ‘Starting point .of program
'SUB ' 0659 Control for Matrix
SUB1 0339 Control. for Matrix
" SWICH 0134 - Storage for 8 -or 9
TEMP1 0356 . Temporary Storage
TEREMP2 ..0062 Temporary. . Storage
., -TEMP3 . 0061 Temporary ‘Storage
TEMP4 .0457 Temporary Storage

"TOL 0149 - TRANSFER CONTROL



SYMBOL

TOLO0
TOLL
TO12
TO13
TOL5

"TOl6

TOL1l7

'T018

TO19
TO2
TO20

S TO21

TO22
TO23

T024

TO25
TO26
TO3

T04

TO5
TO8
TO9
TWO
UDATE

" WHEEL

LOCATION

0238
0348

. 1634

0598
0777
0040

. 0074

1171

. 0140

1657
0142
1713

0778

1821
1075
0192
1813

0890

1707

0342

1662

. 0646

1800
0051

0543

0461
1068

1635

-79-

TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER

TRANSFER

TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER
TRANSFER

TRANSFER
TRANSFER"
-TRANSFER

CONSTANT

DESCRIPTION

CONTROL
CONTROL

CONTROL

CONTROL
CONTROL
CONTROL
CONTROL

.CONTROL

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL,

..Control for matrix

Total Rear Wheel

Distance

to working point

Live load column

Distance

between wheels




0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016

0017 .

0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042

000000
000000 =*
£000000-0 *
0000000
000000%0

"000000%0

00000000
000000 O
000000%0
000000 0
000000 ©
00000000

00000000

000000%0
00000000
00000000
00000000
000000%0
00000000
00000000
000000%0
00000000
00000000
00000000
00600000
00000000
000000%0
00000000
000000%0
00000000
000000%0
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000 #*
00000000

00000000

00000000

0000000110

b

0450
0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486
0487
0488
0489
0490
0491
0492

0500
0501
0502
0503
0504
0505
0506
0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517
0518
0519
0520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0530
0531
0532
0533
0534
0535
0536
0537
05138
0539
0540
0541
0542

0000000000
0000000000
0101000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000111111

0950
0951
0952
0953
0954
0955
0956
0957
0958
0959
0960
0961
0962

0963 .

0964
0965
0966
0967
0968
0969
0970

0971

0972
0973

0974

0975
0976
0977
0978
0979
0980
0981
0982
0983
0984
0985
0986
0987
0988
0989
0990
0991
0992

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016

1017

1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042

0000000000
0000000000
0101000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000006000
0000000000
0000000000
0000000000
0000000000
0000000600
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0111000000
0000000000
0000000000
0000000000
1111000000

1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462

‘1463

1464
1465
1466
1467
1468
1469

1470

1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492

1500
11501
1502 -
11503
1504

1505
"1506

1507

1508

1509

1510
1511

15172
1513
1514
1515
1516
1517
1518

. 1519

1520
1521
1522
1523
1524

1525

1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542

0000000000

‘0000000000
0011111000

0000000000
0000011000
0000000000
00000060000
0000000000
0000000000
0000000000
0000000000
0000000000

0000000000

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

0000000000°

0000000000
0600000000
00060000000
0000000000
0000000000

0000000000

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
6000000000
0001110000
0000000000
0011111110
0000000000
0011111110
0011111110
0011111110

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969,
19708
19711
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992



0043
0044
0045
0046
0047
0048
0049

00000000 =
0001111111
00000000 =*
0000000000
00000000 *
00000000 0
0000111111

0493
0494
0495
0496
0497
0498
0499

05473
N544
0545
0546
0547
0548
0549

0000000000
1111111111
0000000011
0000001111
0000000000
noonnilill
1111111111

0993
0994
0995
0996
0997
0998
0999

1043
1044
1045
1046
1047
1048
1049

0000000000
1111000000
1111000000
1111000000
0000000000
1111000000
1111000000

1493
1494
1495
1496
1497
1498
1499

15473
1544
1545
1546
1547
1548
1549

0000001110
0011111110
0011111110
0011111110
0000000000
0011111110
0011111110

1993
1994
1995
1996
1997
1998
1999



1 TWIN BOX CULVERT 2ND HALF

10 BLR 0100 0130
20 BLR - 0163 0180 A1
30 BLR 0200 0230
40 BLR 0263 0280 B1
50 RLR 0300 0330
60 BLR 0363 0380 A2
70 BLR 0400 0430
80 BLR 0463 0480 B2
90 BLR 0500 0530
100 BLR 0563 0580 LIVE LOAD
110 BLR 0600 0630
120 ' BLR 0663 0680 LL MOMENT
130 BLR 0700 0730
140 BLR 0800 0830
150 BLR 0900 0930
160 BLR 1000 1030
170 BLR 1100 1130
180 BLR 1850 1873
190 BLR 1901 1905 &
200 BLR 1961 1999 e
210 REG  R1951 1960 :
220 REG  X1827 1836 —
230 REG Y1877 1886
240 REG 21927 1936
250 BLA 0101 0111
260 ' BLA 0201 0211
270 , BLA - 0301 0311
280 BLA. 0401 0411
290 BLA 0501 0511
300 BLA 0601 0611
310 BLA 0701 0711
320 BLA 0801 0811
330 . BLA . 0901 0911
340 BLA 1001 1011
350 BLA 1101 1111
360 SYN  SHEAR 0050
370 SYN 12 0098
371 SYN  2LW1 0236
380 SYN  BOTT 1727
390 SYN  KSIDE 0252
400 SYN 13 0144

410 SYN 20NE 0443







850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270

SHEAR

SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN

" SYN

SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN
SYN
RAL
SLT
DVR
SRD
STL
RAL
SLT
DVR
SRD
STL
RAL
ALO
ALO
SLT
BVR
SLO
DVR
STL
LoD
STD

875

11

X

Pl

Y

I2

1

2

3

SWICH

30

4

CONC

BOND

5

FSJ

6

7

50

8

9

10MIL

13

EARTH
0003

2LW1
0001

EARTH

PRESS
0003

2LW1
0001

PRESS
1980
1983
8001
0002

2

CLEAR

12

TEMP4

1HUN

PCNT

0933
0048
0461
0082
1635
0793
0386
0750
1056
0134
1900

1703

0384
1751
1132
0352
1050
1925
1150
0880
1034
1647
0843

0050
0035
0043
0007
0013
0034
0093
0001
0057
0063
0042
0085
0037
0143
0049
0011
0039
0009
0010
0003

65
35
64
31
20
65
35
64
31
20
65
15
15
35
64
16
64
20
69
24

0981

0003
0236
0001
0981
0939
0003
0236
0001
0939
1980
1983
8001
0002
0750
0934
0098
0457
1750
0006

0035
0043
0007
0013
0034
0093
0001
0057
0063
0042
0085
0037
0143
0049
0011
0039
0009
0010

0003

0059




1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380

1390

1400
1410
1420
1430
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720

TOPSH

7027

LDD
LDD
STD
RSL
SLO
SLO
SLT
DVR
ALO
DVR
ALO
LDD
STD
LDD
LDD
STD
STD
STL
STU
RAL
STL
RAL
ALO
LDD
STD
RAL
ALO
LDD
STD
RAU
SUP
MPY
SRD
ALO
SLO
ALO
SLO
DVR
SRD
STL
RAU
SUP
SUP

SUMP
20007
1981
1983
8001
0002
2

" CLEAR

12

L

25
PCNT

SUMP
20006
EXIT
X
SUMP
13

XX

XX

0500
TEMP1
XX

0400

TEMP?2
0412
0512

PCNT
0002
0400
0500

TEMP2.

TEMP1

L
0001

TEMP1

L

X
8001

TOPSH

TOPSH

SHBOT

TO27

8002

8002

MCD

MBC

0059
0012
0018
0036
0135
0087
0193
0099
0111
0089
0109
0021
0185
0159
0162
0068
0015
0056
0014
0768
0149
0071
0023
0026
0103
0209
0073
0076
0153
0765
0017
0067
0027
0285
0005

- 0055

0767
0161
0077
0033
0259
0771
0865

69
69
24
66
16
16
35
64
15
64
15
69
24
69
69
24
24
20
21
65
20
65
15
69
24
65
15
69
24
60
11
19
31
15
16
15
16
64
31
20
60
11
11

0012
0065
1933
1981
1983
8001
0002
0750
0934
0098
1067
1732
0006
0162
0065
1932
0053
0461
0065
0144
1068
1068
0026
0500
0106
1068
0076
0400
0062
0412
0512
0006
0002
0400
0500
0062
0106
1067
0001
0106
1067
0461
8001

0015

0018
0036
0135
0087
0193
0099
0111
0089
0109
0021
0185
0159
0015
0068
0235
00586
0014
0768
0149
0071
0023
8002
0l03
0209
0073
8002
0153
0765
0017
0067
0027
0285
0005
0055
0767
0161
0077
0033

0259

0771
0865
0871




1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030

2040

2050
20690
2070
2080
2090
2100
2110
2120
2130
2140
2150

TO28

MPY
DVR
ALO
STL
RAL
ALO
LDD
STD
RAL
ALO
RAU
STD
AUP
AUP
MPY
RAU
MPY
DVR
DVR
ALO
STL
RSL
ALO
ALO
ALO
BMI
RsU
MPY
ALO
STL
RAU
SUP
AUP
BMI
MPY
ALO
STL
RAL
AL O
LDD
STD
RAL
ALO

EARTH

TEMP1
TEMP1
XX

0150
A
XX

0250
B
A
8001
B
8002
WHEEL
2
L
TEMPL
TEMP1

T028
WHEE L.
TEMP1
TEMP1
XX

0350
A
XX

8002

8002

TO028

8002

8002

SHEAR

>
SHEA

SHEAR

SHEAR

0871
0051
0211
0261
0309
0773
0776
0203
0084
0873
0876
0105
0971
0335
0041
0139
0047
0763
0311
0777
0411
0359
1071
0385
0973
0965
0019
0877
0863
0511
0409
1065
1171
0435
0189
0963
0561
1218
1073
0975
0253
0184
1173

19
64
15
20
65
15
69
24
65
15
60
24
10
10
19
60
19
64
64
15
20
66
15
15
15
46
61
19
15

60
11
10
46
i9
15
20
65
15
69
24
65
15

0981
0750
0106
0106
1068
0776
0150
0131
1068
0876
0250
0868

0131

8001
0868
8002
0543
0750
1067
0106
0106
1067
0131
0868
0461
1218
8002
0543
0106
0106
0461
1067
0131
1218
0543

‘0106

0106
1068
0976
0350
0131

1068 -

1176

0051

0211
0261
0309
0773
8002
0203
0084

0873 .

8002
0105
0971
0335
0041
0139
0047
0763
0311
o777
0411
0359
1071
0385
0973
0965
0019
0877
0863
0511
0409
1065
1171
0435
0189
0963
0561
1218
1073
8002
0253
0184
1173
8002




2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
24590
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580

TO29

TO30

RAU
STD

“AUP

AUP
MPY
RAU
MPY
DVR
DVR
ALO
STL
RSL
ALO
ALOC
ALO
BMI

RSU

MBY
ALO
STL
RAU
SUP
AUP
BMI
MPY
ALO
STL
RAM
DVR
ALO
RSL
ALO
BMI
SLO
RAM
STL
RAL
SLT
SLO
STL

RAM

SLT
DVR

T029
8002
FWHEE
TEMP1
TEMP1
X
L
A
TC29
FWHEE
TEMP1
TEMP1
TEMP1
SHSTR
CLEAR
8002
T

8001
8002
.
1983
0002
CLEAR
D
TEMP1
0002
BOND

TO29

TO30

TO30

SHEAR

SHEAR

F SN

1176
0155
1221
0485
0091
0239
0097
1165
0611
0977
0661
0459
1271
0535
1223
1215
0069
1077
1265
0711
0509
1315
1321
0585
0289
1365
0761
1268
0811
0861
0339
0147
0205
0008
1415
1273
0559
0137
0243
0389
1371
0911
0867

60
24
10
10
19
60
19
64
64
15
20
66
15
15
15
46
61
19
15
20
60
11
10
46
19
15
20
67
64
15
66
15
46
16
67
20
65
35
16
20
67
35
64

0450
0868
0131
8001
0868
8002
0195
0750
1067
0106
0106
1067
0131

0868 .

0461
1268
8002
0195
0106
0106
0461
1067
0131
1268
0195
0106
0106
0106
1701
0934
8002
0150
0008
8001
8002
0150
1983
0002
0934
1168
0106
0002
1751

0155
1221
0485
0091
0239
0097
1165
0611
0977
0661
0459
1271
0535
1223
1215
0069
1077
1265
0711
0509
1315
1321
0585
0289
1365
0761
1268
0811
0861
0339
0147
0205
0559
1415
1273
0559
0137
0243
0389
1371
0911
0867
0961




2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2691
2700
2710
2720
2730
2731
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990

TO32

SHBOT

BOTSH

TO31

DVR
SLO
BMI
ALO
STL
RAL
SLO
NZE
ALO
ALO
RSL
ALO
LDD
LDD
STD
RSL
AL.O
LDD
STD
LDD
LDD
STD
STD
STL
STU
RAL
STL

RAL

ALO
LDD
STD
RAL
ALLO
LDD
STD
RAU
SUP
MPY
SRD
ALO
SLO
ALO
SLO

SUMP

TO32
8001

SUMP

XX

30

8001
ONE

SUMP
70009

TEMP4

L
1HUN |
PCNT

SUMP
70008
EXIT

SUMP
13
XX
XX

0600 -

TEMP1
XX

0700
TEMP2
0712
0612
PCNT
0002
0700
0600
TEMP2
TEMP1

TO32

EXIT

TO27

BOTSH

BOTSH

SLAB

8002

MDC

MED

0961
0029
0769
1323
0079
0022
1373
0255
0058
1465
0235
0000
1515
1318
1368
0038
0096
1011
0303
0609
0262
1418
1421
0156
0064
1468
0199
1471
1423
1226
0353
0659
1473
1276
0403
1565
0967
1167
1177
0635

0305 -

0355
1061

64
16
46
15
20
65
16
45
15
15
66
15
69
69
24
66
15
69
24
69
69
24
24
20
21
65
20
65
15
69
24
65
15
69
24
60
11
19
31
15
16
15
16

1168
0065
0022
8001
0065
1068
1900
0058
8001
0488
0461
1067
1318
0065
1935
0457
1067
1750
0006
0262
0065
1934
0053
0461
0065
0144
1068
1068
1226
0600
0106
1068
1276
0700

0062

0712
0612
0006
0002
0700
0600
0062
0106

0029
0769
1323
0079
0022
1373
0255
0053
1465
0149
0000
1515
1421
1368
0038
0096
1011
0303
0609
1421
1418
0187
0156
0064
1468
0199
1471
1423
8002
0353
0659
1473
8002
0403
1565
0967

1167

1177
0635
0305
0355
1061
1217




3000
3010
3020
3030
3040
3050
3060
3070
3080
3090

" 3100

3110

3120

3130
3140
3150

‘3160

3170
3180
3190
3200
3210
3920
3230
3240
3250
3260
3270

3271

3280
3290
3300
3310
3320
3340
3350
3360
3370
3380
3390
3400
3410
3420

DVR
SRD
STL
RAL
ALO
RAL
SLT
DVR
ALO
STL
RAU
SUP
suUP
MPY
DVR
ALO
STL
RAL

“ALO

LDD
STD
RAU
MPY
ALO
ALO
SLT

DVR-

DVR
SRD
RSU
AUP
MPY
DVR
DVR
SRD
ALO
STL
RAM
DVR
ALO
RSL
ALO
BMI

0001
TEMP1
XX

0550

0002
2LW1
PRESS
TEMP2

8001
TEMP2

TEMP1
TEMP1
XX

0650
TEMP2

8001
8002
8001

0005

L
8001
0001
8002

ONE

TEMP2

0002
TEMP1
TEMP1

8002
SHSTR
CLEAR

8002

8002

8002

T0O33

2
SHEAR

SHEAR

PO NO PPN

s~ o

1217
1227
0083
0709
1523
1326
0405
1111
0107
0293
1615
1521
1665
1571
0133
1161
1211
0759
1573
1376
0453
1715
1621
1277
1765
0439
0197
0503
0148
0809
1063
1327
1377
0685
0183
0141
1261
0859
1267
1311
0489
0247
0505

64
31
20
65

15

65
35
64
15
20
60
11
11
19
64
15
20
65
15
69
24
60
19
15
15
35
64
64
31
61
10
19
64
64

31

15
20
67
64
15
66
15
46

1067
0001
0106
1068
1326
0550
0002
0236
0939
0062
1067
0461
8001
0062
0750
0106
0106
1068
1376
0650
0062
0461
8001
8002
8001
0005
1067
8001
0001
8002
0488
0062
1067
1703
0002
0106
0106
8002
1701
0934
8002
0150
0108

1227

0083 ..

0709
1523
8002
0405
1111
0107
0293
1615
1521
1665
1571
0133
1161
1211
0759
1573

‘8002

0453
1715
1621
1277
1765
0439
0197
0503
0148
0809
1063
1327
1377
0685
0183
0141
1261

0859

1267
1311
0489
0247
0505
0905




7033

TO34

EXIT

TO31
8001

TO38

TO39

TO38
EXIT1

1035

0108
1815
1623
0909
1361
1317
1411
0779
0869
1673
0879
0072
1723
0555
0158
1915
0250
0004
0206
0016
0605
1461
0233
0241
1367

0025

0539
0045
0198
0655
1511
0705
1561
0969
0249
0350
0256
0764
1671
0299
1721
0735

0237

16
67
20
67
35
64
64
16

46

15
20
65
16
45
15
15
45
24
20
65
10
19
65
10
16
64
16
46
15
15
10
30

19
15
24
20
21
65
20
60
19
64

8001
8002
0150
0106
0002
1751
1168
0065
0072
8001
0065
1068
1900
0158
8001
0488
0004
1603
0062
1950
8001
0062
8003
0062
8002
8001
8001
0198
8001
8001
1150
0001
8002
8001
8001
0053
0461
1518
0144
1068
0981
1067
0750

1815
1623

0909

1361
1317
1411
0779
0869
1673
0879
o072
1723
0555
0053
1915
0199

8001

0206
0016
0605
1461
0233
0241
1367
0025
0539
0045
0249
0655
15711
0705
1561
0969

0241

1603
0256
0764
1671
0299
1721
0735
0237
1611




STL
RAL
ALO
LDD
STD
RAL
ALO
RsU
STD
AUP
SUP
STU
AUP
AUP
MRY
RAU
MRY
DVR
DVR
ALO
STL
RAL
ALOC
LDD
STD
RAL
ALO
RsU
STD
AUP
SUP
STU
AUP
AUP
MPY
RAU
MPY
DVR
DVR
ALO

STL

RAL
ALO

TEMP1
XX

0250
B
XX

0150

N DI >

8003
R
8001
8002
WHEE L
2
L

TEMPL.

TEMP1
XX

0450

BB
XX

0350
AA
L
BB
C
8003
BB
8001
8002
FWHEE
2
L.
TEMP1
TEMP1
XX

8002

8002

8002

8002

8002

N B

1611
0959
1773
1426
0553
1771
1823
1476
0755
0234
0455
1821
0028
0785
1923
0297
0805
1163
1661
1069
1711
1009
0024
1427
0603
1059
0074
1477
0855
1761
0502
1921
0078
0835
0774
0347
0905
0066
1811
1169
1911
1109
0874

20
65
15
69
24
65
15
61
24
10
11
21
10
10
19
60
19
64
64
15
20
65
15
69
24
65
15
61

24

10
11
21
10
10
19
60
19
64
64
15
20
65
15

0106
1068
1426
0250
0868
1068
1476
0150
0131
1067
0868
0975
8003
0868
8001
8002
0543
0750
1067
0106
0106
1068
1427
0450
0306
1068
1477
0350
0208
1067
0306
0975
8003
0306
8001
8002
0195
0750
1067
0106
0106
1068
1527

0959
1773
8002
0553
1771
1823
8002
0755
0234
0455
1821
0028
0785
1923
0297
0805

1163

1661
1069
1711
1009
0024
8002
0603
1059
0074
8002
0855
1761
0502
1921
0078
0835
0774
0347
0305
0066
1811

1169

1911
1109
0874
8002



4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370

4380

4390
4400
4410
4420
4430
44,40
44,50

4460

4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
- 4600
4610
4620
4630

4640

4650
4660
4670
4680
4690

RAL
ALO
STL
RAU
MPY
SRD
ALO
STL
RAL
ALO
RAL
ALO
STL
RAU
MPY
SRD
ALO
STL
RAU
MPY
SRD
STL
RAU
SUP
MPY
DVR
SRD
ALO
STL
RAU
MPY

DVR

SRD
ALO
STL
RSU
MPY
RAU
MPY
DVR
SRD
ALO
STL

0400

0400
TEMP?2
0412
PGNT .
0002
TEMP2
TEMP2
XX

0500
0500
TEMP3
0512
PCNT
0002
TEMP3
TEMP3
TEMP1
X
0002
TEMP1
L
X
TEMP?2
L
0003
TEMP1

TEMP1

X
TEMP3
L

0003

TEMP1
TEMP1
X
8001
8002
EARTH
2
0002

TEMPL

TEMP1

8002

MBC

MCD

2
MOMENT ATX

1527
0955
1005
0766
1417
1577
0885
1467
0866
0974
1627
1055
1105
0864
1517
1677
0935
0966
0964
0362
0031
0589
1159
0772
1066
0283
1777
0287
0462
1209
1166
0081
0778
0639
0562
1259
1216
0689
0397
0101
0662
0872
0762

65
15
20
60

19

31
15
20
65
15
65
15
20
60
19
31
15
20
60
19
31
20
60
11
19
64
31
15
20
60
19
64
31
15

- 20

61
19
60
19
64
31
15
20

0400
0400
0062
0412
0006
0002
0062
0062
1068
1627
0500
0500
0061
0512
0006
0002
0061
0061
0106
0461
0002
0106
1067
0461
0062
1067
0003
0106
0106
0461
0061
1067
0003
0106
0106
0461
8001
8002
0981
0750
0002
0106
0106

0955
1005
0766
1417
1577
0885
1467
0866
0974
8002
1055
1105
0864
1517
1677
0935
0966
0964
0362
0031
0589
1159
0772
1066
0283
1777
0287
0462
1209
1166
0081
0778
0639
0562
1259
1216
0689
0397
0101
0662
0872

0762

1309




4700 RAL X 1309 65 0461 1266

4710 sSLO A 1266 16 0131 0985
4720 BMI TO36 0985 46 0088 0739
4730 RSU 8002 0739 61 8002 0447
4740 , MPY 8001 0447 19 8001 0972
4750 RAU 8002 4 0972 60 8002 0181
4760 MPRY WHEEL 0181 19 0543 1213
4770 DVR 2 1213 64 0750 0862
4780 SPD 0002 0862 31 0002 1172
4790 ALO TEMP1 1172 15 0106 0962
4800 STL TEMP1 0962 20 0106 1359
4810 RAU X 1359 60 0461 1316
4820 SUP A 1316 11 0131 1035
4830 SUP B 1035 11 0868 1074
4840 BMI T036 1074 46 0088 0878
4850 MPY - 8003 0878 19 8003 0151
4860 RAU 8002 : 0151 60 8002 1409
4870 MPY WHEEL 1409 19 0543 . 1263
4880 DVR 2 1263 64 0750 1062
4890 SRD 0002 1062 31 0002 1222 &
4900 ALO TEMP1 1222 15 0106 1162 w
4910 STL TEMP1 TO36 1162 20 0106 0088 :
4920 TO36 RAL X 0088 65 0461 1366-
4930 SLO AA 1366 16 0208 1313
4940 BMI TO37 1313 46 1416 1567
4950 RSU 8002 1567 61 8002 0075
4960 MPY 8001 0075 19 8001 0349
4970 RAU 8002 0349 60 8002 0157
4980 MPY FWHEE 0157 19 0195 1466
4990 DVR 2 1466 64 0750 1212
5000 SRD 0002 1212 31 0002 1272
5010 ALO TEMP1 1272 15 0106 1262
5020 STL TEMP1 1262 20 0106 1459
5030 RAU X 1459 60 0461 1516
5040 sSUP AA 1516 11 0208 1363
5050 SUP BB 1363 11 0306 1312
5060 BMI TO37 1312 - 46 1416 1566
5070 “MPY - 8003 1566 . 19 8003 0789
5080 RAU 8002 . 0789 60 8002 0497
5090 MPY FWHEE 0497 19 0195 1616
5100 DVR 2 1616 64 0750 1362
5110 SRD 0002 1362 31 0002 1322

5120 ALO TEMP1 TO45 1322 15 0106 1412




5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5550

TO45

T042

TC37
TO43

T040

TO41

SLAB

LDD
BD1
BMI
RAL
BMI
RAL
RAL
RAM
STL
SLT
DVR
LDD
SRD
ALO

- SLO

BMI
ALO
STL
RAU
SLT
SUP
MPY
STL
RAU
MPY

SLT

PVR
SRD
SLO
BMI
ALO
STL
RAL
SLO
NZE
ALO
ALO
LDD
STD
LDD
STD
RAL
SLT

SWICH

TO42

TO43
8003

8003
TEMP1

8002
TEMP1

0002
K

0005
CLEAR
T
TO40

8001
T -

1983

0002
CLEAR
FSJ
TEMP2
TEMP1
12

0003
TEMP2

0001
STEEL
TO41

8001
STEEL
XX
30

8001
ONE
S
SWICH
25
PCNT
1981
0002

T043
T043

. T043

TO45

SQRT

T040

TO41

EXIT

7035

1412
0337

0092

0146
0040
03473

1416

0095
0653
1509
1666
1462
1716
0231
0839
1155
1559
1766
0258
0387
0393
0889
1174
1816
1512
1219
0978
1224
0281
1274
1178
1085
1078
1324
1205
0308
1916
0187
0437
0487
1185
1609
1235

69
91
46
65
46
65
65
67
20
35
64
69
31
15
16
46
15
20
60
35
11
19
20
60
19
35
64
31
16
46
15
20
65
16
45
15
15
69
24
69
24
65
35

0134
0040
0095
80073
0343
8003
0106
8002
0106
0002
1801
1716
0005
0934
0150
0258
8001
0150
1983
0002
0934
0352
0062
0106
0098
0003
0062
0001
1518
1078
8001
1518
1068
1900
0308
8001
0488
1034
0134
1732
0006
1981
0002

0337
0092
0146
0095
0095
0095
1412
0653
1509
1666
1462
0250
0231
0839
1155
1559
1766
0258
0387
0393
0889
1174
1816
1512
1219
0978
1224
0281
1274
1178
1085

1078

1324
1205
0053
1916
0299
0437
0487
1185
1609
1235
0291

_.-"V6_



5560
5570
5580
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
5690
5700
5710
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870
5880
5890
5900
5910
5920
5930
5940
5950
5960
5970
5980

TO46

TO47

TO50

T048

TO4S

7052

DVR
LDD
LDD
STD
RAL
A0
LDD
RAL
DVR
SLO
BMI
LDD
STD
RAL
ALO
LOD
RAL
NZE
LDD
STD
LDD
STD
RAU
MPY
SRD
LDD
RAL
SLO
BMI
STD
RAU
MPY
SRD
SLO
BMI
RAL
ALOC
RAL
DVR
LDD
RAL
DVR
SLO

24

STEEL
1831

1831
2
STEEL
TO046

1833
25

STEEL
T047

1832

SWICH
35

0002

1834
STEEL

1834
65
Lo

0002

TO49

8001
25

1834

STEEL

SLABM

TO46 BAR A

SLABM

TO47 DIST AZ

SLABM

DIST Al

TO50
SLABM

TO48
TO48 BAR B

T050

TO52
SLABM

0291
0979
0032
1372
0284
1617
0537
0090
1285
1562
1374
1228
1064
0086
1667
0587
0140
1424
1079
1164
1335
0333
0637
0493
0687

0245

0248
0989

1474

1278
1328
1255
0737
0295
1717
1422
1179
0020
1472
1612
1767
1039
1662

64
69
69
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20
65
35
20
69
24

0495
8003
0693
8003
8002
0061
0003
0252
0001
1043
0005
0934
1093
0650
8001
1093
1980
0002
0934
0452
0106
0061
0098
0003
0106
0001
1518
0536
8001
1518

1068
1900
0410
8001
0488
1050
0006
0881
1132
0006
1780
1034
0134

0246
0495
0495
0495

0853

1182
0891
1232
1090
0250
0307
1140
0647
0351
0357
0650
1887
1143
1190
1282
0360
1332
1382

08941
1432

1240
1482
0586

1193
0536

1532
0706

. 0053

1582
0449
0756
1632
0334
1937
0401
0683
0238
0288

-%01-




9850
9860
9870
9880
9890
9900
9910
9920
9930
9940
9950
9960
9970
9980
9990
10000
10005
10006
10007
10008
10009
10010
10011
10012
10013
10014
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180

TO75

TO98

TO76

RAL
SLT
DVR
SRD
LDD
RAL
SLO
BMI
STD
RAL
SLO
STD
LDD
STD
LDD
LDD
STD
LDD
STD
RAL

LDD

RAL
SLO
BMI
ALO
STL
RAL
SLO
LDD
STD
LDD
RAL
SLO
BMI
STD
RAL
sSLO
ALO
ALO
LDD
STD
LDD
RAL

1983

0003
24

0001

1878
STZEL

1878
1879

TEMP4
25
PCNT

STEEL
1880

1HUN

PCNT

STEEL
1880

TO98
8001
1880

TEMP4
1HUN
PCNT

1882
STEEL

1882

1883
TEMP4
17
25
PCNT

STEEL

SIDEM

TO75
TO75

SIDEM

SIDEM

TO98

SIDEM

TO76
TOT76

SIDEM

BAR C
DIST C1

BAR D

BAR D

BAR F

DIST F1

0288
0338
0697

1682

1290
1243
0733
1782
0636
0686
0783
0833
0460
0736
0510
0883
0983
1591
1303
0646
1641
0696
0698
0748
0602
1460
1033
0545
1083
0903
0560
1133
0388
1183
0786
0438
0595
0538
1233
0991
0886
0610
1283

65
35
64
31
69
65

16

46
24
65
16
24
69
24
69
69
24
69
24
65
69
65
16
46
15
20
65
16
69
24
69
65
16
46
24
65
16
15
15
69
24
69
65

1983

0003"

0968

0001

1243

1878

1518

0636

1878

1879

0461

0457

1732

0006

0883

1518 0983 |
1880 1591

1750 1303

0006 .0646

0461 1641 P
0696 0550 5
1518 0698 o
1880 0748 T
1033 0602 |
8001 1460

1880 1033

0191 0545

0457 1083

1750 0903

0006 0560

1133 0550

1882 0388

1518 1183

0786 0438

1882 0438

0191 0595

1883 0538

0457 1233

0836 0991

1732 0886

0006 0610

1283 0550

1518 1333



10190
10200
10210
10220
10221
10222
10223
10224
10225
10226
10227
10228
10229
10230
10240
10250
10260
10270
10280
10290
10300
10310
10320
10330
10340
10350
10360
10370
10380

10390 |

10400
10410
10420
10430
10440
10450
10460
10470
10480
10490
10500
10510
10520

TO77

T099

TO89

TO78

CTR

TO79

SLO
BMI
ALO
STL
LDD
STD
RAL
LDD
RAL
SLO
BMI
ALO
STL
RAL
SLT
STL
RAL
STL

LDD

STD
LDD
STD
RAL
DVR
LDD
RAL
SLO
BMI
ALO
STL

RAU
MPY
SRD
SLO
BMI
RAL
ALO
RAL
STU
STL
RAL
ALO
RAL

1880
TO77

8001

1880
1HUN
PCNT
X

STEEL
1880
TO99
8001
1880
1
0006
MR
10MIL
ML
8
SWICH
1HUN
PCNT
H
2

1881
STEEL

8001
1881

58
0002

CTR
8001

25

13

MOM

XX

XX

0300

TO77

SIDEM

TO99

TO89
SIDEM

TO78

TO78

TO89

TO79

8002

BAR D

BAR E

1333
0936
1390
0747
1340
1353
0742
1691
0844
0746
1741
1395
1403
0894
1041
0806
0434

0451.

1383
1433
0588
0953
0660
0645
1483
0986
1036
1533
1086
1293
0688
0856
1583
1091
1633
0738
0695
1136
0599
1683
1733
1783
1186

16
46
15
20
69
24
65
69
65
16
46

15

20
65
35
20
65
20
69
24
69
24
65
64
69
65
16
46
15
20
60
19
31
16
46
65
15
65

21

20
65
15

65

1880
1340
8001
1880
1750
0006
0461
0844
1518
1880
0894
8001
1880
0386
0006
0881
1647
1780
0880
0134
1750
0006
0191
0750
0986
1881
1518
1086
8001
1881
1600
0191
0002
0461
1136
8001
1732
0144
1674
1068
1068
1186
0300

0936
1390
0747
1340
1353
0742
1691
0550
0746
1741
1395
1403
0894
1041
0806
0434
0451
1383
1433
0588
0953
0660
0645
1483
0550
1036
1533
0688
1293
0688
0856
1583
1091
1633
0738
0695
1483
0599
1683
1733
1783
8002
0906

-90T-



10530
10540
10550
10560
10570
10580
10590
10600
10610
10620
10630
10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750
10760
10770
10780
10790
10800
10810
10820
10830
10840
10850
10860
10870
10880
10890
10900
10910
10920
10930
10940
10950

Ea
, .

7080

TO81

e

ALO
ALO
STL
RAL
ALO
RAL
ALO
ALO
STL
RAU
sup
MPY
DVR
SRD
STL
RSU
MPY
DVR
SRD
ALO
RAM
5L0
BMI
ALO
STL
RAU
<Up
MPY
DVR
SRD
STL
RSU
MPY
DVR
SRD
ALO
RAM
sLO
BMI
ALO
STL
RAL
SLO

———

0300

0312

"TEMP1
XX

0800
0800
0812
TEMP2

TEMP4
TEMP1

0003
TEMP3
TEMP4
TEMP?2

0003
TEMP3
8002
MOM
TO80
8001
MOM

TEMP4
TEMP?2

0003
TEMP3
TEMP4
TEMP1

0003
TEMP3

8002
MOM
TO81

8001
MOM
XX
30

A

8002

T080

TO81

MBE

MEB

0906
0956
0484
0710
0534
0788
1006
1106
0584
0634
0745
0684

0734

0501
0784
0834
0884
0984
0551
1084
1134
1343
1184
0888
0795
0838
0845
1234
1284
0601
1334
1384
1434
1484
0651
1534
1584
1393
1634
0988
0895
0938
1684

15
15
20
65
15
65
15
15
20
60
11
19

64

31
20
61
19
64
31
15
67
16
46
15
20
60

11

19
64
31
20
61
19
64
31
15
67
16
46
15
20
65
16

0300
0312
0106
1068
0788
0800
0800
0812
0062
0191
0457
0106
0191
0003
0061
0457
0062
0191
0003
0061
8002
1674
0838
8001
1674
0191
0457
0062
0191
0003
0061
0457
0106
0191
0003
0061
8002
1674
0938
8001
1674
1068
1900

0956
0484
0710
0534
8002
1006
1106
0584
0634
0745
0684
0734
0501
0784
0834
0884
0984
0551
1084
1134
1343
1184
0888
0795
0838
0845
1234
1284
0601
1334
1384
1434
1484
0651
1534
1584
1393
1634
0988
0895
0938
1684
1156

—-LO0T~—



10960
10970
10980
10990
11000
11010
11020
11030
11040
11050
11060
11070
11071
11072
11073
11074
11075
11076
11080
11090
11100
11110
11120
11130
11140
11150
11160
11170
11180
11190
11200
11210
11220
11230
11240
11250
11260
11270
11280
11290
11300
11310
11320

TO82

BARA

TO95

TOS4

TO96

TO97

NZE
ALO
ALO
RAL
SLT
PDVR
SRD
LDD
SRD
ALO
STL
RAU
SLT
SUP
MPY
STL
RAU
MPY
SLT
DVR
SRD
STL
RAL
LDD
RAL
DVR
SLO
BMI
RAL
ALO
RAL
SLO
BMI

"STD

RAL
ALO
SLO
BMI
ALOC
LDD
RAL
NZE
LDD

[\
b

8001

STEEL
T096

TO82

TO79

SQRT

BARA
TO95
CUTOF

TO94
TO95

TO96
TO96

TO97
CUTOF

TO97

BAR K

DIST A2

1156
0760
1784
1734
1236
0945
1286
1443
0296
1336

1440

0298
0392
0458
1840
0901
0442
1053
1386
1045
1436
1493
0596
1356
1410
0644
0354
1391
0694
0404
1245
0454
1441
0744
1295
0548
0598
1491
0794
0552
0507
1541
1345

45
15
15
65
35
64
31
69
31
15
20
60
35
11
19
20
60
19
35
64
31
20
65
69
65
64
16
46
65
15
65
16
46
24
65
15
16
46
15
69
65
45
69

0760
8001
0488
1674
0003
0252
0001
0296
0005
0934
0995
1981
0002
0934
0452
0106
0098
1674
0003
0106
0001
1931
1750
1410
1831
0750

11518

0694
0461
1732
1833
0461
0744
1833
0461
1732
1067
0794
8001

0507

1518
1295
0461

1734
1784
1683
1236
0945
1286
1443
0250
1336
1440
0298
0392
0458
1840
0901
04472
1053
1386
1045
1436
1493
0596
1356
1300
0644
0354
1391
1245
0404
1356
0454
1441
1295
1295
0548
0598
1491
1345
0552
1300
1541
1345
0648




11330
11240
11350
11360
11370
11380
11390
11400
11410
11420
11430
11440
11450
11460
11470
11480
11490
11500
11510
11520
11530
11540
11550
11560
11570
11580
11590
11600
11610
11620
11630
11640
11650
11660
11670
11680
11690
11700
12710
11720
11730
11740
11750

CUTOF

TO93

STD
STD
STL
STU
RAL
STL
RAU
MPY
DVR
RAU
MPY
SRD
STL
RSU
MPY
RAU
MPY
DVR
SRD
ALO
STL
RAL
ALO
Reu
SUP
SUP
STU
RAU
SUP
MPY
DVR

SRD

ALO
STL
RAL
ALO
RsU
SUP
SuUP
MPY
DVR
SRD
ALO

1832
EXIT
X
STEEL
13
XX
EARTH
L
2

8002
X

0002
TEMP1
X

8001

8002
EARTH
2

0002
TEMP1
TEMP1
XX

0200
0200
0212
TEMP2
L
X
TEMP2
L
0003
TEMP1
TEMP1
XX

0100
0100
0112
X
L
0003
TEMP1

CHECK

TO93

8002

8002

DIST Al

Ul NN W,

0648
1300
1256
0054
1141
0104
0154
0094
0346
1350
0508
0642
0951
1060
1191
0052
1110
0396
0244
1103
0194
1160
1241
0294
1097
0407
0344
0394
0444
0494
0446
1593
1153
0496
1210
1291
0544
1147
1306
0102
0152
1643
1203

24
24
20
21
65
20
60
19
64
60
19
31
20
61
19
60
19
64
31
15
20
65
15
61
11
11
21
60
11
19
64
31
15
20
65
15
61
11
11
19
64
31
15

1832
0053
0461
1518
0144
1068
0981
1067
0750
8002
0461
0002
0106
0461
8001
8002
0981
0750
0002
0106
0106
1068

0294,

0200
0200
0212
0062
1067
0461
0062
1067
0003
0106
0106
1068
0544
0100
0100
0112
0461
1067

0003 -

0106

1486
1256
0054
1141
0104
0154
0094
0346
1350
0508
0642
0951

1060Q

1191
0052
1110
0396
0244

1103

0194
1160
1241
8002
1097
0407
0344
0394
0444
0494
0446
1593
1153
0496

1210 -

1291
8002
1147
1306
0102
0152
1643
1203
0398

-60T-



11760
11770
11780
11790
11800
11810
11820
11830
11840
11850
11860
11870
11880
11890
11900
11910
11920
11930
11940
11950
11960
11970
11980
11990
12000
12010
12020
12030
12040
12050
12060
12070
12080
12090
12100
12110
12120
12130
12140
12150
12160
12170
12180

TO90
TO%1

TO92

CHECK

TO83

STL
BMI
RSL
RAL
STL
RAU
SLT
SUP
MPY
STL
RAU
MPY
SLT
DVR
SRD
SLO
BMI
ALO
STL
RAL
ALO
SLO
NZE
ALO
ALO
RAL
SLT
STU
SLO
BMI
RSU
MPY
SRD
ALO
SRT
NZE
ALO
STL
STL
RAL
SLT
<10
BMI

TEMP1

8002
8003
TEMP1
1983
0002
CLEAR
FSJ
TEMP2
TEMP1
12
0003
TEMP2
0001
STEEL
T0O92
8001
STEEL
XX
ONE
28

8001
ONE

1983

0002
SWICH
T

8002
75

0003
9

0001

1983

1983
SWICH

1980

0002
Wl

TO90
T0O91
TO91

TO92

EXIT

TO93

TO83

TO83

TO83

TO84

0398
1260
1841
1341
0448

1310

1890
1197
0498
0202
0302
0692
1001
0558
1253
1360
1940
0594
0402
1693
0204
0254
1743
0546
0304
1486
1038
1095
1088
1206

0810
1536
1586
0797
1490
0847
0850
1138
1636
0860
1686
1543
0897

20
46
66
65
20
60
35
11
19
20
60
19
35
64
31
16
46
15
20
65
15
16
45
15
15
65
35
21
16
46
61
19
31
15
30
45
15
20
20
65
35
16
46

0106
1841
8002
8003
0106
1983
0002
0934
0352
0062
0106
0098
0003
0062
0001
1518
1693
8001
1518
1068
0488
1939
0546
8001
0488
1983
0002
0134
0150
0810
8002
1700
0003
1034
0001
0850
1983
1983
0134
1980
0002
1093
0950

1260
1341
0448
0448
1310
1890
1197
0498
0202
0302
0692
1001
0558
1253
1360
1940
0594
0402
1693
0204
0254
1743
0053
0304
0104
1038
1095
1088
1206
0860
1536
1586
0797
1490
0847
0860
1138
1636
0860
1686
1543
0897
0701

-01T-



12190
12200
12210
12220
12230

12240

12250
12260
12270
12280
12290
12300
12310
12320
12330
12340
12350
12360
12370
12380
12390
12400
12410
12420
12430
12440
12450
12460
12470
12480
12490
12500
12510
12520
12530
12540
12550
12560
12570
12580
12590
12600
12610

TO84

7085

PUNCH

RsU
MPY
SRD
ALO
SRT
NZE
ALO
STL
STL
RAL
SLT
SLO
BMI
RSU
MPY
SRD
ALO
SRT
NZE
ALO
STL
STL
RAL
NZE
PCH
LDD
STD
LDD
STD
LDD
STD
RAL
ALO
STL
PCH
ALO
STL
PCH
ALO
STL
RAL
SLT
ALLO

8002
75
0003

0001

1980

1980
SWICH

1981

0002
W2

8002
75
0003

0001

1981
1981
SWICH
SWICH

1977
1983
1828
1980
1829
1981
1830
1978
10MIL
1827
1827
10MIL
1877
1877
10MIL
1927
1979
0004
1982

TO84

TO84

TO85

TO85

T085

PUNCH
STOP

0950
0910
1736
0947
1540
0997
1200
1786
1188
0701
1238
1145
0649
0002
1288
1338
0699
1590
1047
1250
1388
1438
1003
1640
0044
1195
1538
1588
1638
1688
1738
1788
1838
0751
1888
1938
0801
1690
1740
0851
0348
0492
0960

61
19
31
15
30
45

15

20
20
65
35
16
46
61
19
31
15
30
45
15
20
20
65
45
71
69
24
69
24
69
24
65
15
20
71
15
20
71
15
20
65
35
15

8002
1700
0003
1034
0001
1200
1980
1980
0134
1981
0002
0995
0002
8002
1700
0003
1034
0001
1250
1981
1981
0134
0134
0044
1977
1983
1828
1980
1829
1981
1830
1978
1647
1827
1827
1647
1877
1877
1647
1927
1979
0004
1982

0910
1736
0947
1540
Q997
0701
1786
1188
0701

1238

1145
0649
1003
1288
1338
0699
1590
1047
1003
1388
1438
1003
1640
1195
1488
1538
1588
1638
1688
1738
1788
1838

0751

1888
1938
0801
1690
1740
0851
0348
0492
0960
0542

-TTT—



12620
12630

12640.

12650
12660
12670
12680
12690
12700
12710
12720
12730
12740
12750
12760
12770
12780
12790
12800
12810
12820
12830
12840
12850
12860
12870
12880
12890
12900
12910
12920
12930
12940
12950
12960
12970
12980
12990
13000
13010
13020
13030
13040

TOP

VO ~dPDIT PN =W,

FIFTY
ZHUN
10MIL
5BILL
DIRT
CONC
SIDE
CLEAR
SHSTR

SLT

ALO

STL
PCH
HLT
00
00
00
010)
00
00
00
00
00
00
00
00
00
00
00
00
030)
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
50
o
00
00
00
00

0002
1984
1936
1927
1111
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0001
0001
0013
0028
0030
0050
0200
1000
0000
0000
0000
0000
0000
0000

STOP
8000
0001
0002
00013
0004
0005
0006
0007
0008
0009
0012
0014
0015
0017
0024
0025
0035
0050
0058
0065
0075
0100
0200
0875
1728
0000
0001
0000
0oo0
0000
0000
0000
0000
0000
0100
0150
0287
0206
0932

PER CU FT

PER CU FT

PER FT DEP
CLEARANCE

90 J B

0542
1010
0592
1790
1488
0386
0750
1056
1703
1132

1050

1925
0880
1034
0098
0943
1135
0836
0968
1732
0638
1150
1600
1650
1700
1750
1800
0933
1072
0488
0443

0la4

1939
1900

1626

0145
1647
1950
0931
0384
1910
0934
1701

35
15
20
71
01
00
00
00
00
00
00
00
010
00
00
00
00
00
00
00
00
00
00
00
00
(030)
00
00
00
00
00
00
00
00
0o
00
00
50
00
00
00
00
00

0002
1984
1936
1927
1111
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0001
0001
0013
0028
0030
0050
0200
1000
0000
0000
0000
0000
0000
0000

1010
0592
1790
1488
8000
0001
0002
0003
0004
0005
0006
0007
0008
0009
0012
0014
0015
0017
0024
0025
0035
0050
0058
0065
0075
0100
0200

0875

1728
0000
0001
0000
0000
0000
0000
0000
0000
0000
0100
0150
0287
0206
0932

N



13050
13060
13070
13080
13090
13100
13110
13120
13130

- 13140

BOND

KSIDE
FSJ

FSJS .

1501
1902
1903
1504
1905

C0
00
00
00
00
00
00
00
00
00

0000
0000
0000
0001
0001
0012
0012
0016
0016
0012

0302
0248
0197
7260
7500
0000
0000
0000
0000
0000

350 J
FC K J 0V2

H15-512
H15
H20-516
H20
MILITARY

1751
1801
0252
0352
0452
1901
1902
1903
1904

1905

00
00
00
00
00
00
00
. 00
00
00

0000
0000
0000
0001
0001
0012
0012
0016
0016
0012

0302
0248
0197

7260

7500
0000
0000
0000
00060
0000

-€TT~
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SYMBOL TABLE,32022

SYMBOL - LOCATION . DESCRIPTION
1 .0386 . CONSTANT
10MIL 1647 . CONSTANT
C 12 0098 CONSTANT
.13 0144 ' CONSTANT
14 ' 0943 : CONSTANT
15 1135 .CONSTANT
17 . 0836 CONSTANT
1728 1072 . CONSTANT
1HUN 1750 - CONSTANT
2 0750 -CONSTANT
24 0968 CONSTANT
.25 - 1732 . CONSTANT
. 28 1939 - CONSTANT
2HUN 0145 . CONSTANT
. 2IWl 0236 ,out. to out Length of Culvert
- 20NE 0443 CONSTANT
3 1056 CONSTANT
- 30 1900 . -CONSTANT
'35 0638 CONSTANT
4 ' 1703 CONSTANT
5 1132 CONSTANT
50 1150 . CONSTANT
.58 1600 CONSTANT
.5BILL 1950 CONSTANT
6 1050 - CONSTANT
65 1650 CONSTANT
7 1925 CONSTANT
75 1700 CONSTANT
8 0880 CONSTANT
875 0933 - CONSTANT
9 1034 - CONSTANT
. A .01l31 .Distance from Center: of culvert to
o load for Rear Wheels .
CAA _ 0208 Distance from Center -of culvert.to
) load for. Front Wheels '
. ALPHA 0361 -Not used.in this . section
B .0868 Length of Rear-Wheel load
BARA 0596 - 8tart of Section to determine cutoff
’ length of Bar A '
‘BB 0306 .Length of :Front wheel load
BOND 1751 .Bond. stress times j
.. BOTSH 1421 Bottom slab shear 'sub routine

-BOTT 1727 . Not used in this section




SYMBOL
_.BS

. ‘BSLAB
CHECK

CLEAR

CONC

-CTR
- CUTOQF
- DIRT
-. EARTH
CEXIT
EXIT1

‘FIFTY

FORCE

- .FSJ

FSJs

-FWHEE

Il
LI2

I3

KSIDE

.LLCON

-MOM

-MSIDE

 LOCATION

0450
0132

10975
1486

0934

. 0384
1136

1300
1168
0931
0981 .
,0053
1603
1626
. 1787
0352
10452
0195
..0191
0048
0793
0843
1801
0252
1067
.0893
1780
1674
0881

0136
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. .DESCRIPTION

Bottom slab moment sub routine

.8tart -of routine to find Bottom slab
.steel ‘

‘Distance from load to end of culvert
Start of routine to check for. section
. thickness increase '

- Distance from outside of :concrete to

¢ of :Bar

.. Weight -of concrete
.8tart of routine to find center: wall
..steel

Sub .routine for moment . in the unloaded
top. ‘span :

"Depth to steel

Weight ;of earth

.Top dead load per. foot on .culvert

Storage for-exit instruction in

..Sub routine

Storage for -exit instruction .in

.. Sub routine
. . CONSTANT

Rectangular 'section of side load
Allowable steel stress ‘times j for

.top -and bottom

- Allowable ‘steel stress times j for
~walls o :
. 'Front wheel load. per foot.

. Working height

.I of :slab

I of outer. :wall

-1 of ‘center -wall

Factor to divide moment by in order

‘to get . .d
'K factor for walls
'Working length

Live Load Control: .- for no live load,

.+ for live load

Left moment for side wall moment
sub routine :
Moment of total live load about ¢
of culvert

; Right moment .for- s1de wall moment
‘sub .routine

.Start -of routine to.find side wall
..steel - B
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SYMBOL LOCAT ION . DESCRIPTION
ONE .0488 -.CONSTANT
P 1076 Wheel Load -
Pl 0082 .Wheel Load -~
PCNT 0006 Percent -of side load
"~ PRESS : 0939 ‘Bottom dead load per foot
-PUNCH 1195 .Punch routine to punch 3 answer cards -
: 'SHBOT 0235 .Start -of routine to f£ind bottom slab
shears . -
‘SHEAR 0050 - Start of routine to find top 'slab ' |
' .shears )
'SHSTR 1701 Top ‘slab .shear .sub routine h
.-SIDE ’ 1910 .8ide earth pressure per. foot of depth
. .SIDEM 0550 - .8ide wall moment sub routine l
. SLAB 0187 -Routine to find top slab steel
SLABM - 0350 Top. slab moment sub routine ™
. -SORT 10250 Square ‘root ‘sub routine 1
‘STEEL 1518 Area of steel found by sub routine
STOP 1488 . BEnd of :program
-SUMP ‘0065 Sum of -perimeter  found by shear. sub
" routine
SWICH .0134 Storage for ‘8 or 9
T 0150 ‘Storage for new thickness -of :slab
. TEMP1 0106 Temporary Storage
" TEMP2 0062 _Temporary. Storage i
TEMP3 0061 . Temporary Storage |
TEMP4 0457 - Temporary. Storage
TO27 0149 Transfer. Control o
TO28 1218 Transfer Control -
. 029 - 1268 Transfer Control
TO30 0559 -Pransfer Control l
TO31 ..0199 . Transfer Control
‘TO32 .0022 ‘Transfer. .Control
.T033 0909 Transfer Control (
T034 -0072 .Transfer Control k,
“FO35 0299 Transfer Control
TO36 0088 -Transfer Control
. 'TO37 l416 ..Transfer Control
T038 0241 Transfer Control
TO39 0249 . Transfer Control ‘
T040 0258 Transfer Control '
 TO41 .1078 Transfer. Control
TO42 ..0040 - Transfer Control \
. T0O43 0095 ~.Pransfer Control -
. To44 1713 Transfer Control .~
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SYMBOL

| T045
TO46
T047
TO48
T049

TO50

. TO51

TO52
TO53
TO54
TO55

. TO56
TO057
. TO58

TO59
T060
TO61

. TO62

TO63

. TO64

TO65
TO66
TO67
TO68

TO69
- TO70
. TO71

TO7 2
TO73

.TO74
- TQ75
- TO76

TO77

~TO78
. TO79
. T0O80

TO81

- TC82

TO83

. TO84
-T085
-TO86

TO87

- T088

TO89
TO90

LOCATION

1412

.0284

0086
1328

0020

0245
1428

1612

1712
1528
0331
0399
0240
0345

. 0358
.0980
0731

0583
1380
1575
1763

.1480

1580

-1913

1735
0449
1040

.0495
- 0650

0536
0686

. 0438

1340

.0688

1683

.0838

0938
1734
0860
0701
1003
0640
0940
0332
1483

-1341
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Transfer

Transfer..

‘Transfer

. Transfer
Transfer

Transfer

.Transfer

-Transfer..
. Transfer

Transfer

Transfer
Transfer

.Transfer

‘Transfer
- Transfer
-Transfer:
“Transfer
Transfer
‘Transfer

Transfer

Transfer:
Transfer:
. Transfer
Transfer
Transfer..
- Transfer
‘Transfer
- Transfer

- Transfer

Transfer

‘Transfer

Transfer

. Transfer.:

Transfer
Transfexr
Transfer

Transfer

+ Transfer
-Transfer.~

Transfer

--Transfer
-Transfer

Transfer
Transfer

-Transfer
Transfer

. DESCRIPTION

Control
Control
Control

.Control

Control
Control

Control

Control
Control
Control
Control
Control

“Control

‘Control

“Control

Contxrol
Control

:Control

Control

‘Control
"Control

Control

‘Control

Control
Control
Control
Control
Control
Control
Control
Control

‘Control

Control
Control
Control

"Control

Control

‘Control

Control
Control

:Control

Control
Control
‘Control
Control
Control
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SYMBOL - LOCAT ION .. DESCRIPTION "

. ToS1 0448 Transfer Control
TO92 1693 -Pransfer Control
T0S3 0104 Transfer Control
TO0%24 1245 Transfer Control
. T095 - 1356 : Transfer Control
TO096 1295 . Transfer Control: 4“
TO97 1345 .. Transfer Control
TO98 .1033 Transfer Control
- T099 .0894 Transfer Control -
- TOPSH ‘0015 . .Top slab . shear. sub routine
L TWO 1800 -1 CONSTANT
LWl 1093 Storage for new thickness of outer -
owall
. W2 0995 . Storage -for new thickness of.center
- wall ' ,
. WHEEL 0543 Rear -wheel. per. foot i
o X 0461 ~ Distance working point B
XX 1068 Live load .column
Y 1635 . Distance between wheels

|




0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033

0034.

0035
0036
0037
0038
0039
0040
0041
0042

000000 =

00000000 *
00000000 O

00000000 *,

00000000-0
00000000 *
00000000 *
0000000000
00000000 O
00000000
00000000
00000000
00000000
00000000
00000000
00000000
000G0000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000 0
0000000000

k %k O Kk sk ok k ok ok %

koK kA 3k

d ok ok ok Ok O kO %k Kk k ok X

sk
3

b3

0450

0451

0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486
0487
0488
0489
0490
0491
0492

0500
0501
0502
0503
0504
0505
0506
0507
0508

0509

0510

0511.

0512
0513
0514
0515
0516
0517

0518

0519
9520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0530

0531

0532
0533
0534
0535
0536

0537

0538
0539
0540
0541

0542

0000000000
0000000000
0001111111
0000000000
1111111111
0000000000
0000000000
0111111111
0011111111
0000000000
0000000000
0000000000

0000000000

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

0000000000 -

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0060000000
0000000000
0000011111

0950
0951
0952
0953
0954
0955
0956
0957
0958
0959
0960
0961
0962
0963
0964
0965

0966

0967
0968
0969
0970
0971
0972
0973
0974
0975
0976
0977
0978
0979
0980
0981
0982

0983

0984
0985
0986
0987
0988
0989
0990
0991
0992

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042

0000000011
0111111111

1111111111

0000000001
1111111111
0000000000
0000000011
1111111111
1111111111
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

0000000000 -

000000000Q
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
1111111111

1450
1451
1452
1453
1454
1455
1456

1457

1458
1459
1460

1461
1462 -

1463
1464
1465

‘1466

1467
1468
1469
1470

1471

1472
1473
1474
1475
1476
1477
1478

1479
1480

1481
1482
1483
1484

1485

1486

1487

1488
1489
1490

1491

1492

1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541

1542

1100000000
1111000000
1111111000
1101011000
1111111000
0000000000

1111111010

1111111010
1111111010
0000000000
1111111000
0000000000
0000000000

0000000000 -

0006000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

0000000000 -

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

0000000000 -

0000010110
1111111110

1950

1951

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

1966

1967
1968
19691
19700
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992




