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Preface

This report documents an interactive graphics program, GWALL, to
analyze the sliding stability of structures. The program is an addition
to the series of slope-stability programs that were developed by
Mr. J. B. Cheek, Automatic Data Processing Center (ADPC), U. S. Army
Engineer Waterways Experiment Station (WES). The analysis portion of
GWALL was taken from slope stability program SSWO39A. Also, since
most of the input for GWALL is identical to that for program SSW39A,
most of the documentation in this report came directly from WES Miscel-
laneous Paper K-TT-1, "Analysis of Slope Stability, Wedge Method Using

Boa Ly
Head Profiles to Model Uplift Pressures."

The latest work, supported by the U. S. Army Engineer Division,
Lower Mississippi Valley (LMVD), to allow the use of inclined neutral
block base, crack analysis, horizontal and vertical forces on neutral
block, and the addition of structure geometry was completed by
Mr. Robert L. Hall, ADPC, WES, under the general supervision of
Mr. Cheek, Chief, Computer Analysis Branch, and Mr. D. L. Neumann,
Chief, ADPC.

COL J. L. Cannon, CE, was Commander and Director of WES during the
preparation and publication of this report. Mr. F. R. Brown was
Technical Director.
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ANALYZING SLIDING STABILITY OF STRUCTURES USING
THE COMPUTER PROGRAM GWALL

Purpose and Scope

1. This report details the use of the interactive graphics program
GWALL to analyze the sliding stability of structures. The report covers
only the use of the program. The user's background in stability analy-
sis is assumed to be sufficient to enable him to prepare correct data

and to properly interact and evaluate the computed results.

Computation Procedures

2. The solution process used by GWALL is the same as that ex-
plained in MP K-77-1.* It is a developed cohesion, slope-stability,

wedge method procedure.

Terminals

3. The user must have an interactive graphics terminal with fea-
tures equivalent to the Tektronix LO1L storage tube terminal. Graphics
terminals other than the Tektronix 4014 can be used with GWALL, but
only after slight modification to GWALL and/or the graphics software
package, Graphics Compatibility System (GCS).

Input Features

4. GWALL is very easy to use because it allows the user to inter-
act with the program in a conversational manner. The program does not

® James B. Cheek, Jr., "Analysis of Slope Stability Wedge Method Using
Head Profiles to Model Uplift Pressures," Miscellaneous Paper K-T7-1,
April 1977, U. 8. Army Engineer Waterways Experiment Station, CE,
Vicksburg, Miss.
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force the user to follow a sometimes inefficient data preparation proce-
dure, but allows the user to dictate the program action by commands
which are easily learned.

5. The program assists the user in preparing input data in two
ways. It displays the input graphically, as it is being defined, allow-
ing the user to visually check what information has been input. The
program also has the option of giving data preparation instruction,
which is printed at the terminal following each command.

6. GWALL checks the input data and prints error messages if the
data violate a program's requirement. However, this does not guarantee
good data. Therefore, the program has commands that allow the user to
change much of the input.

T. Thus, the combination of the graphics, the commands, the built-
in data preparation instructions, and the data-checking logic enables

the new user to learn quickly how to use this program.

Experienced User Convenience

8. As the user becomes proficient in the use of this program, hLe
soon finds that the conversational mode, which was helpful during his
learning phase, has become annoying. He is annoyed because he must
wait while the teletype prints data preparation instructions he has
already mastered by his repeated program use. To overcome this waiting
problem, a special command code is provided to delete the preparation
instruction associated with data input commands. This feature allows
the user to quickly prepare his data without unnecessary "back talk"
from the terminal. However, even an experienced user may forget the
data requirements of an infrequently used command. In that case he
simply uses another command code to restore the program to its full

conversational mode of operation.

Prepared Data File

9. Time-sharing (T/S) computer systems do not always respond

quickly to the user's commands, especially when there are many users on
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the T/S computer. At such times there may be a one- or two-minute delay
between the user's command to his program and the program's response.
Such a slow response becomes most objectionable. To bypass this diffi-
culty, this program can receive input data from a previously prepared
data file. This data file may be quickly prepared by the user because
preparation speed is not usually limited by the number of users on the
T/S computer. The data may also have been prepared as the result of a
prior run of this program. In either case, the user may run a long
series of computations from the data in a file. When the data are
entered, he may continue with his stability study, using any of the

modes of operation.

Analysis

10. GWALL is a modified slope-stability analysis program. The
analysis program described in MP K-TT7-1 is used to calculate the sliding
stability of the structure.

Output
11. After the completion of each analysis, the user has the option

of getting a plot at his storage tube terminal that contains the soil

and water profiles, as well as the failure surface.

Overview of Operating Procedure

12. Although each facet of the operating procedure will subse-
quently be covered in detail, the following overview of the operating
procedure may be helpful in learning how the procedures interact.

13. The user, seated at the teletype terminal, calls the computer,
identifies himself, and requests a run of this program. The program
asks for the name of a restart file and terminal type, which the user
supplies. This file will be used to save the data that were used as
input for the last stability calculations. The program then requests
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a data title, which the user supplies. This title will be stored in the
first line of the restart file for identification purposes. The program
then asks for a command, which the user supplies. Through this command
and subsequent commands, the program does any or all of the following:
receives or alters soil properties, soil profiles, pool elevation, and
neutral block base points; modifies the computational procedure; and
evaluates stability for the data stored. GWALL also displays soil pro-
files, pool elevation, piezometric head points, neutral blocks, and the
phrenetic profile. After investigating several failure surfaces, the
user may find it necessary to sign off and attend to other duties, even
though the analysis is not complete. He may do so without fear of
losing his data because all the dats items used in the last analysis are
stored by the program in the restart file. They are ready for use when

he next has an opportunity to work on the problem.

Data Preparation

14. After the proper log-on procedure and the proper run commands

have been given, the program takes control of the terminal and will
type:

GRAPHTICAL WALL ANALYSIS
BY R. HALL
JULY T7

SUPPLY NAME OF RESTART FILE

The user supplies the desired file name and a carriage return (CR).
Most computer systems will write over the existing data if the file is
an existing one. Therefore, the user should give a new file name, and
he should be sure that the data stored under the old file name are no
longer needed. After this file is established, the program types:

SUPPLY TITLE FOR THIS RUN




The user supplies a title for this run that may contain up to 60 charac-
ters, including blanks. This title will be written on the first line
of the restart file. By giving meaningful titles and names for the re-
start file, the user can keep track of files associated with specific
projects. After the title is entered, the screen is erased and the

program types:

ENTER COMMAND

The user may now begin to use commands to enter, display, and/or run
stability analyses. If an invalid command is entered, the user has the

option of getting a list of valid commands, as seen in Figure 1.

E:;ER COMMAND

COMMAND UNKNOUN

DO YOU WISH A LIST OF VALID COMMANDS ? ENTER (Y OR N)
oy

SOIL DATA

STRUCTURE DATA
PROGRAM CONTROL
NEUTRAL BLOCK

EDIT XXXX

PIEZOMETRIC HEAD
INSERT SOIL

RUN

CONVERSATIONAL OUTPUT
NO CONVERSATION OUTPUT
TABLE OF SOIL PROPERTIES
READ OLD DATA FILE
WINDOUW PROFILE

DISPLAY PROFILE

DELETE XXXX

HORZ. FORCE

VERT. FORCE

Figure 1. List of commands

Optional Output

15. The user can receive optional data preparation instructions

with each data input command. The additional instruction is referred to
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as the full conversational mode. The optional output will be underlined

in this report to distinguish it from the normal output.

Soil Input Command = SO

16. The program responds to command soil with:

SOIL 1 PROPERTIES
SATURATED Q TEST R _TEST S _TEST
UNIT WT., PHI, COHESION, PHI, COHESION, PHI COHESION

Reply with saturated unit weight, in pounds per cubic foot; Qv, R
and S test values for friction angle, phi , in degrees; and cohesion,
C , in pounds per square foot. The last item is followed by CR.

17. The program stores the properties and requests:

SOIL PROFILE
X(1), ¥(1), X(2), ¥(2),¢c X(N), ¥(N)

Supply points, distance, and elevation in feet on the exterior profile
in ascending order by distance, X . Note that this exterior profile
must extend beyond the surface intersection points of any wedges to be
studied.

18. If more than one line of data is required for the profile,
insert a comma and then CR after the last point on the line. The pro-
gram will store this portion of the profile. When the program is
ready for the remainder of the data, it will type an equal sign on the
next line. Wait for the equal sign before supplying additional points.

19. Additional SO commands are used to input the properties and
profile data for the interior soils. The program numbers each new
soil in steps of one, starting with the numeral 1 for the first soil.

20. Soils must be defined working from high elevations to low,

because each profile erases all portions of profiles below it. Any

valid portion of a profile erased by this procedure must be
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redefined with an additional lower soil.
21. The screen is erased and all data are displayed after each

soil profile is defined (see Figures 2 and 3). The soil properties are

ENTER COMMAND
«$0

SOIL i1 PROPERTIES

SOIL PROFILE
X(1), Y(1), X(2), Y(2), ... X(N), Y(N)
«0,0,100,0.200.100,300,100

Figure 2. Input of soil data

ENTER COMMAND
L]

-

Figure 3. Display of soil data

displayed, using the same scale factor in both the X and Y direc-
tions. The scale factor is chosen to use as much of the screen as
possible. If a soil profile point is improperly input, the point's

X and Y coordinates can be changed by the Edit Soil command, ED SO.

The soil properties can be changed by the Edit Properties command, ED PR.

Structure Input Command = ST

22. The program responds to command ST with:

10
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UNIT WT. OF CONCRETE

Reply with the unit weight of the concrete, in pounds per cubic foot.

23. The program stores the weight and requests:

STRUCTURE PROFILE
x(2), ¥(1), x(2), ¥(2),...X(N), ¥(N)

24. Supply points, distance, and elevation, in counterclockwise
order. The first and last points must be outside the outer soil pro-
file. The structure input should be given after all elements of the
soil profile intersecting the structure have been defined. Figures U4

and 5 demonstrate the use of the ST command.

Neutral Block Command = NE

25. The neutral block command, NE, is used to input the end points
of the neutral block base. The program will also allow the input of a
computation control number, which is written to the restart file for
use with other programs and is not used with GWALL. GWALL will allow
the use of an inclined neutral block base.

26. The program responds to the NE command with:

NEUTRAL BLOCK BASE n
LEFT RIGHT COMPUTATION
X,Y, 2y CONTROL

where n 1is the neutral block number assigned by the program.

27. The user may continue to use the NE command to establish a
group of up to 25 neutral blocks for subsequent analysis. After each
neutral block is defined, it is displayed with the soil profile, as
seen in Figures 6 and T.

Program Control Command = PR

28. This command is used only when one or more of the following

11




ENTER COMMAND
°ST

UNIT UT. OF CONCRETE
150

L] .

STRUCTURE PROFILE

X(1), Y(1), XN(B), Y(B), ... X(N)., Y(N)
*140.90.14080.187.18.187.10.180.8.
186.-2.190.-2.189.15.150.20.150.90

Figure 4. Input of structure data

§ ENTER COMMAND
e

&
Figure 5. Display of structure data
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ENTER COMMAND
°NE

NEUTRAL BLOCK BASE NUMBER
.‘.‘0"0‘..0-’

1

Figure 6.

ENTER COMMAND
*NE

NEUTRAL BLOCK BASE NUMBER
'1.‘.":.“0”

ENTER COMMAND
e

—
Input of neutral block data

——

Figure 7. Display of neutral block
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standard values or options are unacceptable. Items a and b apply only

to the arc program.

29-

o Ip

[e]
.

. Earthquake acceleration is 0.05G .
The number of slices is 20.

Program output is to include the tabulation of failure

surface coordinates, weight, and head of water at each
segment of the failure surface.

|

data.

Program output is to include a tabulation of the input

The pro. ram responds to command PR with:

PROGRAM CONTROL

EARTHQUAKE NUMBER LIST THE NUMBER OF EACH
G LOAD, OF SLICES, DELETE OPTION DESIRED
Supply the earthquake horizontal acceleration in G-units , the number

of slices with a maximum of 30 (required for compatibility with the arc

method program), and the number for each delete option (required for

subsequent computations). All previously established delete options

are removed.

30.

Delete Options

The program action for each delete option is shown for all

programs in this series. Only option 8 is effective in this program.

Number

Program Action

1

@@ N4 W F Ww

Use R-instead of Q-strength below the groundwater
elevation for after-construction case.

Delete
Delete
Delete
Delete
Delete
Delete
Delete

computation of after-construction case.
computation of sudden-drawdown case.
computation of partial and critical pool cases.
computation of steady-seepage R-strength case.
computation of steady-seepage S-strength case.
computation of critical pool location.

failure surface coordinate printing.

1k




Horizontal Force Command = HO

31. The program responds to this command with:

ENTER HORZ. FORCE FOR NEUTRAL BLOCK

Enter the value, in pounds, for the horizontal force acting on the neu-
tral block. After the force is entered, it is displayed, as in Figure 8.

Vertical Force Command = VE

32. The program responds to this command with:

ENTER VERT. FORCE FOR NEUTRAL BLOCK

Enter the value, in pounds, for the vertical force acting on the neutral
block. After the force has been entered, it is displayed, as seen in

Figure 9.

Piezometric Force Command = PI

33. The program responds to the command PI with:

PIEZOMETRIC HEAD POINTS
X(1),Y(1),H(1),X(2),¥(2) ,H(2),.. . X(N),Y(N) ,H(N)

Enter the head data profile points, consisting of the distance and eval-
uation of a point and the piezometric head, in feet, at that point.

The points on each head data profile must be entered in ascending order
of distance. :

34. If more than one line of data is required for the head of any
profile, follow the last head value on the line with a command, then CR.
The program will store this portion of the piezometric head data. When
the program is ready for additional data, it will type an equal sign on
the next line. Note that the first profile must define the phreatic

15




(3;!. CONNAND
ENTER HORZ. FORCE FOR NEUTRAL BdLOCK

«1300.
ENTER CORMMAND
L]
—e

Figure 8. Input and display of horizontal force
tczll COMNAND
L
ENTER VERT. FORCE FOR NEUTRAL BLOCK
«2000.
ENTER COMMAND

.00
Figure 9. Input and display of vertical force
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surface. (Head values must be zero.) Each additional profile is sup-
plied by giving command PI, followed by the data for that profile.
Figure 10 shows the command, as well as the display of data input.

ENTER COMMAND
Pl

PIEZOMETRIC HEAD POINTS
©9.0.0.100.0.0.150.50.0.300.50.0

ENTER COMNAND
Pl

PIEZOMETRIC HEAD POINTS
*0.~30.30.100.-30.30.150.-30.80.300.-30.80

ENTER COMMAND

LD

2.0 3.0 %, - ot 0,00

Figure 10. Input and display of piezometric head data

Change Material Properties Command = ED MA

35. The program responds to this command with:

SOIL NUMBER TO BE CHANGED

Reply with the number of any soil previously defined. An error message
will be typed if a soil having this number is not present.
36. After locating this soil, the program types:

SOIL i PROPERTIES
SATURATED Q TEST R ___ TEST S TEST
UNIT WT., PHI, COHESION, PHI, COHESION, PHI, COHESION

The symbol i is the number of the soil requested. Respond to this re-
quest with the new soil properties, as described in the section on the

17
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SO command. All values requested must be input, even though they are

the same as the previously stored data.

Edit Soil Profile Command = ED SO

37. The program responds to this command by first displaying the
cross hairs. The user must then move the cross hairs to the soil pro-
file point and enter any character and CR. The program will then re-
spond with the following:

PRESENT X AND Y COORDINATES ARE
13.00 1k.00
ENTER NEW COORDINATES

The program will then change all soil profiles that contain the X-Y
coordinates picked by the cross hairs to the new coordinates' input.
The screen will be erased and the new data displayed, as seen in
Figures 11 and 12.

Edit Piezometric Head Data = ED PI

38. The program responds to this command by first displaying the

cross hairs. The user must then move the cross hairs to the desired

piezometric head point and enter any character and CR. The program will

then respond with the following:

PRESENT X AND Y COORDINATES ARE
150.00 50.00
INPUT NEW COORDINATES AND HEAD

The program will then change the piezometric head profile data. The
screen will be erased and the new data displayed, as with the ED SO
command.

18
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ENTER COMMAND
*ED $0

-

Cress s

PRESENT X AND Y COORDINATES ARE:
20 100.00

.00 :
INPUT NEU COORDINATES
*170..100.
o,
e Y IJ//’/
2.0 2.0 wll’ 0.0
Figure 11. Editing soil data
ENTER CONMAND
[ ]
—
(1%
o &
.08 .00 %, aiid "0

Figure 12. Display of edited soil data

19
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Delete Neutral Block Command = DE NE

39. The program responds to this command with:

DE NE

The user then enters the number of the neutral block to be deleted.
The program will then renumber the neutral blocks following the one
that was deleted.

Delete Horizontal Force Command = DE HO

40. The program deletes the use of horizontal force on the neutral
block. The display of the horizontal force will be deleted after the
present display is erased and redisplayed.

Delete Vertical Force Command = DE VE

41. The program deletes the use of the vertical force on the neu-
tral block. The display of the vertical force will be deleted after
the present display is erased and redisplayed.

Window Command = WI

42, This command allows the user to pick any rectangular area of
the display and to magnify it to fill the entire screen. This provides
the user with all the necessary details required in checking the input
data. The program responds to this command by displaying the cross
hairs. The cross hairs should then be moved to the bottom left corner
of the area to be magnified. Any character must be then entered, fol-
lowed by CR. The cross hairs will reappear and should be moved to the
upper right corner of the desired area. Another character and CR should
be entered. The user can continue giving the WI command to window an
area of the previous window. To redisplay the entire problem again, the
command DI should be entered. The WI command is demonstrated in
Figures 13 and 1k.

20




ENTER COMMAND
oyl

Urosaa

ARienr

(%
L] 2
Loven
Coemy
0,0 0,00

Figure 13. Window command

Display All Data Command = DI

43. The response to this command is the erasing of the screen and
the displaying of all defined data, as seen in Figure 13. The display

data will use as much of the screen as possible, using the same X- and

Y-scale factors.

Conversational Mode Command = CO

L4. The conversational mode is an optional feature that does not
become effective until an invalid command or the CO command is given.
The CO command causes the program to provide additional input instruc-
tions for the data input command codes.

Delete Conversational Mode Command = NO

45, This command deletes the conversational text associated with

21
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ENTER COMMAND

0.

D __
1253-64 -

Figure 14. Results of windowing

the program's response to the command CO. As mentioned previously, the

teletype output controlled by command CO is underlined in this report.

Insert New Soil Command = IN

46. This command performs the following functions:

a.

Erases all data for soils whose numbers are between N
and M .

Sets the program to receive a new soil (properties and
profile).

Inserts the new soil between numbers N and M .

22
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d. Renumbers the soils (starting with 1 for the first soil
and continuing in steps of one for all soils).

e. Sets the program to add additional soils to the end of
the soil list through the command SO.

LT. The program responds to the command IN with:

SOIL INSERTION NUMBERS
SOIL TO FOLLOW WILL BE PLACED BETWEEN SOIL N AND
SOIL M. N MUST BE LESS THAN M. SOILS (N+1)

THROUGH (M-1) ARE ERASED. SUPPLY VALUES FOR N AND M

Supply values for the soil numbers N and M . The new soil will be
placed between soil N and soil M. If M is greater than N+1 , soils
N+1 though M-1 will be erased and the new soil inserted. If M is
greater than the last soil number, then all of the soils from (N+1)
through the end of the soil list will be erased. If M is less than
N , an error note will be printed. ©Soil N must be present or an error
note will be printed.

48, The program replies with:

SOIL (N+1) PROPERTIES

SOIL PROFILE

The symbol (N+1) is the number assigned to the soil being inserted.
Supply the necessary information as described in SO command, paragraphs
16-21. After an IN command, a SO command may be used to add soils to
the end of the existing soil 1list.

49, For example, if there are six soils present and the user de-
sires to delete soils 4 and 5 and change soil 3, he would use values of
2 and 6, respectively, for N and M . After recording the new pro-
file and properties for soil 3, the program would renumber all soils;
and in so doing, it would change the number of soil 6 to 4. If the
user gives a SO command, the program will store those soil data after
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soil 4, and would assign the number 5 to that new soil.

Table of Soil Properties Command = TA

50. This command provides the user with a current listing of each
soil's unit weight and each soil's curves of angle of internal friction
and angle of cohesion for the Q-, R-, and S-strength tests, If improper
data have been entered, the user may change the material properties,

with an ED MA command. The use of this command is seen in Figure 15.

ENTER COMMAND
*TA

$OIL GAN PHI - c PHI
i 160. 0. 0. 0.
112. 30.00 0. 30.00
1 160. 9. Q. 0. "
1 160. 9. 0. 9.
e 112. 30.00 Q. 30.00
o
L] Y
2,00 20,00 0,00 .00

Figure 15. Table of soil properties

Execute Command = RU

51. This commend causes the program to calculate the stability
of the structure by a wedge method of analysis. At this time, the
program also saves all data in a restart file. Figures 16 through 18

demonstrate the use of the RU command.

Execute Crack Analysis = RU CK

52. This command causes the program to calculate the stability, as

2k




ENTER COMMAND
RV

o,

Figure 16. Run command

NEUTRAL BLOCK lﬁSE 1
125...0 ' . 800.00. -3.00

148 fi]
Bf 1k o BE |
noiE a'i:ﬁ?‘:: Hite Bals

$.F. «-0.918

PR OB gD

1 4

844011 Ldem

DSE:OU WANT A TEKPLOT - YES OR NO?

Figure 17. Results of analysis
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Figure 18. Display of results

with the RUN command, except that the active wedge is completeiy ne-
glected. Figures 19 through 21 demonstrate the use of the RU CK command.

ENTER COMMAND
=RU CR

Figure 19. Run crack analysis command

NEUTRAL BLOCK BASE 1
185.00. -5.00 200.00.

l‘ . é“ 3
1698 =4 u.
w8 3 :
" -
R R e S0 i
$.F. «=0.827

DSE:OU UANT A TEKPLOT - YES OR NO?

Figure 20. Results of crack analysis

26




=

53.

F

Figure 21. Display of results of crack analysis

Analysis Output

Figure 17 shows the output for the stability analysis for

neutral block 1. This output includes the following:

54,

a.

The coordinates, in feet, of the end points of the neu-
tral block's base.

The coordinates, in feet, of the end points that define
the line segments that make up the failure surface.

The weight, in pounds, of the soil above each failure sur-
face segment.

The head of water, in feet, that is effective at each end
point.

The number of the soil through which each failure segment
passes.

The tabulation of the horizontal components of the driving
and resisting forces for the left wedge, neutral block,
right wedge, and the total. Note that this tabulation is
for the forces that were calculated for the last trial
using the developed friction angle.

The safety factor for this problem is printed as the last
line in the output. Note that a negative sign on the
safety factor indicates that the direction of failure is
from right to left.

Command for Reading = RE

The response to this command is:

27




SUPPLY NAME OF INPUT DATA FILE

The user must give the name (maximum six characters) of the file that
contains the input data, followed by CR. The program will then read the
data file and display the data. When all the data have been entered,
the control of the program is returned to the user. The user can then
edit data, add additional data, and/or analyze data.

55. The format of the data in an input file is identical to data
supplied to the program when in the command mode, except for the addi-
tion of line numbers. Figures 22 through 28 demonstrate the use of the

RE command.

1600 TEST PROBLEN

1010 SO

1020 112..,30.,0.,30.,0..,33..0.

1030 0..,0.,100..0..2060..100.,300..100.

1040 ST

1050 150.

1060 140,90 140.20 127.18 127.10 180.8,

1070 185.-2 190.-2 190.15 150.20 150.90

1080 NE

1090 125..-5..200..-3.

1100 P1

1110 0.,0..0..,100..0.,0..,150..50..0..,300..50..90.
1120 P1 '

1130 0.,-10..10.,100..-10..10.,150..,-20.,70.,300..-10..60.
1140 VE

1150 2000.

1160 HO

1170 1200.

Figure 22. Input data file

28




GRAPHICAL UALL ANALYSIS
BY R. HALL
JULy ??

SUPPLY NAHE OF RESTART FILE
*RESTART

SUPPLY TITLE FOR THIS RUN
*INPUT FROM FILE

Figure 23. Entering restart file
and title

ENTER COMMAND

*RE
SUPPLY NAME OF INPUT DATA FILE
<INPUT

Figure 24. Entering data file

ENTER COMNAND
RV

0.

o —
10,00

69,00

Figure 25. Display of input data and run command
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NEUTRAL BLOCK BASE 1
126.00. -5.00 200.00.

HEAD $0IL

igg 4 -

HEE Y

no il e it mdle
$.F. «-0.918

DO YOU WANT A TEKPLOT - YES OR NO? .

*VES |
Figure 26. Results of analysis

ENTER COMMAND
*END

Figure 27. Exit
program
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10000 TEST PROBLEN )
10010 SO
10015 35..006 . . 0. . 0. . . . . . 0.

10020 o °. .
10030 160.00. 8.

10040 140.00. 40.00,

10050 140.00. 90.00. i
10060 160.00. 90.00,

10070 150.00. 50.00. :

10080 200.00. 100.00. 1
10090 300.00. 100.00

10100 SO {
10105 112.00. 30.00. . . 30.00, ©. ., 30.00, 0.

10110 .5 0. .

10120 100.00. . . ]
10130 140.00. 40.00.

10140 140.00. 20.¢0.

10150 127.00. 18.00.

10160 127.00. 10.00.

10170 180.00. 8.00.

10180 185.00. -2.00,

10190 190.00. -2.00.

10200 189.60. 15.00. J
10210 150.00. 20.00.

10220 150.00. $0.00. {4
10230 200.00. 100.00.

10240 300.00. 100.00

10250 $0

10256 150.00. 0. . 9. . & . °. . °. . (

10260 127.00. 18.00.

10270 140.00. 20.00

Figure 28. Restart file (sheet 1 of 2)
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10280 SO

10285 150.00. °. . i °. . 0. . °. . 0.

10299 1650.00. 20.00,

10300 189.60. 165.00 1
10310 SO

10315 112.00. 30.99. 0. . 30.00. 0. . 30.e0. 0.

10320 127.00. 10.00.

10330 180.00. 8.00. 1
10340 185.00. -2.00,

10359 190.00. -2.00

10360 NE )
10365 125.00. -5.00. 200.60. -3.00

10370 PR

10375 9.05.20. 0. 0. 0. 0. 0. 0. 0, 0. 0, 0

10380 Pl

10390 g . ¥, s 0. .

10400 100.00. I 0. .

10410 150.00, £0.00. 9.

10420 300.00. 50.00. 0.

10430 PI : ‘
10440 $. -10.90. 10.90, )
10450 100.00. -10.00. 10.00.

10460 150.00. -20.00. 70.00.
10470 300.00. -10.00. 60.00
10490 HO

10495 1200.00

10500 VE

10606 2000.00

Figure 28. (sheet 2 of 2) |
\
|
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In accordance with letter from DAEN-RDC, DAEN-ASI dated
22 July 1977, Subject: Facsimile Catalog Cards for
Laboratory Technical Publications, a facsimile catalog
card in Library of Congress MARC format is reproduced
below.

Hall, Robert L

Analyzing sliding stability of structures using the com-
puter program GWALL / by Robert L. Hall. Vicksburg, Miss. :
U. S. Waterways Experiment Station ; Springfield, Va. :
available from National Technical Information Service, 1978.

32 p. : 111. ; 27 cm. (Instruction report - U. S. Army
Engineer Waterways Experiment Station ; K-78-1)

Prepared for U. S. Army Engineer Division, Lower Missis-
sippi Valley, Vicksburg, Miss.

1. GWALL (Computer program). 2. Slope stability analysis.
3. Structural analysis. 4. Structural stability. I. United
States. Army. Corps of Engineers. Lower Mississippi Valley
Division. II. Series: United States. Waterways Experiment
Station, Vicksburg, Miss. Instruction report ; K-78-1.
TA7.W341 no.K-78-1

S

il s s i e

=,



