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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314

REPLY TO
ATTENTION OF:

DAEN-CWE-DS 23 February 1981

SUBJECT: Instruction Reports K-80-6, K-80-7, and K-81-3: Tre Basic User's
Guide, User's Reference Manual, and Validation Report for a Com-
puter Program for Design and Analysis of Inverted-T Retaining Walls
and Floodwalls (TWDA)

All Corps Elements with Civil Works Responsibilitics

l. The subject reports document a computer program for analyzing and
designing reinforced concrete retaining walls and floodwalls. This computer
program was developed according to specifications provided by the members of
the Computer-Aided Structural Engineering (CASE) Task Group for T-Walls. As
is the goal with all CASE tasks, the intent is to make an organized, cost-
effective computer solution available to the Corps' designers for use when
the need arises.

2. Engineers will be readily able to tell by the description of the program
and by the examples given in the reports of the applicability toward their
needs. Detailed documentation of the program may be obtained from the
Engineering Computer Programs Library (ECPL) of the U. S. Army Engineer
Waterways Experiment Station (WES), Vicksburg, Miss.

3. We strongly encourage the use of this program where applicable throughout
the Corps.

FOR THE CHIEF OF ENGINEERS

a X Y JLM

LLOYD A. DUSCHA
Chief, Engineering Division
Directorate of Civil Works
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PREFACE

This manual describes .n detail the use of TWDA, a computer pro-
gram for design and analysic of inverted-T retaining walls and flood-
walls. The program is a product of the Computer-Aided Structural Engi-
neering (CASE) Project of rhe Office, Chief of Engineers, U. S. Army
(0CE), and of the Computer-Aided Structural Design (CASD) Project of
the U. S. Army Fngineer Division, Lower Mississippi Valley (LMVD).

Mr. William A. Price, Chief, Computer-Aided Design Croup (CADG),
Automatic Data Processing (ADP) Center, U. S. Army Engineer Waterwayvs
Experiment Station (WES), provided the overall design of the program
and led the program development team. The program and this manual were
written by Mr. Price and Messrs. Robert L. Hall, H. Wayne Jones, Reed L.
Mosher, and Michael E. George, all of the CADG. The work was managed
and coordinated by Dr. N. Radhakrishnan, Sperial Technical Assistant,
ADP Center, assisted by Mr., Paul K. Senter, CADG. Mr. Donald L.

Neumann was Chief of the ADP Center. Mr. Donald R. Dressler was the
point of contact in OCF.

The program was writien according to specifications provided by
the members of the CASE Task Group on T-Walls and of 1MVD's CASD Commit-
tee and by other Corps personnel:

CASE Task Group on T-Walls

Victor M. Agostinelli, IMVD (Chairman)

Texrcy C. Cox, LMVD

Alvis Eikstrems, North Atlantic Division

Stacey Anastos, North Atlantic Division

Joseph V. Milliorn, formerly with New Orleauns District
Raymond Veselka, Galveston District

LMVD's CASD Committee

Victor M. Agostinelli, IMVD (Chairman)

Arvis R. Dennis, Vicksburg District

Clifton C. Hamby, Vicksburg District

Sefton B. Lucas, Memphis District

Joseph Barber, Memphis District

James (. Bigham, New Orleans District

Joseph V. Milliorn, formerly with New Orleans District
James J. Smith, St. Louis District

Thomas J. Mudd, St. Louis District

A




IMVD's CASD Committee (Continued)

James Cronin, St. louis District
Carlton Smith, St. lLouis District

OCE_(DAEN-CWE-DS) Personnc]

Keith 0. 0'Donnell, former Chief, Structural Enginecering Section
(retired)

Donald R. Dressler

lucian G. Guthrie

Jther Corps Personncl

(arl E. Pace, Structures lLaboratory, WES

William A. Price, ADP Center, WES

James D. Wall, South Atlantic Division

The following WES personnel contributed to the coding of the pro-
gram: Messrs. Price, Hall, Jones, Mosher, and George of the CADGC and
Messrs. Edward F. 0'Neil 111 and Roy E. Campbell of the Structures lLab-
oratory. Dr. William P. Dawkins, Oklahoma State University, and
Dr. Michael W. 0'Neill, Universitv of Houston, contributed routines
under contract to WES.

A basic user's guide and a program validation report will also
be published on TWDA. Copies of the Program Criteria Specifications
Document are available from LMVD,

Directors of WES during the development of this program and the
publication of this user's guide were €O J. 1.. Cannon, CE, and

COl. N. P. Conover, CE. Technical Director was Mr. F. R. Brown.




HOW TO USE THIS BOOK

Instructions for the preparation of data are presented in four
ways. The user is urged to make himself aware of all four presentations
and select the one that best meets his particular needs:

1. For the beginning user: Paragraph 12-3, Data Preparation
Checklist. See especially paragraph 12-3-12.

2. Data arrangement reminder: Paragraph 12-2-10. This and the
list of commands in paragraph 2-3-1 are available while the program is
running by typing a question mark (?) as a command.

3. List of data lists and the variable names in them: Paragraph
12-2 and Figures 3-1 through 3-5. This is intended for use as a check-

list for the experienced user.

4, Detailed data definitions, arranged by data list: Chapters 2
and 3, plus the first part of each of Chapters 4 through 8.

A pull-out summary of all data lists is given at the end of Chapter 12.

MAJOR CONTENTS

Chapter Title ~ .
1 INTRODUCTION
2 EXECUTIVE COMMAND/DATA ENTRY PHASE
3 DATA FOR ALL MODULES
4 MONDULES SA AND SP--ACTIVE EARTH PRESSURES
5 MODULE FA--FOUNDATION STABILITY ANALYSIS
6 MODULE FD--FOUNDATION STABILITY DESIGN
7 MODULF WA-- (WORKING) STRESS ANALYSIS
8 MODULE WD-—(WORKING) STRESS DESICGN
9 MODULE UA-—=(ULTIMATE) STRENGTH ANALYSIS
10 MODULE UD==(ULTIMATE) STRENGTH DESIGN
il LINKAGE BETWEEN FA/FD STABILITY AND WA/WD/UA/UD
STRESS ANALYSIS/DESICN MODULES
12 DATA LISTS AND OTHER TABULATIONS
13 GRAPHICS DISPLAY OF DATA AND RESULTS
14 EXAMPLES
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CONVERSION FACTORS, INCH-POUND TO METRIC (S1)
UNITS OF MEASUREMENT

Inch~pound units of measurement used in this manual can be converted to

metric (SI1) units as follows:

Multiply By To Obtain _
cubic vards 0.7645549 cubic metres
feet 0.3048 metres
inches 2.54 centimetres
pounds (force) 4.448222 newtons
pound (force)-feet 1.355818 newton-metres
pounds (force) per foot 14.5939 newtons per metre
pounds (force) per square foot 47.88026 pascals

pounds (force) per square inch 6.894757 kilopascals
pounds (mass) per cubic foot 16.01846 kilograms per cubic metre

square inches 6.4516 square centimetres




ELECTRONIC COMPUTER PROGRAM ABSTRACT

TITLE OF PROGRAM PROGRAM NO
TWDA - T-Wall Design Analysis (CORPS No. X0053) 713~F3-R0O-027
PREPARING AGENCY

U. §S. Army Engineer Waterways Experiment Station, ADP Center, CADG

AUTHORI(S) William A. Price, Robert 1.JDATE PROGRAM COMPLETED STATUS OF PROGRAM
Hall, H. Wayne Jones, Reed L. June 1980 PHASE STAGE
Mosher, and Michael E. Ceorge Operational

A. PURPOSE OF PROGRAM
Analysis or design of an inverted-T wall subjected to retaining wall and/or

floodwall loadings. Design comparisons for finding the most economical combi-
nation of base embedment, key length, base width, and base slope are based on
construction cost of excavation, concrete, and backfill. Performs stability
analysis or design and structural analysis or design. Conforms to Engineer
Manual 1110-2-2501, EM 1110-2-2505, and other Corps of Engineers standards.

B. PROGRAM SPECIFICATIONS

The program is written in FORTRAN IV. The graphics display option uses the
Graphics Compatibility System (GCS).

C. METHODS

Active earth pressures may be calculated by Coulomb's equations or by the in-
cremental wedge method. The program is highly interactive, following a
computer-aided design methodology. The analysis procedure considers overturn-
ing, sliding, and bearing pressure, relative to the soil immediately adjacent
to the wall. Earthquake effects are included. Stress design includes deter-~
mination of reinforcement.

D. EQUIPMENT DETAILS

Time-sharing mainframe computer (overlaid for 49k words of main memorv).

Time-sharing terminal--Tektronix 4014 needed for graphic display option. Rest
of program may be run on any interactive terminal.

Remote high~speed job entry terminal (COPE, etc.).

E. INPUT-QUTPUT

Input is by time-sharing keyboard, either directlyv or via data files. Inter-
mediate data are stored in disc files. Output is to the time~sharing terminal
and/or to a high-speed computer terminal.

F. ADDITIONAL REMARKS hjg program was written under the auspices of the OCE

Computer-Aided Structural Engineering (CASE) Project Task Croup on T-Walls and
the IMVD Computer~Aided Structural Design (CASD) Committee. Call K. A. Price,
FTS: 542-3645, for more information. Available publications include the Basic
User's Guide, the User's Reference Manual, and the Validation Report. They are
available from the ECPL of the WES Technical Information Center. Copies of the
Program Criteria Specifications Document are available from LMVD,
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USER'S REFERENCE MANUAL: COMPUTER PROGRAM

FOR DESIGN AND ANALYSIS OF INVERTED-T

RETAINING WALLS AND FLOODWALLS (TWDA)

CHAPTER 1: INTRODUCTION

1-1 PURPOSE OF PROGRAM TWDA AND THIS MANUAL. TWDA is a computer-aided
structural design system for analysis and/or design of inverted-T
cantilever walls founded on earth or rock. Multiple load cases allow
the wall to act as a floodwall or a retaining wall. This manual is
intended for use by structural engineers. The program does not attempt
to establish any soil design criteria; such data must be entered by the
user after consultation with a soil design engineer. There are no
default values for soil criteria parameters, except as provided in Corps
engineering standards for structural design.

1-2 ORGANIZATION AND SUMMARY DESCRIPTION OF PRUGRAM

1-2-1 Structure. TWDA is a series of design/analvsis modules,* each

performing one specific step in the design or analysis process.
These modules are callable, in any logical sequence, from an executive
command phase.** While in this ¢xecutive phase, the user mayv cal)
various procedures for data entry, data review, saving the current design
status, restoring from an old status save, etc. This organization is
illustrated in Figure 1-1.

1-2-2 Brief Description of Data Entry. The data entry procedure is

similar to that for program TGDA,t except that the data phase is
combined with the command phase instead of being separate as in TGDA.
Features include:

a. Data are entercd by naming the group and listing the values
in that group, all on one line.

b. Default values are requested by entering the letter D for the
desired data item(s), instead of a numerical value.

c. Values to be left undefined or changed to the undefined state
are identified to the progrum by typing the letter C instead

* A module is a subprogram that is controlled as one unit and that
performs one complete aspect of the purpose of the entire program.

*% The executive phase of this program is the central core of the user's
flow of control. The user may enter data or start a module while in
the executive phase.

+ TGDA (three-girder tainter gate design/analvsis) is a computer pro-
gram (713-F3-R0-022) developed for the Lower Mississippi Vallev
Division's Computer~Aided Structural Design (CASD) Committee in 1976.
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Start TWDA Executive Command Phase }:@

RESTORE DATA DATA Computation | " | Computation Status
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oy AN | 1 z !
1
| | Data Base (Input Data and | I
Intermediate Calculation Results |
| |
LEGEND T
0ld Status LEGEND New Status
File From , File for
0ld SAVE Flow of User Control Future REST
Command — — — — =~ Flow of Data Values Command

Figure 1-1. Basic program flowchart

of entering a value for the particular item(s).

d. A value to be left unchanged from its previous state is
identified to the program by typing the letter S for the
particular item, instead of repeating the earlier value.

e. The program looks for illogical and inconsistent data and
identifies such items to the user for correction or use anvwav.

f. The current status of items of iuput data or of all data
values can be reviewed.

g. Multiple-level prompting is provided, with more detailed in-
formation when the user answers with a question mark.
Thus the program will accept several sets of input data, where the
following sets contain only the changes to the data comprising the pre-
ceding sets. Repetitive data will remain unchanged.
1-2-3 Data Review. Two mcthods of data reveiw are available:
a. Input data may be reviewed with the LOOK command.
b. Default value review is available at sclected points in the
interaction as described else where in this manual. Unless

reviewed with this option, default values are set automati-
cally by the user's selection of:

(1) Floodwall or retaining wall criteria.
(2) Hydraulic or nonhvdraulic structure criteria.

Making the review of default values optional is expected to enable the
experienced user to simplify and expedite his preliminary designs.  In
any case, the values are printed out in the report file.  The combination
of a nonhvdraulic floodwall, being illogical, will be rejected. Default
values are taken from Corps engineering publications: nenstandard values
set by the user are printed in the report file.
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1-2-4 Restart Capability. In addition to the user-controlled SAVE files,
the program uses an automatic UPDATE file that is reset (brought

up-to-date) after the completion of a calculation module and after many

of the commands. The message UPDATE FILE RESET is printed each time

this happens. The RESTart command restarts the program from either an

old update file or a previously saved snapshot file.

i 1-2-5 Volume of Printout. Printout is of two types:

a. The printout to the user's time-sharing terminal.

b. A full report of calculations made is written to a report
file that can be listed at a time-sharing terminal and/or sent
to the high-speed printer in the user's District Office ADP
Center.

The amount of terminal printing is controlled by the ALLP and MINP com-
mands. The amount of report file printout is controlled by the TRCE 3
and TRCE 0 commands.

1-2-6 Calculation Modules:

a. SA. Stability analysis active pressures for overturning and 1%
sliding; calculated along a vertical plane at the end of the 1
heel: '*
(1) Coulomb's equations plus surcharge pressure equations )

assuming elastic soil.
(2) Incremental wedge methods.
(3) As inputted.

b. FA. Foundation stability analysis of a completely defined
wall (overturning, sliding, and bearing); uses module SA as
needed. (Modules SA and SP need not be called by the user
when modulue FA is used.)

c. FD. Foundation stability design, uses modules SA and FA as
needed. (Modules SA and FA are called automatically by
module FD as needed.)

d. SP. Stem pressures for structural analvsis. Same basis as
module SA, except that the pressures are calculated at the
stem face instead of at the end of the heel. This is for
structural analysis of the stem. Heel, toe, and kev slabs
will use pressures based on the stability analvsis from
modules FA or FD.

¢. WA, Working stress structural analvsis.
f. WD. Working stress structural design.

g. VA, Ultimate strength structural analysis.  (Not implemented
vet.)

he UD. Ultimate strength structural design.  (Not impletement i
vet.)




1-3  DATA

1-3-1 General Description. Data are of two types, basic data and load

case data. Basic data are used as if common to all load cases
unless overridden by data for a particular load case. Load case data
consist of values applicable to only one load case. Basic data also
include unchanging data such as wall dimensions.

1-3-2 Basic General Description Data:

a. Criteria Selection:

(1) Floodwall or retaining wall.

(2) Hydraulic or nonhydraulic structure.
b. Wall geometry (Figure 3-5).
¢. Soils data for existing earth (Figure 3-2).

d. Loads commorn to all load cases (except ones for which value(s)
are reset in load case data) (Figure 3-4).

1-3-3 Load Case Data (for each individual load case):

a. Possible Factors For Describing Any ONE Load Case (in addition
to or in place of basic data):

(1) Water (Figure 3~1):

(a) Water elevations over heel and over toe; unit weight
of water (default = 62.5).

(b) Seepage nressures according to description in i
paragrapl 3-2-2,

(2) Earth (Figures 3-1 and 3-2): K

(a) Geometry and soil properties for earth lavers over
heel and over toe. 3

(b) Earth pressures on wall (1) calculated from the
earth elevations and k wvalue Coulomb theory, (2)
calculated from the earth elevations and incremental
wedge theory, or (3) as inputted separatelv.

(3) Horizontal loads (Figure 3-4):

(a) Trapezoidal (linearly varying distributed) loads,
horizontal on stem, W and W through W, in
o 1 3 4
Figure 3-4.

(b) Concentrated horizontal forces and their clevations, ‘
PH and PH,
1 2
(4) Surcharges over heel and over toe, values and locations

(Figure 3-4):
(a) Distributed, over all or any part of the cross sec-

tion, W and W, |
h t
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b.

(b)

Up to five vertical concentrated line loads parallued
to the wall (Bvl through Pv in Figure 3-3) plus
the force Pyg5 centered on tac top of the stem and
Pyp anywhere on the base,

(5) Wind direction and magnitude (Figure 3-1).

(6) Earthquake effect acceleration factors or effective K

values.

<

(7)  Design criteria

(a)

()

()

(d)

(e)

(f)
(g)

(h)

Load factors for reinforced concrete strength design
and overstress factors for working stress design,

Allowable bearing capacity, interpolated values
over ranges of allowable toe base elevations and
base widths (see paragraph 3-2-2), for each laver
of existing earth,

Minimum factor of safety against shear friction
sliding.

Minimum satety factor for cohesion and tan ¢ data

values used in the sliding determination by allow-
able strength equilibrium methods.

Limiting value of the overturning stability
resultant ratio.

Reinforced concrete design parameters.
Specification of "hvdraulic" or "nonhydraulic”
structure.

Heel earth cover crack control.

Tvpical Application of Load Cases. Any load case mav have

any or all

of the effects described above.

HIGHLIGHTS OF TWDA DESIGN

d.

The Stability Design/Analysis Phase.

This place finds the least-cost combination of values inside
user-defined ranges of base width, bottom of tow elevation,
base slope, and key length, for a given stem ratio or toe
width, that satisfies stabilitv requirements for up to 10
load cases. Cost factors include:

(1) Structural excavation, with separate unit prices in cach
existing soils laver and for the kev.

(2) Concrete, with separate unit prices for the stem, basce
slab, and kev.

(3) structural backfill, with separate unit prices for cach
backfill laver.

1-5

1
1



b. Earth pressures for design are calculated bv using either
Coulomb's equations for earth pressure and Boussinesq's
equations for surcharge pressures or by an incremental wedge
technique. Earthquake effects are based on the Mononobe-oOkabe
method of equivalent K, for earth pressure and Westergaard
theory for dvnamic water pressure, Earth pressures for
analvsis can be either as just described for design or as
read in by the user.

¢. Hydrostatic pressures are calculated by the line of creep or
design and by either the line of creep or as defined bv the
user for analvsis. Control options include:

(1) Crack over heel or not.

(2) Each load case calculates its own pressures or all load
cases use the value determined for one selected load case.

(3) Choice of:
(a) Creep. .

(b) Hydrostatic over heel and toe; linear variation
between heel and toe (as for dams).

(¢) VUser-defined vertical and horizontal pressures.

(d) Water over toe sets the weight on the toe; water
over heel sets the weight on the heel and the uplift p
under the base (as for the wall of a lock with an
impervious floor).

1-4-2 The Structural Design/Analvsis_iﬂigﬁtr

a. This phase uses the working stress (ACL alternate) method
and provides for future addition of strength design. Design k
is for minimum slab thickness within the controls seclected
by the user in the input data. Default is to a simple, basic
wall that the user may elaborate on by adding additional in-
put data as desired. After the concrete dimensions have been
set tor moment, axial forcve, shear, and architectural consid-
erations, reinforcing steel requirements at critical and
selected locations are calculated direcrly for the actual
thickness, moment, axial force, and shear at ecach location,
The need for multiple lavers of steel is checked based on .
maximum bar size and minimum spacing as selected by the user.
Multiple lavers are used if needed, including adjustment of
slab thickness.  The 1977 edition of ACI 318 is used.

bo Maximum wall height from top of stem to bottom of kev is

68.0 ft*; maximum base width is 48.0 ft, These maximum
dimensions mav be increased later.

* A table of tactors for converting inch-pound units of measurement to
metric (SI) units is presented on page x.




¢. The output of an independent stability analysis, such as from
a finite element analysis or pressure measurements, may be
used as input to the stress analysis or design modules. See
Chapter 11 for details on this form of analysis.

i
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CHAPTER 2:  EXECUTIVE COMMAND/DATA ENTRY PHASE

2-1 FUNCTION. The executive command and data entry phase controls
‘the restart files, accepts data, reviews data, starts computation

modules, directs the report file to storage or a high-speed printer,

and pertorms other miscellaneous chores for the user. :

2-2 COMMAND FORMAT

2-2-1 Commands are tvped interactively by the user immediately after

the question mark (?7) under the prompting word COMMAND. For
commands that need supplemental information, the terminal asks for
that supplemental information unless it is tvped in by the user follow-
ing a blank space after the command word. Do not usc commas. For ex-
ample, the command RUN needs the module name it is to run as supplemental
information:

COMMAND

?RUN

ENTER MODULE NAME OR A '?' FOR LIST OF MODULES
?

An example of entering supplemental information on th> command line is

COMMAND
?RUN FA

where FA is the name of the module to be run. A 7 centry by the user
will call a list of the woadules followed by a vepeat ol the ? prompt.
The ? entry may be used in many places in the program to request addi-
tional information on the user's options at those places in the program.

2-2~2 Commands with four letters mav be tyvped as complete words. For
example, UPDA mav be tvped as UPDATE.
2-3 COMMAND OPTIONS

2-3-1 Table of Commands. In this table, supplemental information given
in lower case letters describes the information and is not ftsclt
acceptable as input when spelled out as shown:

Supplemental
Command Name Information Action Taken by Program
Ot C - Lo oaAktion fdiRen by rrogvam oo

1
7 Prints this table 3

Prints additional information, it
available

(Cont inued)

2-1
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2-3-1 Table of Commands (Cont inued):

Command Name

HELP

NAME

INIT or NEW

NORE*

IRCE*

TRUE

KEY

Supplemental
Information Action Taken by Propram ]

60 character
maximum ot
alphanumeric
job name

0

Prints the information tile.

5 Prints the job name and date and time
ot dav at selected locations in tne
report tile

Initializes all data (scts data to
undet ined state) tor new start

Restores the data to the values in an
old update or snapshot tile

emoves the bell (ur beep) from conm-
mand and other entry prompting.  Docs
not remove it trom important error

messages

Cancels action of NOBE command (re-
stores bL’ll)

Turns on tull review of detault values
betore being used

Turns ot! automatic review of detault
values (automatic with REST command)

Cancels action o! TRUE 3

Turns on printing ol more intormation
to the report tile; mainty veritica-
tion of input data valucs and tables
of intermediate answers.  This status
is saved with SAVE andg SNAP commands

Returns control to kevboard it usced io
data tile error recovery procedure

(Cont inuced)

* Assumed at beginning ot

oppros ite command.,

% Not vet implemented,

a runy retained until changed by the
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i~3-1 Tablcxgﬁ_ggwmands (Continued):

Supplemental

Command Name — Information - Action Taken by Program o
RELE old tile name Releases a file from the user's master
catalog to make room for a new status
(question asked save file that could not otherwise be
by program) created.  Anv file mayv be released ex-
cept the current update file
RUN module name Starts execution of the named compu-
(FA, FD, WA, tation module
WD, SA, SP, LA,
D)
LLOOK data list name Reviews (prints for the user to scev)
the current values of all variables
in the designated data list
LOOK module name Reviews all data tor the designated
module
LOOK ALL Review all data for the entire progran
(takes a long time to print)
LOOK XY ’rints a table of the X and Y coordi-
Nates of the corners of the wall
cross section
LOOK INDI Prints a table showing the user which
modules have been run
LOOK IL Prints current values of basic data

UPD or UPDA

RUN or LXE or
EXEC

lists NAME, CASE, HYD, and TYPE and
intermediate data lists ACPH, ACPS,
BPH, BPV, HSPH, HsPv, PPD, and VLP

Resets the update 1ile values to the
current values of all data

module name Starts the designated module
module name
module name

Merges the report file with time-
sharing terminal output: prints it all
to the terminal.  Does not work when
in a data tile.

(Cont inucd)

For debugging purposes; causes double printing ol some items.
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I=3-1 Table of Contents (Concluded):

_Command Name
[RE*

SAVE or SNAP

REPT or REPO

REM

ALLP®*

MINP*

END

data list name

Supﬂimuﬁlal

Information

new file name
new file name

comment

data items

_Action Taken by Program

Cancels the IR6 command (automatic
with REST command)

Creates a new status snapshot file to
save the current status of all data
and intermediate answers tor possible
future use in a REST command. Does
not save the status of TR6 or REVI
commands. Does not save the status of
TRCE and ALLP commands

Ends the report file and dircvets it as
decided by the user in response to
questions that it asks, then starts a
new report file

No action, lets user place a remark
in a data file or in the terminal
printouts

Turns on full prompting. Status is
saved with SAVE and SNAP commands
Minimum prompting onlyv

Terminates the program execution,

after asking questions about what to
do with the report file

(See information on data entrv)

* Assumed at beginning of a runj; retained until changed by the
opposite command.

*% Not vet implemented.

2-3~2 Special Notes on UPDATE, RESTart, and SAVLE Commands. These com-

mands provide a restarting capabilityv that serves four purposvs:

a. A run may be restarted after stoping for lunch or to studv
intermediate answers or at the end of the dav by using the

REST command with the update tile name from the previous run.

An old report file cannot be used with the REST command.
Neither can a data file.

b. A run may be restarted after a power or computer failure by




S

using the REST command with the update file name from the
run underwav at the time of failure, This restart will be
trom the last time that the message UPDATE FILE RESET was
printed at the terminal.

¢. A run may be backed up to the status of an carlicr SAVL {ilv
by using the REST command with the name of the SAVE tile.

d.  The user must have a new name ready to enter for the proyram
to use when creating the update ile for that run,

2-3~3 Command Error Recovery. Many of the commands have procedures

built in for using question and answer sequences to recover from
illopical or unexpected supplemental information. These sequences dre
not shown in this manual but are believed to be self-explanatorv. A
response of END will end the run; a null response (a simple carriage
return) will return to the "COMMAND ?" prompt.

2-4 STARTING A PROGRAM RUN. The beginning portion of a run can follow

anyv of several scenarios, depending on whether a data file is to
b used and whether the INIT or REST commands are used. Sce paragraph
2~5 tor the meaning of "data file." A data file is not the same as an
update or a snapshot file.

2~4-1 Starting Scquence, Part 1. The update file in this example is r
to be named "WPO7091"; the report file is to go to the ADP Center,
station code "R1," with the ADP Center terminal operator to route the
report file output to "WESKD-WAP." It is suggested that the report file
instruction questions be answered with meaningful information even if
the user wants to make it a permanent file, because anv system problem
in creating the permanent file will cause automatic directing of the
report file to the given station code.

PROGRAM TWDA -- 713-F3-R0O- 027
T-WALL DESIGN/ANALYSIS
REL 0.3  0CT 79

(RESPOND WITH ? FOR ANY HELP)
ENTER UPDATE FILE NAME (7 CHAR MAX)

2WP07091

Y The ques-
FOR REPORT FILE, tions here |
ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX. | Will de- ;
?WESKD-WAP \ pend on |
ENTER YOUR MACON ACCOUNT NUMBER the con-
?BBBBBBE puter svs

tem being
J used |




ENTER NAME OF COMMAND-DATA FILE OR

ENTER A CARRIAGE RETURN 1F COMMANDS ARL TO BL
ENTERED INTERACTIVELY

?

2-4-2  Starting Scquence, Pare Mo Part 0ot the starting scquence

depends on the answer to the last question ot part 1. Four op-
tions are available:

a. Data tile used (the data tile used in this example was named
UNIBETQ")

ENTER NAME OF COMMANE-DATA FILE OR

ENTER A CARAIAGE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY

?XIBITQ

PROCESSING DATA FILE ...

COMMAND
?

b. Data file used, with last line in the tile not containing
KEY or IND commands (the data file used in this example was
named "XIBLITX"):

ENTER NAME OF COMMAND-DATA FILE OR

ENTER A CARRIABE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY

PXIBITX

PROCESSING DATA FILE ...

END OF FILE ON COMMAND DATA FILE
RETURN TO KEYBOARD ENTRY.

COMMAND
?

¢. Data file not uscd, and all input to be interactive at the
kevboard.  In this example, this is a new start, there will
be one load case, and the wall is a hvdrawlic 1loodwall:

ENTER NAME OF COMMAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY

? [NO INFORMATION, JUST A CARRIAGL RETURN ANSWIR]

=t




IS THIS AN INITIAL RUN OR A RESTART OF A PREVIQUS RUN?
ENTER 'INIT' OR 'REST'

COMMAND
?INIT

*- ALL JATA RESET FOR FRESH START -*
ENTER NUMBER OF LOAD CASES (1 70 10)
?1

IS THE WALL GENERALLY A FLOOD WALL OR A RETAINING WALL?
ENTER ‘F' OR 'R’

?F

IS STRUCTURE HYDRAULIC OR NON-HYDRAULIC?

ENTER ‘H' OR 'N'

?H

COMMAND
?

d. Data file not used; a restart of a previous run. In this
example, the file being restarted from is named "WAP1101":

ENTER NAME OF COMMAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE T0 BE
ENTERED INTERACTIVELY

? [ONLY A CARRIAGE RETURN]

IS THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER 'INIT' OR 'REST!

COMMAND
?REST WAP1101

*- ALL DATA RESET FOR FRESH START -*
*- COMMON DATA RESET FROM RESTART FILE WAP1101 , UPDATE FILE RESET -*

COMMAND
?

2-5 DATA FILE INPUT. Input to the program, beginning with the answer

to the INIT/REST question in part 2 of the program starting
scequence, may be placed in advance in a data file and centered into the
program as shown earlier in this manual. This tile mav contain both
data lists and commands. Each line of the data tile is printed into the
report file as the line is read from the data file. Note that a report
file from one program run cannot be used as a data file tor a later




program run. This is also true of update tiles, which can be read onlv
by the REST command.

2-5=1 Date File Format. The data tile must have line numbers.  Each

line in file must contain one command and its supplemental intor-
mation or one data list, arranged with the lTine number tollowed by a
blank sp&cc, tollowed by the command word or data list name.  Seo para-
graph 2-6 for data list information.

2-5-2 Required Information. The data tile must bepin with lines con-

taining the information shown to be entered bv the user in para-
graph 2-4-2c for a new run or as shown in pardgraph 2-4-2d for a restart
run. An example of the beginning of a data file for a4 new run is shown
below. This is to be a new run with two load cases on a hvdraulic
tloodwall. Three lists are shown on the lines lollowing the starting
response lines:

1000 INIT

1010 2 , . . .

1020 F Starting responses ds in paragraph 2-4-2c¢

1030 H

1040 NAME STRESS ANALYSIS OF EXHIBIT Q PRESSURES

1050 REM -- REDEFINE LOAD CASE 2 TO BE HYDRAULIC RETAINING WALL --

1060 TYPE 2 2

NOTE: 1list TYPE was used to change 1oad case 2 from floodwall to retain-
ing wall detfault values.

2-5~3 Data Error Recovery. An invalid data list line or command will
cause one of several interactive error recoverv procedures, one
ot which is illustrated below.

a, Data list line No. 1080 with too many items:
1080 CASE 2 1 3 4
b. Error recoverv:
*** ERROR IN DATA FILE-RETURN TO KEYBOARD *** BAD LINE FOLLOWS:
CASE 2 1 3 4
TOO MANY VALUES ENTERED IN DATA LIST - CASE

COMMAND IGNORED - TRY AGAIN
?CASE 2 1 3

¢. Control returned to Lhe data file after the corrected line was
tyvped in. If the user had tvped the command KEY instead ot
the corrected data list, control would have remained with the



keyboard, and the erroncous line and the rest of the cata
file would have been ignored.

2-5-4 Suppiemental Question and Answer Sequences, Some of the commands
(RELE, REPO, and REPT) have supplemental question and answer

sequences that are interactive and cannot be placed on the command line.

These sequences will occur at the keyboard and be answered by the user

just as if the command line had just been typed in instead of being in

a data file.

2-5>-5 FEnd of Data File. There are three ways to end a data file:

use the KEY command or END command or just let it run out of
commands and data lists. It is strongly recommended that the last line
be the UPDA command to reset the update file so that it will contain
the data in the file. It is much faster to restorce from an old update
file than to re-read a data file. The KEY command returns control to
the keyboard. It is interded for use when an error message (paragraph
2-5-3) 1is printec and the user decides to stop the list processing and
finish it interactively. It may also be used at the end of a data list,
but is not necessaryv there. The END command in the last line will cause
a normal program termination with report file destination questions and
answers.

2-6 DATA ENTRY

2-6-1 General. This program provides for list-directed input of data.
Error recovery and two types of prompting are available as re-

quested. A data list consists of the name of the list and the values

of the data items (variables) included in the list, separated with one

or more blank spaces. Commas may not be used. Data lists in a data file

must be preceded by a line number. Data lists entered interactively

from the time-sharing keyboard after the ? prompting messape must not

have line numbers. All of the items in a list must be on one line. Only

the lists actually needed for a particular problem need to be used.  The

data items in a list must be entered in the presceribed order but the

lists in a group may be entered in any order. For ecxample, the two groups

shown below are cquivalent:

CASE 3 2 1 3
TYPE 2 2 group a
HYD 2 1

TYPE L 2
CASE 3 2 1 3 group b
HYD 2 1

Chapter 12 includes a listing of the data lists, bv subject matter, that
can be used to verify lists needed for cach module. Other tabulations in
Chpater 12 provide additional information.

1N
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1
2-6~2 Prompting. There are two types of data entry prompting available
in the execurive phase of the program.
a. Simply tvping in the name of a data list, with no values given
after the list name, will cause printing of a one~line defini-
tion of each item in the list. The prompting informatic. «ill
be in the same order as the variables in the data list:
COMMAND
?WLD
DATA LIST - WLD
VARIABLE UNITS - DEFINITION
ETS FOOT - TOP OF STEM ELEV. (ALL ELEVATIONS MUST BE +)
TW2 FOOT - HORIZ PROJECTION OF CLEAR WIDTH OF TOE FROM STEM
STR RATIO - STEM RATIO (TOE WIDTH TW2/BASE WIDTH BW)
HEELW FOOT - HORIZ PROJECTION OF CLEAR WIDTH OF HEEL FROM STEM
TSTB INCH - HORIZ PROJECTION OF STEM THICKNESS AT BASE
TMINB INCH - MINIMUM CONCRETE THICKNESS IN BASE SLAB
COMMAND
? 4
b. Typing a question mark (?7) instead of a numeric value in a 'i
data list--this type of prompting is available in many places 4

throughout the program besides the executive phase--vields a
one~line definition for the one variable. An example of its
use in a data list follows.

COMMAND
?WLD 100.0 10.0 ? C D S
VARIABLE UNITS -  DEFINITION
STR RATIO STEM RATIO (TOE WIDTH TW2/BASE WIDTH BW)

TRY AGAIN ENTER VALUE FOR - STR
?

c. Additional prompting will be printed if a nonnumeric value is
used as the response to the data list prompting in paragraph
2-6-2b:

2

BAD VALUE ENTERED FOR STR
ENTER NEW REAL VAUE

‘D - TO GET DEFAULT VALUE
'C! - TO TELL PROGRAM TO CALCULATE VALUE
'S - TO KEEP PREVIOUS VALUE
?0.3333
COMMAND
?
210

oadon




The kind of information available with repeated use ot the ?
response depends on the location in the program of the prompt-
ing or question being responsed to.

d. Complete information on data cntrv can be brought to the time-
sharing terminal by (1) use of the ? as a command to yet the
information in paragraphs 12-1-10 and 2-3-1, or by (2) usc of
the HELP command to get the ? command information plus the
paragraph 2-6-2a information for all data lists.

2-6-3 Special Data ldentificrs D, C, and S. The use of the identificrs
D, §, or C in an executive phase data list, in place of a numeric
value, will cause the program to take special action regarding that data
item. These identificrs may not be used for load case (LC), reintorcing 4
steel layer number (LN,LNA, or LNB), or location code (LOC).

a. The idenrifier IY will set the value of a new data item to
-0.4321E+31 and tihe value of an integer item to -100010,
special values that will cause later substitution of the de-
fault value (if there is a default value for that item). L
1Y there is no default value, it will leave the value in its
undefined state. There may be more than one default valuce 1
for a particular data item variable, depending on the values '1
of ITYPE (1 for a floodwall, 2 for a retaining wall) and THYD
(1 for a hydraulic structure, 2 for a nonhvdraulic structure). )
Once these two indicator variables are set in the program
starting sequence or modified by the data lists TYPE or HYD, )
the appropriate default value will be substituted automaticallv. ‘
In many cases, the absence of a default value will cause the
value of the data item to be changed from D to C. In the LOOK :
command output, the identifier D will be shown by the messape .
DEFAULT VALUE REQUESTED.

b. The identifier € will set real data item values to -0.1234F+31, H
and integer data items to -100000, special values that mean
that a variable is undefined. One use of this is to tell the
program which one of a set of several redundant variables is
to be calculated from the others in the scet.  See paragraph 8-15
for one such set. Another use is to identifyv an arrav of pres-
sure values to be calculated (scepage and earth pressures)
by setting the tirst location element (o "undefined" or "¢"
(sce Chapter 11). All variables are automaticallv initialized
to this state at the start of a run or bv use of the INIT
command. Thus, the letter € can stand for either "calculate”
or "cancel." The LOOK command output will use the words i
VALUE NOT DEFINED to indicate the usce of the letter €. i

¢. The identifier S tells the program to leave the value of that
data item alone; to keep the same value that it had betore the
data list was cntered,

2-6-4  Redundant Lists.  The same variable name mav appear in more than

one data list. This is for the user's convenience so that onlv
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the list most directly useful need be entered. For example, the list SOLW
contains all of the data items (ESHW, HS3) in data list SOLC for Coulomb
horizontal active carth pressures, plus the additional data items

(HS1, DSI1H, HS2, WDS2) needed for the wedge method description.

2-6-5 OQptional Lists. If a data list contains information nceded by

an optional capability, the list is to be entered only if the
procedure is wanted. Examples of such lists are NAME, TYPE, HYD, TRCE,
WLBR, WLDR, SOLF, ectc. Lists may also be omitted if all of the items
in that list are to be calculated, such as ACPH, ACPS, BPA, c¢tce.

2-b-6  Load Case Dependent Items. Many of the variables mav have differ-

ent values for different load cases. The load case is specified
bv the first item in the data list containing the "load cascd" variable
data item. For example, the data list SOLT has three data items. The
tirst data item in this list is the load case number for the other two
items in the list. In the example shown below, the values of ESTW and
SST can be tabulated by hand as being

Load Casce Number ESTW SST
1 526.34 100.0
2 528.34 100.0

and entered as data into the program with the following two data linces.

SST 1 526.34 100.0
SST 2 528.34 100.0

It all of the variables in a list will have the same value, one data

list entry will suffice for all of the load cases by using a zero tfor the
load case number. If all except a few of the load cases will have the
same values of a data item variable, it can be handled by first entering
the majority value with a load case number of zero and then redefining
the exception:

SST 0 526.34 100.0
SST 2 528.34 S

The example pair of data lists, entered in the order shown (load case
code 0 first), will set ESTW to 526.34 and SST to 100.0 for load cascs

1 and 3 through 10 and will set ESTW to 528.34 and keep SST at 100.0 for
load case 2. The zero load case code will set the data items tor load
cases 1 through 10, not just the load cases numbered in data list CASE.
2-6-7 Partial Lists. An incomplete list mav be entered if all ot the

following conditions arce satisticd:

a. All of the missing data values are to be zero.

2-12
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b, None of the missinge values ato tor boad a0 nbar 00,
laver number (LN, LNA, or LNB)Y, or Lo atiron cooe e e,

¢co When a value is omitted, the oot o toat Lot oo toal
omitted,

2-7 REPORT FILLLE
2-7-1 Program output is in two part-, timce-=harlos torsainagd o1 ontout
and report tile outpat.  the report tide 1o creatod antoral gy
when the program starts running and at Ui S ace FoR Shbw REPokD Pl
in the REPO command's question and answor coginotioo. 0 soquetoe 1
described in paragraph 2-4-1.  Fach now roport 1ol ST T O O
tion of FORTRAN coding that sonds thoe tile to oo o lectod ctat o e
it the user s0 clects atter the END command o ol U s o POl BT -
ING REPORT FILE: in the REPO command.  he uaor 'S otinn tuwo optoons ate
to place the report tile in a pormanent Sl din the uaor' o castor catalos
or to destrov the tile  The report tile sy be brstod gt g time—star in
terminal but cannot be read later by prociam LW,

2-7-2 A valoe ot —UL1234E+31 in the provran printout means that it
item has not been detined in the particalar program run. A value ot
-0.1234E4+31 means that the detault valoe has been requested (the letter
D option described in paragrapn J-o-3) but not vet substituted by the
program,

2-7-3 The tollowing tabulation tarnishes vuidance to the user tor obtain-
ing the total program outpnt best suited to his needs:

N {

__Purpose ot Run - Do This

General desivgn memo Atter thie LaD command, let the program o
Or SUrvey report destrov the report tile
Feature desivn memo Goet the report tile outpuat, vither at 4

vour ADP Center hiph-speed prionter
or as oa poermanent tile and list it

Contract plans tiles Use the TRCE 3 command to yet the
report 1l




CHAPTER 3: DATA FOR ALL MODULES

3-1 DATA COMMON TO ALL MODULES. The general, soil, and surcharge data
needed to define a particular problem must be defined before any

of the modules can be run. The wall description needed will be different

for different modules and is explained in Chapters 4 through 10 of this

manual. See also Chapter 12 for checklists of required and optional data.

Units are in pounds and feet except for slab thickness and batters.
3-2 GENERAL DATA

3-2-1 Data List NAME (optional). The data list NAME provides for up to

60 characters of alphanumeric job identification to be entered
after the blank following the command word. This job identification will
be placed in the report file at least once in each module. The date and
time of dav are written on the line following each job identification
Jine in the report file.

3-2-2 Data List CASE (mandatory only if more then one load case and if

the load case numbers are not in ascending order from LCS(1) to
LCS(NLC)) .

a. This is the onlv data list that has a variable number of data
items in it. The list contains, in addition to the list namec,
the number (quantity) of load cases and the load case numbers
(identification codes):

CASE NLC LCS(1) LCS(2) ... LCS(NLC)

where NLC is the quantity of load cases to be activated and
LCS(1) is the identification code number of the first load
case. L(CS(2) is the identification code of the second load
case, etc. The identification codes may be in any order, with
the one exception that LCS(1) must be the desired load case

if the wvariable ISLC in data list SEEP has a value of 2. The
usual procedure, except for the ISLC = 2 situacion, is for

the numbers to be in ascending order from 1.CS(1l) to LCS(NILC).
The value of NLC must be from 1 to 10, and the values of
1.0S(1) through LCS(NLC) must also be from 1 through 10,

b. The use of a load case number of zero in a data list other
than CASE (see paragraph 2-6-6) will cause the values in the
list to be assigned to all 10 load case identification codes,
whether or not the cases have been activated with the data
list CASE.

c. If the question

ENTER NUMBER OF LOAD CASES (1 TO 10)
?
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in part 2 of the program starting sequence is answered with
a 1, then NLC and LCS(1) are automatically set to 1, and
data list CASE need not be used (unless the user wants
another identification code number for the single load case).

}-2~3 Data l.ists HYD and TYPE (normally not needed). These two lists

are needed to change one or more of the load cases from floodwall
default values to retaining wall default values or from hydraulic struc-
ture to nonhyvdraulic structure, or vice versa. One use for such a
"mixed" wall might be where the long-term action is as a retaining wall
and a short-term case is as a floodwall:

a. Data list HYD is entered in the format

HYD LC IHYD

where
HYD = list name
LC = load case number (or zero)

THYD = 1 for a hvdraulic structure or 2 for a nonhvdraulic
structure

b. Data list TYPE is entered in the format

TYPE LC ITYPE

where
TYPE = list name

I.C

H

load case number (or zero)

I'TYPE

fh

1 for a floodwall or 2 for a retaining wall

NData items affected include CRACK in data list SEEP, NSLIDE
and FSMIN in data list SLID, and NPPD in data list <QLP.

c. The illogical combination of THYD = 2 and ITYPE = 1 (non- 4ﬂ
hydraulic floodwall) will not be checked for or rejected if
caused by data list entrv. 1t is, however, checked for in
part 2 of the program starting sequence.

3-2-4 Data List TNDI. This is not actually data--it is only to be
"LOOK'd" at. The value names are made up of the letter I and a j
module name. The values will be zero for "not run,”" for "run success-

fully," or 2 for "run aborted."

3-3 SOTLS AND SEEPAGE DATA

3-3-1 General. There are three types of soils data: soil surface, soil
properties, and soil design parameters. Not all modules need all
of this information, as may be secen from the following table. There is

3-2




a random relationship between existing soil lavers 3-4-5 and backfill
s0il lavers FZ-1-2-6-7 as the w 1 and its backfill move up and down.

~ Mandatory  Used in Used in  Used in See
Data List Page Where Used?  SA-SP FA-FD  WA-WD-UA-UD Fipure

BOILL 3-4 no - ves - -
ONEA 3-5 no - ves - -—
RRD 3-6 no - FD - -
SEEP 3-6 (5 - -- (1) 3-1
SLID 3-9 no ~= ves - --
SPHF 3-9 (4) ves ves ves 3-1
SPH1 3-10 (6) ves ves ves 3-1
SPH2 3-10 (4) ves ves ves 3-1
SPE3 3-11 ves ves ves -— 3-1
SPE4 3-12 no ves ves - -1
SPES 3-12 no ves ves -- 3-1
SPT6 3-13 3) -- ves - 3-1
SPT7 3-13 (6) - ves ves 3-1
SSEE 3-13 7 ves ves - -2, 43
SOLP 3-14 no ves ves (2) --
SST 3-17 ves - ves ves -1
SSHW 3-17 r
or ves yes ves Ves -
SSHC 3-18
WGHT 3-18 no ves ves ves --

NOTES: (1) ELWT, EFLWH, ISLC are optional; KRACK has a default valuoe;

HGSW and TSFT are not used in these modules,

(2) NPPD, RKH, RKV, CFMA have default values; 1FVOC, NODF,
and TFSOM are not used.

(3) SPT7 data will be assumed to be also tor SPThH if SPTo
is not entered. SPT7, in turn, will be copied from
SPE3 if SPT7 is omitted.

(4) Soil laver 1 is assumed over all of the heel unless SPHEF
or SPH2 is entered for soil below or .bove soil tvpe 1.

(5) SEEP is mandatory onlv i1 water exists.

(6) Soil properties from SPE3 are used for laver 1 (SPH1) if
data list SPHl is omitted. Similarly, SPE3 values are
used for SPT7 if SPT7 is omitted.

(7) lList SSEE is needed onlv for design (module FD).




3-3-2 Soils and Seepage Data Item Definitions:
S01Ls ar pag Item . a2

List Variable Default
Name Name Units Value ~ Definition

BOTIL Boil control data, optional

ELSPT ft 0.0 Elevation of tip of impervious
sheet pile cutoff wall below center
of kev. 1TIn module FA (and FD), the
presence of this data item variable
will cause the program to calculate
and print cut the average creep
ratio to the report file

CRMIN ratio -— Minimum allowable creep ratic. 1In
module FA (and FD), the presence of
this data item will cause the pro-
gram to calculate and print out to
the report file the highest ELSPT
that will satisfv the CRMIN limit

IPATH 1 or

393
—

Controls the location of the creep
path portion between the bottom of
effective length of sheet pile and . B
the end of the tce:

1 to select the path that includes
a line along the toe-side face of
the sheet pile, kev, and bottom of

the base:
A 'a
N7\
|;;§S .')'

°

l -

~- . s ° - LS -~|
|¢ alpa
L2l At

OR

l z

B )

L==\u[——

(Continued) | f
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i
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3-3-2 Soils and Seepage bata Ttem Definitions (Continued):

List Variable Default
Name  Name  tnits =~ Value ~—_ Definition
BOTL IPATH 2 to select the path that includes

a single straight line from the tip
or the pile to the end of the toe:

OR

A

open crack, no creep,
see also paragraph
3-3-3e(2)

ONEA OMEGA deg C Single set value for sliding neutral
block bottom angle from horizontai.
The critical value will be found if
left undefined (data list omitted)
(see paragraph 13-3-3)

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List variable  Default T

Name = Name  Units =~ Value ~— _ ~~  Definition
!y
RRD L.C 0, 1-10 Load case number (see paragraph
2-6-6)
RRMIN ratio 1/3 un- Minimum allowable resultant ratio

less ELWH (resultant arm/BW) from both ends
is within of the base. Module FD only

1.05 ft
of top of
stem, in
which
case the
default
value is
0.25
SEEP LC 0, 1-10 Load case number (see paragraph
2-6-6)
ELWT ft C Elevation of water over the toe. "
Must not be between points 2 and 4
in Figure 3-5 !
E1L.WH ft C Flevation of water over the heel

(The list may be terminated here if defaults below are 0K.)

SEEP HGSW -- 0.0 Soil weight change due to hvdraulic
gradient. The effective unit weight
is taken to he the buovant unit
weight plus (HOSW times CAMAK) on
the wall side with the higher water
elevation and the buovant unit
weight minus (HGSW times GAMAW) on
the wall side with the lower water
elew~tion. HCSW is equivalent to
“H/L gradient. Zero value vields
no effect

ISIC 1 or 2 1 One value for all load cases:

1 if each load case is to determine
its own seepage pressure i

2 if the first load case code number

mentioned in data list CASE is to |
determine the seepage pressures for !
all load cases '

(Continued)




3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable " befault
Name  Name Units - Value Pefinition

SEEP ISFT 1-4 1 Option l: The line of creep calcu-
lations are as described in
EM 1110-2-2501 and as illustrated
and discussed in detail in Fx-
hibit H for sliding and Exhibit K
for overturning of the Program Cri-
teria Specifications Document.
This is the default option for this
control. Its action combines with
the heel earth crack control (KRACK)
to determine how the pressures are
determined

Option 2: Perched water table.

Any load case(s) will use the water
elevation over the toe for weight
and horizontal pressure above the
toe only. Uplift will be hvdro-
static, based on the water elevation
over the heel. This would be se-
lected by the user for a channel
with an impervious floor:

625 ‘« w‘J I:'-. < :‘. N J :

psf l l 938 psf

938 psf
uplift

Option 3: Pressures will be those
caused bv the weight of water over
the heel and toe. Uplift will be

a linear variation between the heel

(Cont inued)
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3-3-2 Soils and Seepage Data Ttem Definitions (Continued):

List Variable i “Default
Name _ Name — Units — Value ~—  _ Dbefinition
SEEP ISFT and toe hydrostatic pressure. The
user might select this option for a
wall on rock
o v
S v AN D
"
o I
VS M ZS
10 ft v )
625 | 938 psf
psf
625 938 psf
psf
uplift |

Option 4: Water weight and hori-
zontal pressures above the base
will be hvdrostatic pressures cal-
culated from the input water ele-
vations. Uplift pressures will be
input data for analvsis onlv; will
be used as zero for desion

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SEEP ISFT

A,

15 ft

4
L}
e
-

625 pst 938 psf

uplift

Values as inputted by user
for analysis. May be zero
as described in paragraph
S5-15e of EM 1110-2-2501.
Will be taken as zero dur-
ing design. Use array FV
in data list HSPV to input
these pressures; to cancel
these pressures, use this
data list entry:

HSPV LC 1 C

KRACK 1 or 2 (1)* Option 1 (default for floodwalls)

is to have a vertical crack in the
earth cover over the heel (see

page S-9 and paragraph S-15a on

page S-18 of FM 1110-2-2501). This
eliminates any active earth pressure
at the heel (module SA) and enables
the use of W3-W4 surcharge pressures

(Continued)

* This and other reference numbers given in parentheses in this table
refer to notes listed on page 3-20.
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3-3-2 Soils and Seepage Data Ttem Tofinitions (Continued):

List Vaorfable Default
Name Name _Units Value

. Dbefinition

SEEP KRACK Option 2 (default for retaining
walls) is to have no crack over the
heel. “This enables active earth
pressure and disables any W3-W4
surcharge pressures

SLID LC 0, 1-10 LLoad case number (see paragraph
2-6-6) -~

NSLIDE 1-4 1) 1 to use ETL 1110-2-184 Shear Fric-
tion Method (default for retaining
walls). See Exhibit H of the Pro-
gram Criteria Specifications
Document)

2 to use the Allowable Strength ;
Equilibrium Method with '
c¢' = ¢/(FS+2¢"'"), according to Ex- fi
hibit T of the Program Criteria w
Specifications Nocument (default b
for floodwalls)

3 to use the Allicwable Strength
Equilibrium Method with c¢' = c¢/FS,
according to Exhibit J of the Pro-
gram Criteria Specifications
Document

4 is not implemented (see paragraph
3-2-3»

FSMIN ratio 1.5 for Minimum allowable factor of safetv
flood- against sliding [force ratio for
walls; NSLIDE = 1 (or NPPD = 5 in data
2.0 for list SOLP); allowable strength ratio
retaining FS for NSLIDE = 2 or 3]. (see
walls paragraph 3-2-3)

SPHF See notes (10), (11), (12), and (1)

L.C 0, 1-10 L.oad case number (see raragraph i
2-6-6) !

FZTAH ft 0.0 Thickness of filter zone at end of
heel, measured vertically up from
base of slab (top of key if key is
at end of heel)

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition o
SPHF  PHIFZ deg 0.0 Angle of internal friction (2)
COHFZ psf 0.0 Cohesive strength of filter zone
(2)
GAMASF pcf 0.0 Unit weight of filter (including
weight of water if submerged) (2)
RKAFZ factor C Active earth pressure coefficient
for filter. Will be calculated
from PHIFZ if not defined and if
IFWOC = 2. Will be ignored if
IFWOC = 1
DELTAF deg 0.0 Wall friction angle for pressures
on face of stem
RKAEFZ factor C Mononobe-Qkable earthquake active

pressure factor. See Chapter 8 of
the Program Criteria Specifications
Document. Dynamic Kz needs RKH

and RKV from data list SOLP if it
is to be calculated. Will be ig-
nored if TFWOC = 1

SPH1 See note (10) and note (6) the
table in paragraph 3-3-1

LC 0, 1-10 lLoad case number (see paragraph
2-5-6)
PHI1 deg 0.0 Angle of internal friction (9)
COH1 psf 0.0 Cohesive -angth (9)
GAMAS1 pecf 0.0 Unit weight of soil (including

weight of water if submerged)
(The list may be terminated here if defaults below are OK.)

SPH1 RKAlL factor C Active earth pressure coefficient.
Will be calculated from PHI1 if not
defined and if TFWOC = 2. Will be
ignored if IFWOC = 1

DELTAL deg 0.0 Wall friction angle for pressures
on face of stem

RKAE1] factor C Mononobe-(0Okabe earthquake active
earth pressure factor. See

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable B Default
Name Name Units  Value Definition o
SPH1 RKAE1 Chapter 8 of tne Program Criteria
Specifications Document. RKAEIl
needs RKH and RKV from data list
SOLP if it is to be calculated.
Will be ignored if IFWOC = 1
HCMIN fr * Minimum allowable earth cover over
the heel, measured vertically.
This is used as a constraint in
module FD and is compared in
module FA. It is ignored in mod-
ules SA, SP, WA, WD, UA, and UD
SPH2 See note (10)
LC 0, 1-10 l.oad case number
ELTS1 ft - Elevation of top of soil laver 1,
Soil laver 2 need not be included
if it is the same as soil laver |1
PHI2 deg 0.0 Angle of internal friction
COH2 psf 0.0 Cohesive strength
GAMAS2 pef 0 Unit weight of soil (including

weight of water if submerged)
(The list may be terminated here if defaults below are 0K.)

RKA2 factor C Active earth pressure coefficient.
Will be calculated from PHI2 if .ot
defined and if IFWOC = 2. VWill be
ignored if IFWOC = 1

DELTAZ2 deg 0.0 Wall friction angle for pressures
on face of stem

RKAE2 factor C Mononobe-0Okabe earthquake active
earth pressure factor. See Chap-
ter 8 of the Program Criteria Speci-
fication Document. RKAE2 needs RKH

(Continued)

* The default calculation for HCMIN is (3 + O.1(ETS-ESHW) - 5.0 and is
calculated separately for each load casc if the default is requested
and the wall is a floodwall. The default value for retaining walls is
zero. TIf a value is inputted in the data list, 1t will be used for

all load cases.




3-3-2 Soils and Seepage Data Item Definitions (Continued):

List variable Default {
Name  Name _Units Value _ ~_befinition
SPH2 RKAE?2 and RKV from data list SOLP if it
is to be calculated. Will be ig-
! nored if TFWOC =1
SPE3 See note (11)
PHI3 deg -- Angle of internal friction (3)
COH3 psf -- Cohesive strength (3) '
GAMAS3 pef - Unit weight of soil (including a
welight of water it submerged)
PHIS3 deg - Angle of sliding friction on
concrete (4)
ADHS3 psf - Adhesive strength against con- 1

crete (4)

(The rest of this list may be omitted if allowable bearing pressure is
not to be checked.)

SPE3 ABP3TN psf -— Allowable gross bearing pressure
under a basce BWl feet wide (data
list WLDB) at top of soil zone 3.
See note (5)

ABP3BN psf - Allowable gross bearing pressure
under a base PW1 feet wide (data
tist WILDB) at elevation FLBS3.
See note (95)

ABP3TW psf -- Allowable gross bearing pressure
under a base BW2 feet wide (data
list WLDB) at the top of soil zone
zone 3. See note (5)

ABP3BW psf - Allowable gross bearing pressure ;
under a base BW2 feet wide (data
list WLDB) at elevation E1LBS3.  See
note (5)

FI1.BS3 ft C Flevation used as a basis for ABPMIBN
and ABPIBW. Must bhe below all con- ‘
crete.  The default value is the ‘
lowest concrete elevation

SPE4 See note (11)

(Cont inucd)




3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name  Units Value Definition o
SPE4 ELTS3 ft - Elevation of top of soil layer 3.
See note (6)
PH14 deg 0.0 Angle of internal friction (3)
COH4 psf 0.0 Cohesive strength (3)
GAMAS4 pcf 0.0 Unit weight of soil (including
weight of water if submerged)
PH1S4 deg 0.0 Angle of sliding friction on con-
crete (4)
ADHS4 psf 0.0 Adhesive strength against con-
crete (4)

(The rest of this list may be omitted.)

SPE4  ARP4TN pst -- Allowable gross bearing pressure
under a base BW1l feet wide (data
list WLDB) at the top of soil
layer 4, See note (5)

ABP4BN psf - Allowable gross bearing pressure
under a base BW1l feet wide (data
list WLDB) at the bottom of soil
layer 4. See note (5)

ABP4TW psf - Allowable gross bearing pressure
under a base BW2 feet wide (data
list WLDB) at the top of soil
layer 4. See note (5)

ABP4BW psf -- Allowable gross bearing pressure
under a base BW2 feet wide (data
list WLDB) at the bottom of soil
layer 4. See note (5)

SPES See note (11)
ELTS4 ft -- Elevation of top of soil laver 4.
See note (6)
PHIS deg 0.0 Angle of internal friction. Scc
note (3)
COHs psf 0.0 Cohesive strength (3)
GAMASS pcf 0.0 Unit weight of soil (including

weipht of water if submeryed)

(Cont inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition
SPES PHIS5 deg 0.0 Angle of sliding friction on con-
crete (4)
ADHS5 psf 0.0 Adhesive strength against con-
crete (4)

(The rest of this list may be omitted.)

ABPSTN psf 0.0 Allowable gross bearing pressure
value under a base BW1l feet wide
(data list WLDB) at the surface de-
fined by data list SSEE. See
note (5)

ABP5BN psf - Allowable gross bearing pressure
under a base BWl feet wide (data
list WLDB) at the bottom of soil
layer 5. See note (5)

ABP5TW psf - Allowable gross bearing pressure
value under a base BW2 feet wide
(data list WLDB) at the surface de- P
fined by data list SSEE. See
note (5)

ABP5BW psf - Allowable gross bearing pressure {
under a base BW2 feet wide (data
list WLDB) at the bottom of soil
laver 5. See note (5)

SPT6 See note (10)
LC 0, 1-10 Load case number (see paragraph
2-6-6)
PHI16 deg 0.0 Angle of internal friction
COH6 psf 0.0 Cohesive strength
GAMAS6 pcf 0.0 Unit weight of soil (including -
weight of water if submerged)
SPT7 See note (11) and note (6) in the
table in paragraph 3-3-1
|
LC 0, 1-10 Load case number (see¢ paragraph 1
2-6-6)
PHT7 deg 0.0 Angle of internal friction (9)

(Cont inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

list Variable Default

Name  Name Units  Value ____Definition o

SPT7 COH7 pst 0.0 Cohesive strength (9)

GAMAS7 pcf 0.0 Unit weight of soil (including
weight of water if submerged)

SSEE See notes (7), (11), (12), and (14).
See Figures 3-2 and 3-3. This list
is optional

EXW ft 2.0 Excavation bettom extra width, each
side
ESS ratio 1.0 Excavation side slope, 1.0 vertical:
ESS horizontal. Must not be zero
HSS5T ratio 100.0 Existing ground side slope bevond
ELTS5T (toe side), 1.0 vertical:
HSS5T horizontal, 100.0 if level
ELTSS5T ft - Elevation of existing ground at a
distance from the basic working line
of DTS5T toward the toe
DTSST ft 0.0 Horizontal distance from basic
working point to ELTS5T toward toe
ELTS5W ft - Elevation of existing ground di-
rectly under basic working point
ELTS5H ft - Elevation of existing pround at a
distance from the basic working
line of DTSS5H toward the heel
DTS5H ft 0.0 Horizontal distance from basic
working point to ELTSS5H toward hecl
HSS5H ratio 100.0 Existing ground side slope bevond
ELTSS5H (heel side), 1.0 vertical:
HSSS5H horizontal, 100.0 if level

SOLP 1.C 0, 1-10 L.oad case number (sce paragraph
2-6-6)

IFWOC 1 or 2 2 1 if an incromental wedge method is

to be used to calculate active earth
pressures, and horizontal pressures
of surcharge. See notes (12) and
(14)

(Cont inued)
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3-3-2 8

List Variable
qu314/

Name

SOLP TFWOC

NODE

TFSOM

NPPD

_Units

each

1l or 2

Default

(N

oils and Seepage Data Ttem Definitions (Continued):

__ Definition

2 if Coulomb's equation is to be
used to calculate active earth
pressures and if modified theoryv of
elasticity equations described in
Addendum B to Exhibit A of the Pro-
gram (riteria Specifications Docu-
ment are to be used for horizontal
pressures due to vertical
surcharges

Number of wedge increments (nodes)
to be used in modules SA and SP
when TFWOC = 1 and IFSOM = 2. De-
fault (D or C) is to use one node
per foot of height, which becomes
excessivelv expensive for higher
walls., NODE is ignored in module
FD because TFSOM is used as 1 if
IFWOC = 1 during the design pro-
cess. The {inal analvsis of the
selected design, however, uses
TFSOM and NODE as actually defined
bv the user

1 for one-piece trial failure sur-
faces in the incremental wedge
method calculations with multiple
lavers of soil

2 for piecce-wise linear trial fail-
ure surtfaces in the incremental
vedge method calculations with mul-
tiple lavers of soil. oOption I is
not allowed in the design stagve of
module FD because of the much

preater cost., The analvsis staye of

module FD uses the 1TFSOM value set
by the user. See paragraph 4.3.1.b
of the Program Criteria Specifica-
tions Nocument

Overturning analveis passive pres-
sure shape code.  See Figare 5-1
and pages K=6 through K-11 ot the
Program Criteria Specifications

(Cont inued)

s n o s




3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name  Name Units Value ) Definition o
!
SOLP NPPD Document. Note that the difference
between Figures K-lc and K-2b is
that the wall in Figure K-1lc has a
key (0.01 ft long). A quick refer-
ence shape diagram follows, but it
is important for the user to read
pages K-6 through K-11 before cod-
ing a wall with a sloping base and 4
no key. Level base, no kev
(DKEY = 0.0): :
NPPD = 1 or 3:
N ]
NPPD = 2 or 4: No passive pressure
possible
Level base, DKEY at least 0.01 ft
long:
T 2 3 & = NPPD
Sloping base, no kev (DKEY = 0.0): .4
NPPD = 1 or 3:
‘l
i 4
[}
|
}
|
(Continued) }
{
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

lList Variable Default
Name  Name Units Value Definition o
SOLP NPPD NPPD = 2 or 4: No passive pressure
possihle
Sloping base, DKEY at least 0.01 ft
tong:
1 2 3 4 = NPPD

Any base, with or without a kev:

NPPD = 5: This option precludes the
use of any subgrade friction or 1
passive pressure in either sliding
or overturning

rigid strut—v-!

Note that in walls with a kev at

least 0.01 ft long, the horizontal

force in the overturning calcula-

tions is resisted entirely bv pas-

sive pressure, with no 1limit on the L
magnitude of the passive pressure.

Walls without a key have this hori-

zontal force resisted by onlv a

force along the base unless this H
force exceeds a (N tan @ + cA) limit,
in which case the amount of force in
excess of the limit will be taken up
by passive pressure shaped according
to the value of NPPD

(Continued)
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3-3-2 Soils and Seepage Data ITtem Definitions (Continued):

List Variable Default
Name  Name Units  Value Definition

SOLP NPPD The NPPD default value for flood-
walls is 1; the default value for
retaining wall is 3

RKH ratio 0.0 Mononobe-0Okabe earthquake horizon-
tal acceleration factor, as a deci-
mal fraction of gravitv. See
note (8)

RKV ratio 0.0 Mononobe-0Okabe earthquake vertical
acceleration factor, as a decimal
fraction of gravitv. See note (8)

CFMA factor 1.0 Arching-active correction factor
for moment arm used to increase
moments due to arching active earth
pressure. See pavragraph 4.3.1.c
of the Program Criteria Specifica-
tions Document. M = F * arm * '
CFMA (1.C)

SST LC 0, 1-10 Load case number (see paragraph
2-6-6)

ESTW ft - Elevation of backfill earth cover
over toe, where it passes directly
underneath the basic working noint.
See note (9)

SST ratio - Slope of backfill earth cover over
the toe, 1.0 vertical: SST horizon-
tal, level = 100.0. See note (9).
This slope may intersect anvwhere
on the excavation side slope or on
existing ground

SSHW This data list is used to define the
backfill earth cover over the heel
when the incremental wedge method is
to be used for active earth pres-
sures. If the Coulomb method is to
be used, use data list SOLC

LC 0, 1-10 l.oad case number (sece paragraph
2-6-6)

ESHW ft - Flevation of back{ill earth cover
over the heel, where it passces

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name ~ Name Units Value _ Definition

SSHW ESHW directly underneath the basic work-
ing point. This earth cover must
intersect the heel-side face of the
stem and not the top of stem

HS1 ratio 100.0 Heel earth backfill slope nearest
the stem. 100.0 = level. Usable
only if TFWOC = 1. Must be '"C"
unless 3 slopes are used

DS1H ft 0.0 Width of slope HS1. Needed only if
IFWOC = 1., Must be "C" unless HS1
is defined

HS2 ratio 100.0 Heel earth backfill slope, bevond
DS1H, for a distance of WDS2. Must
be used if more than 1 slobpe.

100.0 = level. VUsable only if
IFWOC = 1. Must be used if more
than 1 slope

WDS2 ft 0.0 Width of slope HS2. Needed only if
IFWOC = 1. Must be "C" unless HS2
is defined

HS3 ratio -- Heel earth backfill slope, bevond
WDS2 for list SSHW or from stem
over heel for list SSHC. Must not
intersect the base slab. 100.0 if
level. Must alwavs be defined

SSHC SOLC is a subset of data list SSHW
containing LC, ESHW, and HS3 only.
If list SSHC is entered, the pro-
eram will automatically set HS1,
DSIH, HS2, and WDS2 to undefined C

WGHT GAMAC pcf 150.0 Unit weight of reinforced concrete
GAMAW pcf 62.5 Unit weight of water

NOTES: (1) Default values described in definition column.

(2) Soil laver 1 values are used for filter zone if wedge
method is used (IFWOC = 1).

(Cont inucd)
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3-3-2 Soils and sSeepage Data Ttem Definitions (Continued):

)

(&)

(5)

(6)

(7)

(8)

("

(10)

(1D

(12)

Used for sliding strength determination wherever the as-
sumed failure path is in soil (if key present or no key
but sloping base) (PHIx and COHx).

Used for sliding strength determination wherever the as-—
sumed failure path is along the soil-concrete interface
(PHISx and ADHx).

The program uses an isoparametric interpolation procedure
to determine the allowable bearing pressure corresponding
to the actual base width (BW) and the eclevation at each
soil layer interface and concrete outline corner along
the base. The actual base width must lie at or between
BWl and BW2. Default (D or ) is for the maximum bearing
pressure to be ignored. Sce note (6) and then (7).

Soil laver 3 must aiwavs be defined for modules SA, SP,
FA, or F. Soil laver 5 may be omitted if its properties
are identical with soil laver 4. laver 4 mav be omitted
if layer 5 has been omitted and all of lavers 3, 4, and 5
are identical.

If laver 5 has been omitted, then ABPATN and ABPATW must
be for the surface defined bv data tist SSEE. 1f lavers
S and 4 have been omitted, then ABPITN and ABPYIW must
be for the surface defined by data list SSEE.

The equation that uses factors RKH and RKV is in para-
graph 8.5.1.b (equation for "angle" ¢#) of the Program
Criteria Specifications Document, for calculating RKAE
factors for the filter zone and soil lavers 1 through 5.
In addition, the factors are multiplied bv the various
unit weights to get inertial forces within the neutral
block. To completely avoid carthquake effects in a load
case, all of these data item variables must be zero:
RKAEFZ, RKAEL, RKAE2, RKH, and RKV.

The backfill earth surface must never be below the top of
the base slab. This affects data lists SPT7, SPH1, SST,
and SSHW or SSHC.

See Figure 3-1 for illustration of data lists SPHF, SPHI],
SPH2, SPT6, SPT7, SSHW, SSHC, SST, and part of SEEP.

See Figure 3-2 for illustration of lists SSEE, SPE3, SPE4,
and SPES.

Data lists SOLF and SOLS are ignored by the wedge method
option for active earth computation (I1FWOC = 1).

(Cont inued)




3-3-2 Soils and Seepage Data Item Definitions (Concluded):

(13) Special notes about the filter zone:

a. lLine-of-creep calculations (ISFT = 1 in data list SEEP)
assume no loss of head in the filter zone.

b. Soil properties for soil layer 1 are used in the fil-
ter zone, instead of the SPHF properties, when
[FWOC = 1 (wedge method) in data list SOLP.

(14) With the wedge method, a line from the lowest concrete at
the end of the heel, extending outward at an angle 15 deg
upward from the horizontal, must intersect the existing
grade line defined by data list SSEE. See Figure 3-2.

3-3-3 Sliding Data. Sliding control data are included in data lists

ONEA and SLID, plus the values of KFLAG and DKEY in data lists
WLAK and WLDK, and NPPD in data list SOLP. Data lists ONEA and SLID are
optional for analysis. Data list ONKA is optional for design.

a. Sliding calculations use the method of wedges: an active
wedge beyond the heel, a neutral block between the ends of
the heel and the key, and a passive wedge beyond the toe.
The passive wedge deces not include any use of the variable
NPPD in data list SOIP unless NP?PD = 5, in which case the
passive wedge is replaced with a rigid strut.

b. Walls with no key and a level base use neutral block base
sliding resistance calculated from the sliding friction angle
and adhesion soils data values from soil layvers 3, 4, and/or
5 along the base.

¢. Walls with no key ard a sloping base use a variable angle
OMECGA to define the bottom of the neutral block:

T -‘ m E A B active 7

wedge //
/\

4
passive wedge \

with maximum

OMEGA /)\
\
passive wedge

with OMEGA = 0.0

/

neutral block

(1) With maximum OMEGA, base sliding resistance includes the
use of sliding friction and adhesion strength from the
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soil lavers under the bhase, as well as the parallel
component of the weight ot the neucral block.

(2) With OMEGA less than the maximum, base sliding resis-
tance includes the use of soil internal friction and
cohesion instead of sliding friction and adhesion.

d. A single value of OMECA may be specified in data list ONFA,
or it may be made variable by either not using list ONEA or
canceling an input value by reentering the list with the
letter C for an OMEGA value.

e. Walls with a key not less than 0.01 ft long (DKEY in data
list WLAK or the result of module FD) will use a neutral
block base that depends on the value of KFLAG (data list
WLLAK or WLDK).

(1) With KFLAC = Q (key at end of heel), the computation
will be as described in Fxhibits H, T, and J and in
Chapter 6 of the Program Criteria Specifications Docu-
ment. The bottom of the neutral block will be like the
sketch below for a level base: T
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And like this for a sloping base:
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(2) With KFLAG = 1 (key under stem), the computations will
be similar to the KFILLAGC = 0 situation, but will be
based on the descriptions given in paragraph 6.3.1
of the Program Criteria Specifications Document and
diagrammed below. Read this reference carefully hefore
using this option. Surfaces 1 and 2 are alwavs both
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f. All situations with OMEGA greater than zero also include the
resisting force of the parallel component of the weight of
the neutral block, along the inclined failure surface.

3-4 SURCHARGE DATA

3-4-1 All Surcharge Data Lists Are Optional:

a. All surcharge data lists may be used in modules SA, SP, FA,
and FD.

b. Surcharge data lists SCFD, SCFH, and SCWH may be used in
modules WA, WD, UA, and UD.

¢. Surcharge data lists SCFV and SCWV are not used in modules
WA, WD, UA, and UD.

3-4-2 Surcharge Data Item Definitions (See Figure 3-4):

list Variable o Default
Name ~ Name Units Value Definition (See Note 1)
SCFD Vertical forces on concrete
L.C 0, 1-10 Load case number (see paragraph 2-6-6)
PVS 1b/ft 0.0 Line load centered on top of stem
PVB ib/ft 0.0 I.ine load on base slab at X coordinate
value DVB from vertical line through
the basic working point i
DVB ft 0.0 X coordinate from basic working point
to PVB. Negative 1f PVB is on toe L
SCF¥FH Horizontal forces on concrete !
LC 0, 1-10 Load case number (see paragraph 2-6-6)
PH1 1bh/ft 0.0 l.ine load at elevation FLPHI. Must bhe
negative if on toe ‘
E1LPH1 ft - Eievaticen of force PHiI. Mav be at anv
elevation on or above bottom of toe
PH2 1b/ft 0.0 Line load at elevation FLPHZ
ELPH2 ft - Elevation of force PH2Z. Must be above
base, on stem only
SCFV Vertical line loads on soil surtface i
L.C 0, 1-10 l.oad case number (see paragraph 2-6-60)
PV1 Ib/ft 0.0 [.ine surcharge at X coordinate DVI
DV1 ft 0.0 X coordinate at line load PV, Scee

note (2)

(Cont inued)
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3-4-2 Surcharge Data Item Definitions (Continued):

List Variable “Default
Name  Name  Units = Value __ Definition (Sce Note 1)
SCFV py2 1b/ft 0.0 Line surcharge at X coordinate DV2
Dv2 ft 0.0 X coordinate at line load PV2
PV3 1b/ft 0.0 Line surcharge at X coordinate DV3
DVv3 ft 0.0 X coordinate at line load PV3
PV4 1b/ft 0.0 LLine surcharge at X coordinate DV4
DV4 ft 0.0 X coordinate at line load PV4
PV5S 1b/ft 0.0 l.Line surcharge at X coordinate DVS
DV5S ft 0.0 X coordinate at line load PV5
SCWH Horizontal pressures
L.C 0, 1-10 lL.oad case number (see paragraph 2-6-6)
Wi psf 0.0 Pressure on anv portion of stem above
finished grade
ELW1T ft - Elevation of top of Wl. Must be be-
tween the top of stem and FLW1B
ELWLB ft - Elevation of bottom of Wl. 1Must be
below ELWIT ;
W3 pst 0.0 Pressure at finished grade elevation 1
over end of heel. See note (2) >
Wh psf 0.0 Pressure at bottom of key if keyv is at
end of heel (KFLAG = 0) or at bottom
of end of heel if no key or if kev is
under the stem (KFLAG = positive)
SCWV Vertical surcharge pressures on soil
surface
LC 0, 1-10 lLoad case number (see paragraph 2-6-6)
WT psf 0.0 Area surcharge, over a portion of toe
only
WWT ft 0.0 Width of WT |
NDWT ft 0.0 Horizontal distance from basic working
point to stem-side edge of area cov- |
ered by WI. Alwavs entered positive, {
over toe only 3

(Continued)
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' 3-4-2 Surcharge Data Ttem Definitions (Concluded):
list Variable  Default T T
Name  Name — Units  Value ~—  Definition (See Note 1)
SCWV WH psf 0.0 Area surcharge, over a portion of heel
only
WWH ft 0.0 Width of WH
DWH fi 0.0 Horizontal distance from basic working
point to stem-side edge of area cov-
ered by WH. Alwavs positive, over
hecl only 1
WIND 1.C 0, 1-10 lLoad case number (see paragraph 2-6-6)
W psf 0.0 Wind pressure (positive from heel,
negative from toe) on exposed surface
of stem not covered by pressure Wl in
data list SCWH
NOTFS: (1) All forces and pressures are positive downward or acting J
toward the toe from bevond the heel. :
k
(2) VUsed only if KRACK = 1; ignored if KRACK = 2. Pressures
W3-W4 are in addition to all seepage pressures. Theyv are
intended for use to model the momentary increase in hydro- 1
static pressure caused by the rise in mean water level as 1

a wave approaches the stem. Pressures W3-W4 act instead
of active ecarth on the neutral block if KRACK = 1.

3-5  COST DATA

3-5-1 Use of Cost Data:

a. Cost data are all optional. Default values will be used if
not entered (it is not necessary to enter a list just to
use the D option).

b. Module FA calculates the estimated construction cost of the
completed wall, in dollars per lineal foot.

¢. Module FD uses the construction cost estimated by module FA
as its basis of optimization.

d. Modules SA, SP, WA, WD, UA, and UD ignore the cost factors.

e. Cost data are illustrated in Figure 3-2. '
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J-h=0 0 Cost bata Ttem Definitions:

List Variable  Default
Name S Name Units Value o befinition
CSTB* Unit costs of structural backfill
UCBFEFZ $/ft5 0.0 lnit cost of filter zone
UCBFS1 S/n‘3 0.0 Unit cost of s0il laver 1
UCRFS? S/f[l3 0.0 Unit cost of soil laver 2
UCBFS6 S/ft3 0.0 Unit cost of soil laver 6
UCBFS7 S/ft.3 0.0 Unit cost of soil laver 7
CSTC Unit costs of reinforced concrete
UCWB S/ft'3 1.0 Unit cost of concrete in base slab
UCWS S/ft'3 1.0 Unit cost of concrete in stem
UCWK S/ft3 1.0 Unit cost of concrete in kev
CSTE= 'nit costs of structural excavation
UCFXS3 S/ft3 0.0 I'nit cost of excavation in soil
laver 3
UCEXSY S/ftv3 0.0 Unit cost of ewcavation in soil
laver 4
UCEXSS S/l"t'3 0.0 Unit cost of excavation in soil
laver 5
UCEXWK S/ft'3 0.0 lnit cost of kev excavation

CSTB and CSTE values must be omitted (for default value substitution)
or zero when hvpothetical existing earth elevations and distances are
used in data list SOLE.

=6 WAL GEOMETRY DATA

I-6-1  Internal Coordinate Svstem. A svstem of orthoponal coordinates
is calculated internally and used to define locations of corners
ot the concrete outline, as well as of the soils svstem and sliding

failure planes.  See the circled numbers in Figure 3-5.
a. XN coordinates are measured horizontally from an origin along
the ¥ axis which runs vertically through the basic working
point (BWP). Positive values are toward the heel: neeative

values are toward the toe,

bo Y coordinates are clevations., ALl valaes most be positive.
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3-6-2 Data Redundancy. The data items are more than sutficient to de-
scribe a wall., This redundancy gives the user mere flexibility

in how a wall can be described, or verifies the consistency of a de-

scription calculated elsewhere. Major redundant data sets are described

below:

a. Stem location on base. The location of the stem (toe side of
stem at base) can be established by defining anv one of the
following sets of data. See paragraph 3-6-4 for definition
of the variables. 1t is assumed that the base width (BW)
has already been established:

(1) TW2 (toe width).
(2) BW, STR (BW times stem ratio).
(3) TSTB, HEEILW (toe width is remainder of BW).

b. Heel thickness at stem. The possibilities here are based on
the fact that the program alwavs completes the definition of
the toe width and thicknesses first. Alternate sets are

listed below:
(1) Toe description, IBSAME = 1, HEFLT2
(2) HEELT1, HEELT2.

HEFLT2 is set to its default value of TMINB it undefined.
TMINB is determined from the following rules if undefined.
HEELTI and HEFLT2 cannot be less than TMINB; TMINB must be
entered if it is to be less than the default value.

__ETS-BTEl  TMINB and TMINS Default Values
Up to 15.0 ft 12.0 in.
Over 15 ft 18.0 in.

¢. Heel-side bottom panel batter of stem. This value, HSBPB,
is alwavs calculated by the program as it closes the perim-
eter description of the waill cross section. The calculated

value is printed in the report file.

3~6-3  Data Lists. Manv of the wall geometry data items appear in more
than cne list to aid the user in entering the fewest number of
lists possible. In general, there are two tyvpes of lists: those de-
scribing the wall for analvsis, and those describing the wall for de-
sign. The first two letters of the list names are "WLY for "wall." The
third letter is either "A" for "analvsis" or "D for "design.'" The
fourth letter, if used, is "B" ifor "base,”" "H" for "heel,” "K" for "kev,"

"S" for "stem," or "T" for "toe."

a. Lists for analysis:
*WLA  ETS TWZ2 STR HEELW
*WLAB BW BW1 BWZ BS
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*WLAH HEELTZ HEELW HEFLTI

WLAK KFLAG DKEY WKcY BKTF

*WLAS TSTT TSB TSTB HSTPH HSTPB  HSPBP
*WLAT BTELl TOEHT TS2 TWl TSI |
WLBR  BASER

b. lists for design:

*WLD ETS TW2 STR HEELW TSTB TMINB

*WLOB BW1l BWZ2 BS1 BS2 (needed only for stability design)
WLDH HEELT2

WLDK KFLAG BKTF DKEYl DKEY2

WLDS TMINS TSB HSTPH HSTPB HSBPB

*WLDT BTE1l BTE12 TOEHT TWi

WLBR BASER

Note that TMINB in list WLD must be used for slab thicknesses below the
default for TMINB and TMINS in list WLDS must be used for stem thick-
ness less than the default for TMINS. Note that this list mav not be
terminated after TMINS because the rest of the list must be "S,'" not "D."

3-6-4 Wall Geometry Data Ttem Definitions (See Figure 3-5). Wall parts

are listed in the approximate order that thev are used in the
program. See Chapters 5 and 6 for illustrations.

Variable Default
__Name  Units  Value I ___Definition
Stem Description
TSTT in. TMINS Stem thickness t at top. See note (11)
ETS ft (1) Elevation of top of stem
TSB in./ft 0.0 Toe-side batter, inches horizontal per foot
vertical
TSTB in. (10) Stem t at base. Sece¢ note (11)
TMINS in. (3) Minimum allowable stem t . See paragraph

3-6-2b(2)
(Cont inued)

* Denotes a requiTed list.
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3-6-4 Wall Ceometry Data Iltem Definitions (Continued):

Variable " Default
~Name  Units Valuwe  Definition ]
HSTPH tt (2) Heel-side top panel height.  Should be 0.0 it
no top panel. See note (13)
HSTPB in./tt 0.0 Heel-side top panel batter, in inches hori-
zontal per toot vertical., Scee note (13
HSBPB in./ft (@)] Heel-side bottom panel batter, in inches hori-
zontal per foot vertical. There must be a
bottom stem t at base (horizontal projec-~
tion). See notes (10) and (13)
Toe Description

TwWl ft 0.0 Width of part 1 of toe (at stem)

TSI ratio 100.0 Slope of top of part 1 of toe, 1.0 vertical
te TS1 horizontal, 100.0 = level. Must al-
wavs be positive

TW2 ft (4) Width of entire toe. See note (10)

TS2 ratio 100.0 Slope of top of part 2 of toe (at end),

1.0 vertical to TS2 horizontal, 100.0 = hori-
zontal. Must always be positive
TOEHT in. TMINB Toe t at end; alwavs vertical., See
note (12)
BTE1 ft () Elevation of bottom of toe at end
BTEI1 It n Lowest value of BTED in module D
BTE12 tt (%) Highest value of BTED in module ¥FD
STR ratio none Stem ratio (design value for TWI/RW)

be such that at least one point at the toe-side face of the stem
or inside the stem is an integer number of teet from the end of
the toe.)

BW ft (6) Base width (hovizontal projection).  Sce
note (10)

BWl ft (n Minimam value tor BW in module FD.  Also
needed for allowable bearing pressure inter-
polation in modules FA and D

(Cont inucd)
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J~6-4  Wall Geometry Data ltem Definitions (Continued):

“Default

Variable

BS

BS1
RS2

BASER

TMINS

KFLAG

DKEY

DKEY!
DKEY?
BRTEF

WREY

HEELT]
HERLT.

HELTLW

Unirs  Value
ft (1
ratio 0.0

ratio 0.0

ratio 0.73333

ft 0.0
in. (1)
0 or 1} 1
ft 0.0
tt 0.0
ft ()]
ratio 3.0
in. TMINB
in. (8)
in. TMINB
ft (9)

_Definition

Maximum value for BW in module FD. Also
needed for allcwable bearing pressure inter-
polation in modules FA and FD. Must be
larger than BWI

Base bottom-side siope, BS vertical to 1.0
horizontal, 0.0 = level

Minimum value for BS in module FD

Maximum value for BS in module FD

Base horizontal radius defining trapezoidal
plan, measurced from basic working point,

positive over heel. Base is always 1.0 1t
wide under the basic working point. 0.0 =
recrangular (infinite radius)

Minimum allowable base slab t . Sce
paragraph

Kev Description

0 if kev is at end of heel;
1 if key is under stem

Kev length, measured vertically alony hecel
side

Minimum value Yor DKEY in module FD
Maximum value for DKEY in module FD

Toe-side face batter, 1.0 horizontal to
BKTF vertical

Width (thickness) at bottom of kev.  See
note (12)

Heel Description

Thickness at stem.  See note (1)

Thickness at end, not inclading any kev,  Mav

not be greater than HEFLTI

Width (horirzontal projection).  See
note (10)

(Cont inued)
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3-6-4 Wall Geometry Data Item Definitions (Concluded):

NOTES: (1) Required data item with no default value or default cal-
culation procedure.

(2) Will be calculated to be as large as possible. See
Figure 3-6.

(3) Calculated by program.

(4) See paragraph 3-6-2a(l).

(5) Note (1); must be below top of soil layer 7 as defined by !
data list SOLT.

(6) Three fifths of ETS - BTEl or, as determined by module FD,
between BW]l and BW2.

(7) Default value for a floodwall is 0.8 of ETS - BTEl; de-
fault value for a retaining wall is zero.

(8) Default values:
a. TMINB. ;

b. Top of heel must not slope down toward the stem. '
c. Set at top of toe at stem if IBSAME = 1 and if it is
strong enough. H

(9) See paragraph 3-6-2a(3).

(10) Program verifies consistency of following equations,
within 0.0l ft, or calculates values to complete the
equat ions:

BW = TW2/STR = TW2 + (TSTB/12.0) + HEFLW

(11) May not be less than TMINS.
(12) May not be less than TMINB.

(13) When a single batter is desired on the heel-side face of
the stem, use HSTPH = 0 and HSTPB = anything and use
HSBPB tor the single batter.
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CHAPTER 4: MODULES SA AND SP--ACTIVE EARTH PRESSURES

4-1 GENERAL. Modules SA and SP are not normally run separately by

the user. Normal use of the program would include running module
FA for overall stability analvsis or module FD for overall stability
design. When modules FA and FD need the output of modules SA and §P,
they are called automatically.

42 PURPOSE. Module SA calculates active earth and horizontal sur-
charge effect forces acting on a vertical plane through the end

of the heel. Module SP performs the same calculations as module SA,

except that the torces are the ones acting on the heel-side face of stem.

Calculation procedures are explained in Exhibit A to the Program Criteria

Specifications Document.

4-3 ACTIVE EARTH PRESSURE CALCULATION. Active earth forces mav be
calculated by either Coulomb's equation (IFWOC = 2) or an incre-
mental wedge method (IFWOC = 1). Data lists ACPH and ACPS permit the
user to edit the forces so obtained for analyvsis (not for design) or to
input for analvsis a complete set of forces obtained elsewhere. Earth

(see Chapter 11). 7 ,1
¥
4-4  REQUIRED DATA ,
4=4-1 Soils. See paragraph 3-3-2 and Figure 3-1 for details., DELTAIL 1
of data list SPHl and DELTA2 of data list SPH2 are required for
modules SP onlv,
*SPE3 PHI3 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3BW ELBS3
SSHW LC ESHW HS1 DS1H HSZ2 WDS2 HS3
or
SSHC LC ESHW HS3 (HS1, DSIH, HS2, and WDS2 will be cancelled.)
4=4-2 General. See paragraph 3-2-2a for details.
CASE NLC LCS(1) LCS(2) ... LCS(NLC) |
4-4-3 Geometry. See paragraph 3-6 and Figure 3-5 for details, i

Only PHI3, COH3, and SAMAS3 are used in module SA. The entire list
is ipgnored it TFWOU = 2 (Coulomb), but the list must be inputted with
pesitive values even if the values are not needed.




*WLA ETS TWZ STR HEELW
*KWLAB BW BWl BWZ2 BS
*WLAH HEELT2 HEELW HEELT1
WLAK KFLAG DKEY WDEY BKTF
*WLAS TSTT TSB TSTB HSTPH HSTPB HSBPB
*WLAT BTE1 TOEHT TS2 TWl TS1

Much of this data is redundant, as is described in paragraph 3-3-2. The
lists are shown here only as a reminder to the experienced user. The
beginning user is urged to refer to Chapter 5.

4-5 OPTIONAL DATA THAT WILL BE USED IF ENTERED 'j
4-5-~1 Soils, See paragraph 3-3-2 and Figure 3-1 for details. DELTA2 j
and DELTAF are used only in module SP.
**SPH1 LC PHI1 COH1 GAMASI RKA1l DELTA1l RKAE1 HCMIN ]
*%SPH2 LC ELTS1 PHI2Z COHZ2 GAMASZ RKAZ DELTAZ RKAE2 |y
**SPHF  LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ :
tSPE4 ELTS3 PHI4 COH4 GAMAS4 PHIS4 ADHS4 ABP4TN ABP4ABN ABP4ATW t?
ABP4BW 3
TSPE5 ELTS4 PHIS COH5 GAMASS PHISS5 ADHSS5 ABP5TN ABP5BN ABPSTW &
ABP5BW

T SEEP  LC ELWT ELWH HGSW ISLC ISFT KRACK
#SOLP LC IFWOC NODE IFSOM NPPD RKH RKV CFMA

SSEE  EXW ESS HSS5T ELTS5T DTSS5T ELTS5W ELTS5H DTSS5H  HSSSH
#¥WGHT GAMAC GAMAW

* Denotes a required list.

*% DELTAl, DELTA2 and DELTAF are ignored by module SA; RKAl, RKA2,
RKAFZ, and RKAEFZ are optional (see note (8) and the detailed defini-
tions in paragraph 3-3-2). HCMIN is used by module FD only.

T Only PHI, COH, and GAMAS are used in module SA. The values in the
entire list are ignored if IFWOC = 2 in modules SA and ©

++  The only variable actually needed is KRACK (LC), 1t od o) he set o }
2 (no crack) if the wall is a floodwall. ISLC ha- ‘v vilue. ‘

} This is also an optional list.

# NODE and IFSOM are ignored if 1FWOC = 2 (Coulomb):; NPPD is ignored
by both modules.

¢ [ist WGHT is needed only if ELWH is used to achieve buovant earth
below some elevation. Default values are 150.0 and 62.5.
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4-5-2 General. See paragraph 3-2 for details.

NAME (jcb name, 60 characters maximum)

*TYPE LC ITYPE(LC)

(HYD is ignored by both module SA and module SP.)

4-5-3 Surcharges. See paragraph 3-3-1 and Figure 3-4 for details.
Data lists SCFD, SCFH, and SCWH are not used in modules SA and SP.

SCFv LC PV1 DV1 PV2 DVZ2 PV3 DV3 PV4 DV4 PV5 DV5
SCWV LC WT WWT DWT WH WWH DWH

4-5~4 Geometry. The geometry data

ning with the letters "WLA")
redundant description. The purpose
user with flexibility in completing
used to verify the consistency of a

for analysis (all data lists begin-
contain the capability of a highly
of this redundancy is to furnish the
a wall description. It can also be
description calculated elsewhere,

since the program verifies such redundant data. See paragraph 3-6 for

details.

4-6 INTERPRETATION OF OUTPUT

4~6-1 Meaning of Values:

a. The values calculated by models SA and SP are in the form of
a series of arrays, each element of which is a lumped force
summed from the segment of pressure diagram centered on a row
of nodal points that are evenly spaced along the vertical
surface specified in paragraph 4-2. The spacing may be con-
trolled by the data item variable NODE in data list SOLP
described in paragraph 3-3-2. A summation of lumped force
values is thus equivalent to the total area under the active
earth pressure diagram.

b. Each module produces three arrays--lumped force elevations,
static effect forces, and additional forces due to
earthquake--as tabulated below:

Module Lumped Force Static Force Additional Earthquake Acting

Name  Elevations ) Values Force Values At
SA YH(LC, location) H(LC,location) EH(LC,location) heel !
SP YVS(LC,location) HS(LC,location) EHS(LC,location) stem

. . e |

* If the wall is floodwall (iTYPE(LC) = 1) and if KRACK in data list i
SEEP is 1 (with crack, default for floodwalls), then module SA will ;

produce all zero values. See the detailed definitions of KRACK and W3

in peragrapn 3-2-2.

o




The location subscript for a given module run always starts
with 1 and goes until the lowest possible elevation has been
reached using the given (NODE set by user) or calculated
spacing of nodal points. YVS values will be calculated for
elevations below the top of heel, but the total forces shown
in the report file will include onlv the pressure above the
top of heel slab.

4-6-2 Report File Output. The report f{ile output includes a table of

lumped force values and the total force and its moment about the
bottom ot the end of the toe. Other information in the repeort fiie
includes a summary of input data and the wall description. The wall
description includes X and Y coordinates of the corners of the concrete
outline, where X is positive over the hieel and negative over the toc
from the basic working point and Y is an elevation.

4-6-3 Time-Sharing Terminal Output. The output arravs uand wall corner

coordinates described in paragraphs 4-6-1 and 4-6-2 mav be seen
through use of the LOOK command. "LOOK ACPH" will displav the output of
module SA; "LOOK ACPS" will display the output of module SP; and '"LOOK
XY" will displav the wall corner coordinates and wall geometrv data list
values.

4-7 MODIFICATION OF MODULE SA OUTPUT FOR USE BY MCDULE FA

4-7-1 After using the LOOK command to inspect the contents of data list
ACPH or examining the report file from module SA, the arravs

mentioned in paragraph 4-6-1b mav be edited by entering new values in

data list ACPH. In the example that follows, "LC" refers to the load

case number and "LOC" refers to the location code (arrav element sequence

number). The data list is listed below:
ACPH LC LOC H(LC,LOC) EH(LC,LOC) YH(LC,LOC)

For diagrams of these variables, see Chapter 11.  The LOOK IL command
shows their values., An example report file table is shown below. In
this example, the backfill earth surface elevation over the end of the
heel is 119.5 £t, and nodes are at the default spacing of 1.0 ft.

HORIZONTAL ACTIVE EARTH PRESSURES FOR LOAD CASE 1 FOR CLASSIC (COULOMB)
ANALYSIS IN SA

OQUTPUT OF ARRAYS H, EH, AND YH IN MCDULE SA FOR CLASSIC ANALYSIS.

b~4
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INCREMENTAL HORIZONTAL  INCREMENTAL HORIZONTAL

ARRAY ELEMENT ELEVATION STATIC FORCE EARTHQUAKE FORCE
LOCATION CODE  (FT) (1BS) (LBS)
1 119.00 6.1467 0.0
2 118.00 36.860 0.0
3 117.00 73.760 0.0
4 116.00 110.64 0.0
5 115.00 147.52 0.0
6 114.00 184.40 0.0
7 113.00 221.28 0.0
8 112.00 258.1¢€ 0.0
9 111.00 295.34 0.0
10 110.00 331.92 0.0
11 109.00 368. ¢ 0.0
12 108.00 405.68 0.0
13 107.00 442.56 0.0
14 106. 00 479.44 0.0
15 105.00 516.32 0.0
16 104.00 553. 20 0.0
17 103.00 590. 08 0.0
8 102.00 626. 96 0.0
19 101.00 663.84 0.0
20 100. 00 34424 0.0

For example, to change the lumped force H(I,10) at elevation 110,00 from
331.92 to 500.00 1b/ft, with no change in FH(I,10) ot 0.0, this data list
entry would be made in the executive phase:

ACPH 1 10 500.0 S S

4-7-2 To eliminate these values, for recalculation with changed data,
the following data entrv must be made. This entry will undefine
array element location code number 1 for H(static) and FH(carthquake)
forces. 1t is immaterial whether or not the corresponding clevation
array element is undefined once the force element values are canceled.

ACPH LC 1 C C ¢

where "LC" is a specific load case number or is zoero tor "all foad cases.

4=8 MODIFICATTON OF OUTPUT OF MODULE SPFOR USE IN STRUCTURAL DESIGN/

ANALYSTS.  The output of module SP is edited as described above
for module SA, using data list ACPS.

"




CHAPTER 5: MODULE FA-~FOUNDATION STABILITY ANALYSIS

5-1 ACTICN OF MODULE FA

5-1-1 Module FA performs an analyvsis of a completely defined wall and
its environment for the load cases activated with data list CASE.

in addirion to running under user control, the component routines of

module FA are used by module FD during foundation stability design.

5-1-2 Module FA accomplishes the following actions while performing its
analysis:

a. Seepage pressure calculations (or uses seepage pressure arrayvs
inputted by the user with data lists HSPH and HSPV).

b. Sliding safety, as controlled by data lists SOLP (data item
NPPD), SLID, and ONEA.

c¢. Overturning stability.
d. Bearing pressure limitations.
e. Boil control, as determined by data list BOIL. ?;

f. Cost analysis, including earthwork and concrete volumes as
controlled by data lists CSTB, CSTC, and CSTE. !

g. Building arrays of earth and seepage effects for use in a
later structural analysis or design.

See Chapter 11 for more detail.

5-2 GENERAL DATA. See paragraph 3-2.

NAME (60 characters maximum of alphanumeric job name)
CASE NLC LCS(1) LCS(2) ... LCS(NLC)

HYD LC IHYD (optional)
TYPE LC ITYPE (optional)

5-3 SOILS AND SEEPAGE DATA.

5-3-1 See paragraph 3-3-2 and Figures 3-1 and 3-2 for detailed descrip-
tions of data items. Major soils data preparation concepts are
listed below:
a. Soils data names are modular:

(1) Phi value names always begin with the letters PHI, such
as PHIFZ in the filter zone, PHI2 for laver 2, etc.

(2) Cohesion strength value names alwavs begin with the
letters COH, such as COH3 for laver 3, etc.




(3) Unit weight names alwayvs begin with the letters GAMA,
such as GAMAS for soils, GAMAS3 for laver 3, etc.

(%) Allowable bearing pressure data names begin with the
letter ABP, followed by the soiils laver number, followed
bv a B for the bottom of the soil laver or a T {or the
top of the layer, followed by an N for a base width of
BWL or a W tor a base width of BW2,

b. PHTx and COHx must be defined or zero in all soil lavers
before sliding stability can be calculated.

¢. In the heel earth backfill soil lavers FZ, 1, and 2, RRAx will
be calculated from PHIX if RKAxX is not defined. (RKAX means

RKAFZ, RKAl, RKAZ, etc.)

. g

d.  Sce paragraph 3-3-2 for special information on siiding data.

5-3-2 Required Soil Data. See paragraphs 3-3-2 and 3-3-3 for detailed
information,

SPE3 FHI3 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3BW
ELBS3 ;
SST LC ESTW SST optional portion of list if ¢
SSHW LC ESHW HS1 DSIH HS?2 WDS2 HS3 allowable bearing pressures
are not to be considered. ,
or
SSHC LC ESHW HS3 (HS1, DS1H, HS2, WDS2, are set undefined) ‘H

5-3-3 Optional Soil Data. See paragraph 3~3-2 for detailed descriptions.

SLID LC NSLIDE FSMIN

The information in data list SLID is required to run sliding, but the
default values

NSLIDE FSMIN

A
tloodwall 2 1.5
retaining wall 1 2.0 " 4
i
will be used au ittcally i1 not detfined by the user's input data, so gy

the list is opticnal.

BOIL ELSPT CRMIN IPATH
ONEA  OMEGA




[ R s

SEEP LC ELWT ELWH HGSW ISLC* ISFT KRACK optional portion of

SOLP LC IFWOC NODE IFSOM NPPD RKH RKV CFMA  Lists if allowable
bearing is not

SPE4 ELTS3 PHI4 COHA GAMASA PHISA ADHS4 applicable

ABP4TN ABP4BN ABPATH ABP4BW

SPES  ELTS4 PHI5 COH5 GAMASS PHISS  ADHSS
ABP5TN ABP5BN ABPS5TW ABPSBW

SPHF LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ

SPH1 LC PHI1 COH1 GAMAS1 RKA1 DELTA1 RKAE1 HCMIN=

SPH2 ELTS1 PHIZ COHZ GAMASZ RKAZ DELTA2 RKAE2

SPT6 LC PHI6 COH6 GAMASE

SPT7 LC PHI7 COH7 GAMAS7Y

SSEE  EXW ESS HSS5T ELTS5T DTS5T ELTSHW ELTSS5H DTSS5H  HSSSHH
WGHT  GAMAC  GAMAW

5-4 SURCHARCE DATA. See paragraph 3-4-2 and Figure 3-4 for detailed

data descriptions. All surcharge data are optional.

SCFD LC PVS PYB DVB

SCFH LC PH1 ELPHY PHZ ELPHZ

SCrv  LC PV1 DV1 PVZ2 DV2 PV3 DV3 PV4 DV4 PVY5 DV5
SCWH LC Wl ELWIT ELWIB W3 W4

SCWV  LC WT WWT DWT WH WWH DWH

WIND LC W

5-5 COST DATA.  Sec paragraph 3-5-2 and Figure 3= for detailed

descriptions of data items. All of these data are optionai in
that the mandatory items in data list CSTC (concrete) will be used a-
S1.00/Ft3 if not defined bv the user's data.  Excavation and backf{ill
costs will default to 0.0,

CSTB UCBFFZ UCBFS1 UCBFS2 UCBFS6 UCBFS7
CSTC  UCWB UCWS UCWK
CSTE  UCEXS3 UCEXS4 UCEXS5 UCEXWK

5-6 GEOMETRY DATA

*

This item has onlv one value and does not vary with the load case
number, unless the default identifier D is used.
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5-6-1 See paragraph 3-6-2 and Figures 3-5 and 3-6 for detailed

descriptions.

WLA ETS TW2 STR HEELW
WLAB BW BW1 BWZ BS

WLAH HEELT2 HEELW HEELT1
WALK KFLAG DKEY WKEY BKTF

WLAS TSTT TSB TSTB HSTPH HSTPB HSBPB

WLAT BTE1l TOEHT TS2 TW1 TS1
WLBR BASER (optional list)

5~6-2 Typical Geometry Data For Basic Wall:

el 100.00

18 in.
e

| 2
L vertical

hJ

4.00 ft ]} 14.5 ft

*f.:t——-—*—l

el 80.00 18 in. | =, ..

e

-

20.00 fr

le- 16 1in.

REM BASIC FLOCDWALL, NO TAPERED MEMBERS
WLA 100.0 4.0 C 14.5 see notes (1)
WLAB 20.0 20.0 20.0 D see note (2)
See note (3).
WLAK 0 5.0 16.0 D see note (4)

See note (5).

and (6)

18 in.

5.00 ft




WLAT 80.0 D D D D see note (7)

NOTES: (1) With BW and TW2 set, either TSTB or HEELW mayv be left
undefined. 1In this example, TSTB is left undefined and
HEELW is defined.

(2) For analysis in module FA, BW1 and BW2 may both be set to
BW to simplify the soil data preparation.

(3) List WLAH is omitted since HEELW is already defined and
HEELT1 and HEELT2 are both of default thickness (18 inches
for walls over 15 ft high).

(4) 1If there had been no key, this list could have been omitted.

(5) List WLAS is omitted since the stem is of default, constant
thickness.

(6) STR is entered as "C" since TW2 is defined.
(7) The letter D for TOEHT will cause it to detfault to 18 inches

for a wall over 15 ft high.

Thus, nine items are needed to describe the plain wall. Two more could
have been omitted if there had been no kev. The resulting X and Y
coordinates are

COORDINATES OF CORNERS OF WALL CROSS-SECTION

X-COORDINATES ARE + TOWARD HEEL FROM BASIC WORKING POINT (BWP)
Y-COORDINATES ARE ELEVATIONS

PT. X R . DESCRIPTION OF POINT
1 0.0 100.0000 BASIC WORKING POINT = TOE-SIDE OF STEM TOP
2 0.0 81.5000 BOTTOM OF TOE-SIDE FACL QF STEM (AT TS1)
3 0.0 81.5000 BETWEEN TS1 AND TS2, ON TOP FACE OF TOL
4 -4.0000 81.5000 T0P OF TOEHT = AT QUTER END OF Tw2
5 -4.0000 80. 0000 TOE END OF BASL = AT BTE!

6 12.8333 80.0000 TOP OF TOE-SIDE FACE OF KEY

7 14.5000 75.0000 BOTTOM OF TOE-SIDE FACEL OF Kty
8 16.0000 75.0000 BOTTOM OF HEEL-SIDE FACE OF KLY
9 16.0000 80. 0000 TOP OF HEEL-SIDE FACL OF KEY

10 16.0000 80.0000 HEEL END OF BASE

11 16.0000 £1.5000 TOP OF KEELTZ = TOP QF QUTER LND OF HELL

12 1.5000 82.0000 BOTTOM OF HEEL-SIDE FACL OF STEM




PT. X Y DESCRIPTION OF POINT
13 1.5000 100.0000 BOTTOM OF HEEL-SIDE TOP PANEL OF STEM
14 1.5000 100.6000 TOP OF HEEL-SIDE FACE OF STEM

NOTE: If the toe thickness had not been coustant, and if the user had
wanted the heel thickness at the stem to match that of the toe at
the stem, IBSAME could have been set to | ("make them the same')
with data list CNWD:

CNWD D D D

[,
lew)

5-6-3 Typical Geometry Data for Special Wall:

el 80.00 1t

12 VSIS

IR
10,00

i,

Sy

i i .
‘ ot o noade

!

i :
!

|

t

W00 1t coo
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REM SPECIAL FLOODWALL WITH TAPERED MEMBERS

WLA 80.0 20.0 C 17.0

WLAB 50.0 50.0 50.0 0.2 either of these could have been
WLAH 48.0 S 127.2 "CTor T (but not both)

WLAK 0 5.0 24.0 D

WLAS 48.0 1.2 156.0 10.0 1.2 C

WLAT 54.0 48.0 5.0 10.0 D

This calculates out to the following X and Y coordinates:

X-COORDINATES ARE + TOWARD HEEL FROM BASIC WORKING POINT (BWP) ﬂ

Y-COORDINATES ARE ELEVATIONS

PT. X Yo ~____DESCRIPTION OF PUINI .
1 .0 80, 0000 Basic working point = toe-side ot stem top

2 -2, 0000 60, 0000 Bottom of toe-side face of stem (at I8N v‘
3 -1..0000 60, 0000 Between TS and T, on top tace ot toe '4
0 =22, 0000 H8. 0000 Fop of TOEHT - at outer end ot W2 ,
5 -2 000y 54 . (000 Toe end ot base - at Bl ‘
6 it W 7857 Top ot toe-side ftace of ke
7 JH L0000 39, 000 Jottom ot toe=side tace ot re

b 28,0000 b 0000 Bottom of heel-wide tace ok .
4 RIS vlY S 0000 Top of heol=1de taoe of ke

10 JELn0gn Gesunbn Heol cnd ot e

1 SR 0nnn NI lop ot HERLLY tep b cuter vod o e

P | 1. onon HELO0U0 Bottom ot heol-side tace ot ter !
13 RRNIEIRIY! /0. 0000 Bottom ot heel-side top panel v tor i
1. VL0000 S, U000 lop ot heel=side thace ot ten

D=4 RESTRICTTONS ON INPUT LOADING CAsES. Farth preasure cabculatinoe

assume that (1) horizontal ecarth pressures on the necl ide e
active and that (2) the net applicd horizontal torce ammation prodoc
passive earth pressure on the toe side. Module Py will regoect ans lood
case that does not contorm to the scecond assumption. There are, however

no restrictions on the net direction of overturning,




CHAPTER 6: MODULE FD--FOUNDATION STABILITY DESIGN

6-1 ACTION OF MODULE FD

6-1-1 Module FD determines the combination of values for variables
BTEl (between the limits of BTEll and BTE1l2)
BS {between the limits of BS1 and BS2)
DKEY (between the limits of DKEY1l and DKEY2)
BW (between the limits of BW1 and BW2)

that will produce the wall with the least construction cost. The con-
struction cost is determined by the volumes of structural excavation,
concrete, and structural backfill, cowbined with the cost figures in
data lists CSTB, CSTC, and CSTE. Program running time and cost increase
as the sizes of the ranges for BTEl, BS, DKEY, and BW are made larger

by the user.

b-1-2 Module FD uses the elements of module FA in the process summa-

rized below and described in detail in the Program Criteria Speci-
ficat jons Document. The user must set ecither the kev length or the stem
ratio in the inpat data.

[ BTE1 varied from BTELL to BTEL?
(BS varied trom BS1 to BSZ2

rl)l\'la\' varied trom DKEYD to DKEY?2

Provram determines minimum BW, boetween BWl and BwW.! to
nearest 002 1ty that <atistics the stability choecks tor
sTiding, resaltant ratio, bearing pressure, and carty
cover over the heel, Tt g value is tound tor Bw o that g
within the ranye and satistices the choecks, the cost e
determined. Fhiv cost Qs compared with tie proviouw. Toweot
cost o and saved itoa o new low hdas boon reacned. Ve rograr
then procecds to the next combination ot BIEL, BS, DKiS
with the wet TW.2 or STR.

=%

h-1-3 Module D calls module FA automatically tor a tinal complet,
analvais ot the selected desiyn.,

I CENERAL DATA. See pars, raph 3=2 tor details,
NAME (00 characters maximu= of alphanuneric jeb name)

CASE NLC LCS(1) LCS(2) e LCS(NLC)
HYD LC [HYD (optional)

PPN




TYPE LC ITYPE (optional)

SPECIAL NOTE ON DESICN ACTION

The cost of running this module is profoundly affected by the
number of variables the user allows to vary out of the list in paragraph
6-1-1:

Variable Lower Limit  Uppoer Limit
BTl BTE11 BTEL2
BS BS1 BS!
DKEY DKEY 1 DREY 2
BW Bl BW2
The cost is proportional to the value ot s¥:11" where no= 1 to 4, de-

pending on how many ot the tour variables are allowed to varv:

n $ Factor
l 11
K 1.1
3 1,331
4 [, hal

o meep a value trom varvine, ot hoti the lTower and upper limits to th
'vi”k',]l‘ desired aloae. For l‘.'mll?l}'l", to ;«('«ji T FRECIE B S PVRO PN | hoth bS]

dand BSS to o szeror Bs willl o then hold the winelo valoe and will not con-
|

tribut. to increasingg the ran cost, e inctesent usod tor ovaryvan Biol,

B, and DEEY i 1/10 ot the raoee botweon the oo itiod Tt e,
it DeEYD o Lot and DREY OO b Moottty then the o valae oo DRy il
calovalated to the nearest toot:

n- SOTLS AND SEEPAGE DATA

Hh=3-1 These data are the ssamc as those civen in thanter v tor o odale B

’

creept tor special Timits on ISFL - 40 TESOM, and Nobib e

A, Sce parapraph d-3-2 and Fivures -1 and -0 ror dotailed
description of data item variables,

b. Sce paragrapb -4 (module FA) tor additional cxplanation.

¢c. Additional information, tor module FD onlw, s Ticted helow:

62




b-3-2 Required Soils Data:

SLID LC NSLIDE FSMIN

SPE3 PHI3 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3EW
ELBS3

SST LC ESTW SST

SSHW LC ESHW HS1 DS1H HS2 WDS2 HS3
or

SSHT LC ESHW HS3 (HSl, DSIH, HSZ2, and WDS2 are sct to undefined)

6-3-3 Optional Soils and Secpage Data:

BOIL ELSPT CRMIN [IPATH

ONEA OMEGA

RRD LC RRMIN

SEEP LC ELWT ELWH HGSW ISLC* ISFT#x KRACK

SPHF LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ
SPH1 LC PHI COHI GAMAST RKAl ODELTP™ RKAEDl HCMIix
SPHZ LC ELTS1 PHIZ COHZ GAMASZ RKAZ DLLTA2 RKAE?

SPE4  LLTS3 PHI4 COH4 GAMAS4 PHISA ADHS4 ABPATN ABPABN  ABP4TW
AGPABW

SPEL  ELTS4  PHIS  COHS GAMASS  PHISS ADHSS  ABPSTN  ABPSBN  ABPLTW
ABPLHBW

SPT6 LC PHI6 COHE  GAMASG

SPT7  LC PHIZ7 COH7  GAMASY

SOLP LC  TFWOT NODE+  IFSOM+  NPPU  RKH RkV  CIMA

SSEL EXW  ESS  HSSOHT  ELTSHT  DTSHT  BLTSOHW  tLTSHH UTSHH  HSSLH
WGHT  GAMAL  GAMAW

A This data ites has onle one value and doces aot vy witis the Load
case number,

¥FASFI = 4 cannot use user=det fned aplitt presaares durine otability
desivn. Uplitt is uned as sevo in module FD.
TESOM s used as b (one=picee trial tailure surtace) and NODE j
controlled avtomat ically during desivn in module FD.

!

»




6~4 SURCHARGE DATA. These data are the same as those given in Chap-
ter 5 for module FA. Sce paragraph 3-4-2 and Figure 3-3 for ‘
detailed descriptions. All surcharge data are optional,

SCFD LC PVS PVB DVB

SCFH LC PH1 ELPH1 PH2 ELPH2

SCFV LC PVl DV1 PVZ2 DV2 PV3 DV3 PV4 DV4 PV5 DV5
SCWH LC W1 ELWIT ELWIB W3 W4

SCWVY LC WT WWT DWT WH WWH DWH

WIND LC W
6-5 COST DATA. These data are the same as those given in Chapter 5

for module FA. Sce paragraph 3-5-2 and Figure 3-2 for detailed
descriptions of data items. All of these data are optional if the user
accepts a design optimization based on zero excavation and backtill costs
and a unit cost for all concrete (all items in data list CSTC). 1

CSTB UCBFFZ UCBFS1 UCBFSZ2 UCBFS7
CSTC UCWB UCWS UCWK f#
CSTE UCEXS3 UCEXS4 UCEXS5 UCEXWK

Users who want to optimize on only basce width can approximate this by
entering data list CSTC as follows:

¢sT¢ 1.0 0.0 0.0

b-b GHOMETRY DATA.  Sev paragraph 3-6-2 and Figures 3-4 and 3-» tor
detailed desceriptions.,

b-b-1  Required Geometry Data:
WLD ETS TWZ2 STR HEELW TSTB TMINB

ETS s required.  TW2, STR, HEELW, and ISIB torm a data set for locating
the stem on the base as described in paragraph 3-6-2a.  TMINB has a
detault value that will be used as 12 in. 1or walls up to 15,0 £t hivh
(BTS ~ BTERD) or 18 in. tor walls over 1h.0 tt high. Note that the de-
tault value mav change as BTED is varicd by the design searching in

module FD,

WLDB bWl BW2 BS1 BS2

WLDT BTEIl BTE1Z2 TOEHT TWl

b-4




BTE1l and BTE12 are required if BTEl is to vary. TOEHT defaults to
TMINB if entered as D or C. TWl defaults to zero if entered as D or
C. Data list CND is needed only if HSTPH is not set in list WLDS and it
the following default values are not acceptable (see paragraph 7-2-2b):

CND RATION FPCON ESTL IFEM

RATION defaults to ESTL/code EC based on CAMAC value. FPCON default
to 3000.0 psi. ESTL defaults to 29,000,000.0 psi. See also data list
CNWD in paragraph 7-2-2b.

6~6-2 Optional Ceometry Data.

WLDH HEELT2 (defaults to TMINB)
WLDK KFLAG BKTF DKEY1l DKEYZ
WLDS TMINS TSB HSTPH HSTPB HSBPB

TMINS defaults to TMIN. TSB defaults to 0.0 (vertical). HSTPH will be
estimated if not set (use zero if a single slope is wanted). HSTPB de-
faults to vertical. HSBPB will always be calculated.

6~6~-3 Typical Geometry Data for a Basic Floodwall:

default

100.00 '
vertical
vertical/ A4

trial BW » STR
l level

default
BTEL* j v toe

default

A BN
batter varied by program

same elevation both sides of stem

detault |
N\

DKEY % ,)
*  Controlled by -

program. f»———/'"’/
-

BW*

CNWD D D D 1 0O (needed to set IBSAME to 1)
WLD  100.0 C 0.333 € C D

WLDB  15.0 25.0 0.0 0.333

WLDK 0 D 0.0 10.0

WLDT  75.0 85.0 D C




b-6-4 Tvpical Geometry Data for a Basic Retaining Wall:

12.0 in.
100.00 i
[ 1
., - default
vertical Cov height
. t
trial BW + 5TR A
A variable batter
A
. D g 1
detault etoe gs T e ~-hee} Y default
BTEL* 0 N S T . v .
BW* level
C\Wbb D D D 1 O (needed to set IBSAME to 1) ;

WLD  100.0 C 0.333 C C D See note (1) ¥4
WLDG 15.0 25.0 0.0 0.0 .
wepr 0 € 0.0 0.0
WLDT 7¢.0 85.0 D ¢C

Wittt v ocontrolled by the decign procedure and with TW2 determined trom
v Comoratio STR, cither TSTB or HEELW need to be detfined it the valae
wit, LU both are ettt undetfined, the program will estimate Ts7B

di . thienr o ehtract out g corresponding vialue tor HEELW.
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CHAPTLR 731 MODULE WA-—(WORKIXG) STRESS ANALYSIS

-1 ACTION OF MODULE WA

T-1-1 Module WA perrorms a stress analvsis of a tully detined wali and

reports shear and flexural stresses at locations sclectod Lot
user apd/or at expected critical locations.  Stress analvsis procedores
conforn to appendix B, "Alternate Desigp Method,'" ot ACL Codoe sle-70.
e eguations used are described in Chapter 9 and Exbhibit £ or thie fro-
wram (riteria Specifications Document.

=1-20 Module WA is highlyv interactive when the RUN WA command i= enterod

from the kevboard and provides Tor no interaction when the REL Wl
command s in a data rile. This teature will be described later o tod
chapter.

-2 DALA

i-2-1 1’1'\‘(11‘_'&]’}1_&‘}{ '])_«'l Las

a. Module WA s normally run atbter module FA (or, less probal Doy

modate FD) oo Moaule FA, when run separately or as the insd
pact o module FDyocaleulates seepase and eartn prosaare:
that combine with the data tor modules FA and Fh oto vTors

proedotined portion of the data for module Wi,

bo  dhe predetined data can also be entercd indersondent Iy o 1
user without having run modules FA oor b, R R T ST
in Chaptev L1 of tnis manaal.

i-2=2 Additional Data. Two tvpes of additionad data are vecnbyed coor
module Wa--reintorcine stecl descriptions and conc: U0 an i - i-
Datameters and Jdatazs

A, Redintorcement Description,  Reintorcenent data are oo
tive procrvarn in arvavs ASTLR for the kev, astied (loeaiion
code) tor the toc=-ivde Tace of the sten, ASTESH ot Ton

Laver number) tor tie heel=-side Tace of e stor, A

Clocation code, faver numdber? Do thoe Doy Sace o Lhe o
slaby and ASTLGE (locat ton codey Taver mambor b Cor toe o
Pace ot Lae Dasc o slab. Pive: locat fon code toaltton o

amd lTaver nuembey Ceatbled L0, LNA, o LD are Jdorinea o
Skotohes tollowing s discuovion. ule oo teant le -
tions alony the walt need o derinedy tac oo vas ol 0
in the intermediate Tocations.  Sioniticant Tocations el

Liw oater end o cacn «<lab and any irteroodiate pocation

wherve bars are cuat ot (theoretical catovovs Dotail led T crae

tions tollow this surmmary,

COVR COVHS COVTS COVTB COVBB SPABL

STLB LOC LNA ASTLBT(LOC,LNA) LiB ASTLBB({LOC,LHB)

/=1
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R

STLK ASTLK (may be omitted if no key)

STLS LOC ASTLST(LOC) LN ASTLSH(LOC,LN)

(1) Bar cover (optional data list COVR) f{rom surface to
center of the bar laver closest to the surface (laver
number 1); units are inches:

Default Values

Data Hvdraulic Nonhvdraulic
Item Location (IHYD = 1) _(IHYD = 2)
COVHS Heel side of stem 3.5 in. 2.5 in.
COVTS Toe side of stem 3.5 2.5
COVTB Toe of base slab 3.5 2.5
COVBB Bottom of base, 4.5 3.5

key
SPABL Spacing between

lavers, normal to

face, center-to-

center bars (MAXBAR's diameter (in data
list STLD) + 1.0) IF data
list STLD has not been
entered, then the default
value for SPABL is 2.37 in.
for the diameter of a =11
bar + 1 in. clearance
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(2) Stem:

ST
. SABL
COVIS~Y [ CUVHS
ETS(LOC = 1) ]
z *
°© ASTLSH (LUC,1)
Ty Lc =2
7 % kK
ASTLSH (LOC,2) *
51 +1 (
N e . LS
- LoC = 3 ASTLSH (LUC, 3)
54 %
< ASTLST (LOC)
heel-side face
toe-side face
‘ Loc = "last™ - 1
LOC = "last" at last J 4%
full toot at - 4
or below top Q,
ol toe at stem -
L""""»... .

* Myst be detfined at all significant locations.

*%  Must be zero at LOC = [ it reinforcement in
this laver does nut extend to the end of the
member.

Y
Laver 1 has 0.66 in.7/ft at top of stem,
\

changing tv 1.32 in. " /ft 4 fr down.
Layer 2 begpins 2 ft down with 0.66 in.;'/fr..
No layer 3 used.
Example ASTLST:
U.bb in.':/tl tor entire height. Stem is 10 ¢ high.
Four data lines will be needed to describe this stem pattern:

*
STLS LG ASTLST(LOC) . LN ASTLSH(LOC,LN)

STLS 1 0.66 1 0.66 Note 1
STLS 1 U.66 2 0.0 Note 1
STLS 3 0.66 2 Q.66 Note 2

1 1.32 Note 3

STLS 3 0.66

NOTES: (1) All lavers to be used anywhere in
member must be defined (even it zero
at this puint) at end of member.

(2) LOC = 3 at 2 ft down.
(3) LOC = 3 at 4 ft down.

* LOC = "last” neced not be eotered.
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(3 Key:

COVBB
ASTLK

This list mav be omitted if DKEY = less than 0.02 1t long
or if data lists WLAK and WLDK werce not used.

Bl
Example for ASTLK = 1.32 in. /ft:

STLK 1.32

(4)  Toe and Heel: 1 3
(a) Sketch of toe: V

5

Jolavers maniruam
in top tdoe

CovIs o . | . axiL
f’l o g ~ “iv LA = 2 (laver )
LN

1

Vi tLOC, TRAY

N

= 3 tlaver B

I S, o Lo = 0 tlaver
[ St S Y 4 1&‘»'&‘1'5 :‘l-lv\AiI':‘“‘
’ T ) ‘ JR i botton tae
i

PASTEBE (Lo LNEY

l .
!
1'4:;J \\ .
’/ ﬁ ~ | NB Lot laver 3
.

COVER~

LOC = 1 at end-
“rirst”
location

in tov . " )
e Loc last” clement at
Loe = /’ or o just bevend
4 far e ol stem 1

bl steel derinition ruales in o data st
STLE LOC LHA ASTLLTOLOL L LNAY LB ASTLEE{LOC LN :

et e an those tar g stern with 1o = 1 at the

T A AR TN

/=4




i
(b) Sketch of heel:
LNA = 1 {layer 1)
’ 2 lavers maxirwn
stem /LNA = 2 (layer 2) in tup tace
1 - ASTLBT (LUC,LNA)
» j::la- ~‘\\~uw1u
-~ -+~ b
SPABL
. - oy L' ‘ 3 Javers tuasimum
o —-* WODRE ———*—-ﬂ in bottom tace
C fh ’ ji : SASTLEB (LOC, L3k
INB = 3 (laver }) LNA = 1 (layer 1) ) COVEE ,
S paces & '-o" T "
LNB = 2 (laver 2) n spaces at | LOC = "first” ¢lement -
Jt or bevond

end of heel

last element just inside

the stem or at the face LOC = "tirst” -1
of the stem . . )
Loc = ire -

first “

Rules are the same as for stem and toe, except that

|
the "first" c¢lement in the heel sketch has the same by
special rules as element LOC = 1 for the stem and 'j
toe. Element P in the heel sketch is the "last"” !
clement for heel reinforcement. All this means .

that the heel reinforcement is entered working in-
ward toward the stem from the end of the heel. The
"first" location code LOC is used as being at the
lowest numbered whole foot mark, measured from the
toe, at or just bevond the end of the heel. The
procedure for getting the LOC value for the "first”
location code at the end of the heel is:

1. Calculate BWw + 1.9999,

Y

2. Discard (truncate) the decimals.

For example,

LOC at First

L BW + 1.9999 Element for Heol 3
15.0 16.9999 16

15.0 17.4999 17

(¢)  bkxample of base slab reinforcement (too and hecl):




3.75 ft 1.5 ft | 5.5 [t
y I o b6 | 3/_ | —0.44 in."/f1t
| gt .bb in. /it
L N, _—
oo, o o ASTLRBT

/ ASTLBB

68533884643

1.56 in.2/f¢ both in layer 1 1.00 in N
Data List STLB contains LOC,LNA,ASTLBT(LOC,LNA), 1
LNB,ASTLBB(LOC,LNB) 3

STLB 1 1 0.66 1 1.56 :

TOE STLB 1 1 S 2 0.00 I o
REINF STLB 3 1 S 1 2.96

STLB 4 1 S 2 0.44 ¥4

HEEL STLB 12 1 0.66 1 1.00 .

REINF STLB 12 1 S 2 0.44 !

']

(5) Changing Stceel Description After a Module Has Been Run: ;

T |

(a) After module WA. Module WA fills in the intermedi- H

ate location values for the reinforcing steel arravs A

in data lists STLB and STLS, working from the data
entered by the user. It will therefore be neces-
sarv to change the intermediate locations, one at a
time, as well as the significant locations if the
description is to be changed. This can be a lengthy
process. A simpler procedure for changing the de-
scription in a particular laver is to first enter
the letter C for the steel area at location code

LOC = 1 in that laver. This will cancel all of the
values in that laver. Then, c¢nter the complete
(first location and significant locations) new de-
scription. For example, to cancel the old toe-

side steel in the stem and substitute a new descrip-
tion, do this:

List LOC  ASTLST(LOC) LN  ASTLSH(LOC,LN)
Cancel old STLS 1 C 1 S (no change) ;
Lnter new STLS 1 0. 44 1 S (no change) '
Enter new STLS B .66 1 S (no change)




(b) After module WD, The reinforcing steel description !
produced by this module is listed at the end of the
module's report file. The description mav be edited
by entering the appropriate data list(s) just as
any other data edited. Or, the procedure described
in paragraph can be used.

b. Concrete Analysis/Design Parameters. Data lists CND and CNWD
are used in both module WA and module WD. Data list STLD is
used only in module WD. All of these lists are optional.
Default values are based on whether the first load case (No. 1
unless data list CASE is used to designate another number as
the "first") is hydraulic or noahydraulic.

CND RATION FPCON ESTL IFEM

CNWD RATIOF FYSTL FSTLMX IBSAME IFDR
STLD MAXBAR SPAMIN

Data Variable o - o o *7
List Name Units Default Values Definition :L
STLD MAXBAR  ASTM 11 Maximum bar size a
size allowed by user
number (3-11, 14, or 18
only)
SPAMIN in. MAXBAR's diameter x 2 or Minimum allowable
MAXBAR's diameter + 2.25, clear spacing be-
whichever is larger tween bars in same

row., Used with
MAXBAR to determine
maximum steel al-
lowed in one laver,
square inches per

foot '
_Hvdraulic Nonhvdraulic
CND RATION ratio (1) (1) N = ES/EC {
FPCON psi 3,000.0 3,000.0 Concrete ultimate ‘
strength
ESTL psi 29,000,000.0 29,000,000.0 Reinforcing modulus
E
g

(Continued)
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b. Concrete Analysis/Desiun Parameters (Continued).

Data Variable B Default Values
List Name Units  Hydraulic Nonhydrauiic ~_ Definition

CND IFEM 0 or 1% 1 1 1 to implement the
alternate special
loadings of para-
graph S-21 on page
S-23 of EM
1110-2-25¢C1

0 to use loads as |
described in load '
caseX

CNWD RATIOF  ratio 0. 35%% 0.45%%  Allowable fo/f¢ ,
EM 1110-1-2101 &

FYSTL psi 40,000.0* 40,000, 0% Reinforcing yield
strength

FSTLMX psi 20,000.0 (2) Allowable maximum

f
s

IBSAME 0 or 1 (3) (3) 1 to force the top
of heel at stem to
the same elevation .
as the top of tce s
at the stem

0 to allow them to
vary independentlv

IFDR Oerl 1 1 1 to conform to

ACI 318-77, Appuea-
dix B, paragrapi !
B.2.3 (in module WA,
report dead and live
stresses separately

if of opposite sign;
in module WD, usec 80

[

(Continued)

* See paragraph 7-4-1d for more information on IFEM = 1. 1 is Corps
of Engineers default; others mav prefer 0.

*%k  Set for hydraulic/nonhvdraulic status ot the "first’” load casce.  The
"first" load case is number 1 unless data list CASE has been uscs Lo
designate another number as "first."”

t+  20,000.9 is the Corps of Engincers' limit for hvdraulic structures;
nonhydraulic structures may use the default of 50 percent of ¢YSTL.
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b. Concrete Analysis/Desipn Parameters (Concluded).

_ Default Values

lilﬁ};” Variable } s
List ~ Name Units Hydraulic  Nonhydraulic  Definition

CNWD  TFDR percent ot dead
load moment it in
opposition to live
load moment)

0 to use total
D+L stress

NOTES: (1) E. is calculated from the expression in ACL 318-77 code
paragraph 8-5-1:

E, = (GAMAC - 5,001 33.0 VFPCON

(CAMAC is ithe weipht with reinforcing steel, so 5 pef is
deducted to get to unreinforced concrete.)

(2) FSTLMX is taken at one half of FYSTL for nonhvdraulic
structures.

(3) IBSAME generally defaults to zero but will be used as once
tor analvsis of a level base of constant thickness.

7-3 USER CONTROL OF MODULE WA

7-3-1 Data Check. The data check procedures at the beginning of

module WA perform a variety of checks to make sure that cnough
data items have been defined to enable the program to:

a. Locate all of the corners of the concrete outline.

b. Describe the outlines of the various pressure diagrams
(scepage, passive pressure, vertical earth and surcharge
pressures, etc.).

¢. Know which option to use in the analvsis proceduare.

The questions and printout statements possible during the data check are
numerous and varied. Carce has been taken to make them self-cexplaniatory
and to allow interactive recoverv where feasible. Where it is not toea-
sible, the module aborts with a message telling the user what to do in
the executive phase before trving arpain to run the module.

7-3-2 Interactive Analvsis Control. There are five basic divisions to
the analvsis.  Uscer responses are underlined in the examples to

tollow. See paragraph 7-3-) tor sign conventions,




a.

(L

Preliminarv. Three questions control the analysis:

Since locations on the wall are described in terms of
X and Y coordinates, the user is offered a table of
coordinates for the particular wall unless the IR6
command has been used:

ENTER 1 TO SEE A TABLE OF X AND Y CORNER COORDINATES
OR C TO CONTINUE WITHOUT SEEING THE TABLE

?C

#

The table is not shown here. It will automatically be
placed in the report file. This is the table also avail-

able with the LOOK XY command.

Location of answers (this is the restart point for option

R in the analysis type question). This is omitted if
the IR6 command has been used:

# BEGIN STRESS ANALYSIS

#

ENTER T TO GET THE ANALYSIS RESULTS AT YOUR TERMINAL
OR R TC PUT THEM IN THE REPORT FILE
OR B TO PUT THEM BOTH PLACES

?B

(3

How complete an analvsis is desired:

ENTER THE LOAD CASE NUMBER YOU WANT ANALYZED
OR A ZERQ FOR ALL LOAD CASES IN DATA LIST "CASE"
OR * TO ABORT THE MODULE

70

#

The preliminary division ends with the milestone message

# BEGIN STEM STRESS ANALYSIS

#

b.

Stem Stress Analvsis. This begins with the question:

SELECT TYPES C, S, OR F ANALYSIS FOR STEM (OR ?, N, R, OR *):

?




which will vield the following if answered with a question
mark:

&
ANALYSIS TYPE SELECTION:

ENTER C FOR ANALYSIS AT CRITICAL SECTIONS
OR S FOR ANALYSIS AT SELECTED LOCATIONS
OR F FOR ANALYSIS AT 1-FOOT INTERVALS
OR ? TO SEE A LIST OF CRITICAL SECTIONS
OR N TO GO ON TO THE TOE
OR R TO RESTART MODULE WA TQ TAKE ANOTHER LOOK AT SOMETHING
OR * TO ABORT THE MODULE
SHEAR  MOMENT CRITICAL SECTION LOCATIONS
X X BETWEEN TOP & BOTTOM PANELS ON HEEL-SIDE FACE (POINT 15)
X AT THE BASE
X ALTERNATE LOCATIONS:
IF THERE IS A TOE, THEN A DISTANCE D ABOVE THE BASE
IF NO TOE, THEN AT THE TOP OF THE BASE
X IMMEDIATELY BELOW CONCENTRATED FORCES PH1 AND PH2

SELECT TYPE C, S, OR F ANALYSIS FOR STEM (OR ?, N, R, OR *):
?

For this sample, a tvpe "C" analvsis was selected. A type
"S" analysis is demonstrated for the toe.

?C !
SHEAR AT A DISTANCE D ABOVE THE (POINT 2) BASE-- k
--- SHEAR ANALYSIS AT ELEVATION 86.25 (+ V FROM TOP PUSHED TOWARD TOE) ---

LOAD i N (COMP +) M UNIT SHEAR  ALLOWABLE  ACI318-77
CASE LB/SLICE _LB/SLICE  LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION
1 3407.6 3551.2 12848. 13.318 60.708 B.7.4.5
2 3447.9 3551.2 12865. 13.475 60.708 B.7.4.5

MOMENT AT THE BASE (POINT 2)--
LEXURE ANALYSIS AT ELEVATION 84.50 (+ M = TENSION AT HEEL) |

LOAD N {COMP=+) M FC FS

CASE LB/SLICE LB-FT/SLICE PSI PSI
1 4069. 19184. 446. 9249,
2 4069. 19416. 451. 9386.

STEM ANALYSIS COMPLETE TO BASE




FEacn analysis ends with the question:

SELECT TYPE C, S, OR F ANALYSIS FOR STEM (OR ?, N, R, OR *):
2N

that is answered with an "N" here to o on to the toc.

c. Toe Stress Analysis:

BEGIN TOE STRESS ANALYSIS

I S N

SELECT TYPE C, S, OR F ANALYSIS FOR TOE (OR ?, N, R, OR *):
?S

BEGIN ANALYSIS AT SELECTED SECTIONS
END OF TOE IS AT X = -5.850, STEM FACE AT -0.250
POINT BETWEEN TOP SLOPE PANELS IS AT -0.250

ENTER THE X-COORDINATE (DIST FROM BASLC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION

(OMIT SIGN OF X)

23.0

HERE AND MOMENT AT X = -3.000

-~ SHEAR ANALYSIS AT X = -3.000 (2.850 FROM END OF TOE) (+ V = END DOWN)---

LOAD v N (COMP +) M UNIT SHEAR  ALLOWABLE ACI318-77
CASE  LB/SLICE LB/SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION
1 -2191.0 929. 40 -2395.6 11.412 60.405 B.7.4.5

ALTERNATE LOAD CASE 1 ANALYSIS FOR VERT. LOADS ONLY:
1 -1866.6 0. -2442.0 9.7221 61.543 B.7.4.4 B
2 -2404.6 639.15 -2735.8 12.524 60. 356 B.7.4.5
ALTERNATE LOAD CASE 2 ANALYSIS FOR VERT. LOADS ONLY:

2 -2080.1 0. -2767.8 10.834 61.543 B.7.4.4 B
FLEXURE ANALYSIS AT X = -3.000 (2.850 FROM END OF TOE) (+ M = TENSION IN TOP)
LOAD N (COMP=+) M FC FS
CASE LB/SLICE LB-FT/SLICE PSI PSI
1D 0. 1675. 55. 1375, Data item IFDR=1 will cause
1L 929. -4071. 152. 2858. dead and live stresses to

be considered separatelvy
ALTERNATE LOAD CASE 1 ANALYSIS FOR VERT. LOADS ONLY:
1D 0. 1675. 55. 1375. If

M and M have
OL <L ¢

(Continucd)




LOAD N (COMP=+) M FC FS
CASE  LB/SLICE  LB-FT/SLICE PSI PS1
1L g. -4117. 136.  3380. different signs in moment
2D 0. 1675. 55. 1375. analvsis
2 L 639. -4411. 158. 3289.
ALTERNATE LOAD CASE 2 ANALYSIS FOR VERT. LOADS ONLY:
2D 0. 1675. 55. 1375, Alternate analvsis in BEM
2 L 0. -4443, 146. 3648. 1110-2-2501 paragraph S-21

ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION
OMIT SIGN OF X)
2D
SELECT TYPE C, S, OR F ANALYSIS FOR TOE (OR ?, N, R, OR *):
5

Jd. Key Stress Analvsis. In this example, the preliminarv divi-
sion question about where to put the analvsis results is
"R" to put the output onlv in the report

answered with a
tile:

BEGIN KEY STRESS ANALYSIS

LI O

SELECT TYPE C, S, OR F ANALYSIS FOR KEY (OR 2, N, R, OR *):
?F
KEY ANALYSIS COMPLETE TO SLAB

SELECT TYPE C, S, OR F ANALYSIS FOR KEY (OR ?, N, R, OR *):
?N

¢. Heel Stress Analvsis. This example demonstrates a tvpe "s”
analvsis with the output to the report file:

BEGIN HEEL STRESS ANALYSIS

RIS I )

SELECT TYPE C, S, OR F ANALYSIS FOR HEEL (OR ?, N, R, OR *}:
7S

BEGIN ANALYSIS AT SELECTED SECTIONS
END OF HEEL IS AT X = 10.450, STEM FACE AT 1.750

ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION
75

=13

e




ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D 70O RETURN TO THE ANALYSIS TYPE SELECTION

20

SELECT TYPE C, 5, OR F ANALYSIS FOR HEEL (OR ?, N, R, OR *):
7N

3 et i i B Vi

7-3-3 Critical Sections for Analvsis:

a. Stem:
SHEAR  MOMENT CRITICAL SECTION LOCATIONS
X X BETWEEN TOP & BOTTOM PANELS ON HEEL-SIDE FACE (POINT 13)
X AT THE BASE
X ALTERNATE LOCATIONS:

IF THERE IS A TOE, THEN A DISTANCE D ABOVE THE BASE
IF NO TOE, THEN AT THE TOP OF THE BASE

4
3 X IMMEDIATELY BELOW CONCENTRATED FORCES PH1 AND PH2
‘ b. Toe:
SHEAR MOMENT CRITICAL SECTION LOCATIONS r\
X X BETWEEN PANELS 1 (BY STEM) AND 2 (QUTER) '
X AT A DISTANCE D FROM THE STEM
i X AT THE STEM (POINT 2)
X IMMEDIATELY TOWARD STEM FROM FORCE PVB
c. Keyv (if over 0.0l ft long):
SHEAR MOMENT CRITICAL SECTION LOCATIONS
X AT TOP OF KEY (POINT 9)
X ALTERNATE LOCATIONS:
IF KEY AT END OF HEEL, AT TOP OF KEY (PT. 6)
IF KEY UNDER STEM, DISTANCE D BELOW BASE
d. Heel:
SHEAR MOMENT CRITICAL SECTION LOCATIONS
X X AT THE STEM (POINT 12)
X X AT KEY FACE TOWARD THE STEM (POINT 6)

(IF KEY UNDER HEEL AND OVER 0.1 LONG)

7-3-4 Noninteractive Data File Analysis Control:

a. When running from a data file, there is no interaction, |
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AL questions are assumed Lo be answered in the most peneral

or complete wav,

b. Analvsis types pertformed will include tvpes O (eritical seo-
tion) and F (l-tt intervals).

c.ooALL output is to the report tile,

7-3~> Jutput Sign Convention:

a.  Axial force. Compression is positive,

b, Positive Shear:

¢. Positive Moment:

tension surface is
identified with
a dotted line

7-4 INTERPRETATION OF OUTPUT

7-4-1 Analvsis Results to Time-Sharing Terminal and/or the Report File:

a. The first line describes the location in terms of elevation
for stem or toe and X coordinate for toe or heel.  See para-
graph 7-3-5 for sign conventions.

b. Allowable shear Stress. The ACI code paragraph basis tor the
allowable unit shear stress is given in the column immediatelv
after the allowable stress:

N
B.7.4.3 Moment + Axial Tension: = 1. 004 1 !
oment Axial Tension V. 1.1{1 + 0O L)()qf\ \, L .

£




d.

. = AT vd .
B.7.4.4 Moment Onlv: VC = 1C + l}()()pw(M (A)
but A cannot exceed 1.0 (B)
v = 1.94f"' )
c c

B.7.4.5 Moment at Axial Compression:

v =1.111+ ().(J()O()é~ '
C 1\’

Dead and live load stresses are reported separately when
IFDR = 1 and the effect of adding dead load is to reduce the
effect of live load. For shear stress analvsis, this can
also attect the allowable stress because of the effects of
moment and axial force.

Alternate load cases are provided when IFEM = 1, as described
in paragraph S-21 of EM 1110-2-2501:
(1) Stem. Total load case onlyv.
(2) Tloe:
(a) Total load case.
(b) Vertical forces only (to vield more tension in the
bottem face reinforcement).,
( 3) L\'C\':
(a) Total load case.
(b) Vertical forces plus horizontal resisting forces
onlv., Driving forces (from bevond heel) are omitted.

This is to yvield more tension in the toe-side face
reinforcement.

(4) Heel (applicable only if there is a key at the end of
the heel):

(a) Total load case.

(b) Tanore passive pressure to get more tension in the
top face at the stem.  This is an approximation of
the requirements in paragraph S-2la(l) of EM
1110-2-2501. To get the tull implementation, a
special load case must be prepared, using NPPD = 5
in data list SOLP, where overturning analvsis is

based on a horizontal resisting torce that is based




on friction instead ol passive pressure.  The
following procedure is one wav to do this:

1. Run module FA or FD in the usual wav,

2. Run module WA with:
a. Reinforcement data in the usual wav and
b. IFEM = 1 in data list CND.

3. Change IFEM to zero in list CND and NPPD to 5
in list SOLP.

Run module FA.  Lach load case will be analvied
with the horizontal resisting force acting on
the end of the toe and not as pressurce on the

P

I(L')' .

O. Run module WA, Each load case will boe analvasdd
for the special loading onlv, but will not b
Taboeled as being an alternate loading.
(¢)  lgnore all horizontal torces and pressures Lo st
maximum tension in bottom at stem.
(d)  lunore driving forces and pressures to goet maxis
tension in bottom at the kev (if DKEY is at ledast
0.02 ft long).

(v)  Note that paragraph S-2la(3) ot EM 11lu~-2-_:01
implics that the top of the heel at the wev st
not have less reinforcement than is determined for
the toe-side face of the kewv.

eo The combination of IFDR = 1 and 1VEM can lead to an outpat
-2¢ tor the too. In thia v
cach load case takes 5 lines to print: total load case dead
load, total loaa case live load, the heading ror the alter -
nate loading, alternate load case dead load, and alternate
load case live load. 1 the case of the heel, one load casc
could take 11 Tines (total load case plus three alternates),

as shown in paragraph 7-3 v Loy,

7-4-2 Analyvsis Results to the Report File Ondv.  This is Tor the same
Toads as the examples just shown for the stem at a distance  d
1

above the base:

a.  Initial explanation at the beginning of the stross analvsis
report:

= BLGIN STRESS ANALYSIS

EXPLANATION OF “QUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES™ (FT,LB/SLICL)

TAD, TAV, TAW, TAE, TAH, TAF, & CPPA ARE AXIAL FORCES
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TVD, TVV, TVW, TVE, TVH, TVF, WATERV, EWTV, & CPPV ARE SHEARS
TMD, TMV, TMW, TME, TMH, TMF, WATERM, EWTM, & CPPM ARE MOMENTS

TAD, TvD, & TMD ARE DUE TO THE FULL WEIGHT OF CONCRETE

TAV, Tvv, & TMV ARE DUE TO VERTICAL SURCHARGES

TAW, TVW, & TMW ARE DUE TO WIND

TAE, TVE, & TME ARE DUE TO EARTHQUAKE EFFECTS

TAH, TVH, & TMH ARE DUE TO HORIZONTAL EARTH + SURCHARGES

TAF, TVF, & TMF ARE DUE TO HORIZONTAL SEEPAGE + UPLIFT

WATERV & WATERM ARE DUE TO THE WEIGHT OF WATER OVER BASE

EWTV & EWTM ARE DUE TO THE WEIGHT OF EARTH OVER BASE EXCLUDING PORE WATER

CPPA, CPPV, & CPPM ARE TOTAL PASSIVE PRESSURE, IF NON-ZERO
(IF CPPA, ETC., ARE ZERO THEN THE PASSIVE PRESSURE
EFFECTS ARE INCLUDED WITH THE LOADS CAUSING THEM.)

b. Stem stress analvsis at critical sections for shear at a
distance d above the base. Tables with a '">" mark in
column 1 of their first lines are printed onlv if the TRCE 3

command hias been used:

BEGIN STEM STRESS ANALYSIS

B e

SHEAR AT A DISTANCE d ABOVE THE (POINT 2) BASE--

~QUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES--
--- LOAD CASE 1 ---

TAD(LC), TVD(LC), TMD(LC) = 3551.159 0. 0.
TAV(LC), TVV(LL) TMV(LC) = 0. 0. 0.
TAW(LC), TVW(LC), TMW(LC) = 0. 0 0.
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) = 0. -129.0833 -53.78472
TAF(LC), TVF(LC), TMF(LC) = 0. 3536.647 12901.65
WATERV(LC), WATERM(LC) = 0. 0.
EWTV(LC), EWTM(LC) = 0 0.
CPPA(LC), CPPV(LC), CPPM(LC) = 0. 0 0.

--- LOAD CASE 2 ---

TAD(LC), TVD(LC) TMD(LC) = 3551.159 0. 0.
TAV(LC), TVV(LC), TMV(LC) = 0. 0. 0.
TAW(LC), TVW(LC), TMW(LC) = 0. 0 0.
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) = 0. -88.77145 -36.98810
TAF(LC), TVF(LC), TMF(LC) = 0. 3536.647 12901.65
WATERV(LC), WATERM(LC) = a. 0.
EWTV(LC), EWTM(LC) = 0. Q.
CPPA(LC), CPPV(LC), CPPM(LC) = 0. 0. 0




----------------- SECTION PROPERTIES AT ELEVATION  86.725 --=-momnn-mu-
MOM.  COMP. FACE  OVERALL  FEFFECTIVE REINFORCING  TENSION
SIGN  WIDTH, IN. DEPTH IN.  DEPTH, IN. AREA, SQ IN. FACE  k J

+ 12.00 23.32 21.32 1.00 HEEL

- 12.00 23.32 21.32 1.00 TOE
--- SHEAR ANALYSIS AT ELEVATION 86.25 (+ V FROM TOP PUSHED TOWARD TOE)---
LOAD i N (COMP +) M UNIT SHEAR  ALLOWABLE  ACI318-77
CASE LB/SLICE  LB/SLICE  LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION
1 3407.6 35561.2 12848. 13.318 60.708 B.7.4.5
2 3447.9 3551.2 12865. 13.475 60.708 B.7.4.5

¢. Stem stress analvsis at critical section tor flexure at the

base of the stem:

MOMENT AT THE BASE (POINT 2)--

~OUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES--
--- LOAD CASE 1 ---

TAD(LC), TVD(LC), TMD(LC) = 4068.750 0. 0.
TAV(LC), TVV(LC), TMV(LC) = 0. Q. 0
TAW(LC), TVW(LC), TMW(LC) = 0. 0. 0
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) = 0. -743.5200 -743.5200
TAF(LC), TVF(LC), TMF(LC) = 0. 4474.758 19927. 50
WATERV(LC), WATERM(LC) = 0. 0.
EWTV(LC), EWTM(LC) = 0. 0.
CPPA(LC), CPPV(LC), CPPM(LC) = 0. 0. 0

~QUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES--

--- LOAD CASE 2 ---

TAD(LC), TVD(LC), TMD(LC) = 4068.750 0. 0.
TAV(LC), TVV(LC), TMV(LC) = 0. 0. 0.
TAW(LC), TVW(LC), TMW(LC) = 0. 0. 0.
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) = 0. -511.3235 -511.3235
TAF(LC), TVF(LC), TMF(LC) = 0. 4474.758 19927. 50
WATERV(LC), WATERM(LC) = 0. 0.
EWTV(LC), EWTM(LC) = 0. 0.
CPPA(LC), CPPV(LC), CPPM(LC) =  O. 0 0

----------------- SECTION PROPERTIES AT ELEVATION  84.50 =--=ceecmoan--
MOM. COMP. FACE  OVERALL EFFECTIVE  REINFORCING  TENSION

SIGN WIDTH, IN. DEPTH IN. DEPTH, IN. AREA, SQ IN. FACE  k  j
+ 12.00 24.00 22.00 1.00 HEEL  0.226 0.925
- 12.00 24.00 22.00 1.00 TOE 0.226 0.925
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FLEXURE ANALYSIS AT ELEVATION  84.50 (+ M = TENSION AT HEEL)

LOAD N (COMP=+) M FC FS
CASE LB/SLICE LB-FT/SLICE PSI PSI
1 4069. 19184. 446, 9249,
2 4069. 19416. 451. §386.
d.  Tvpical report file information from data check., Tables with

a "-" in the tirst column of first line are printed with the

TRCE 3 command:

(1) NAME data list, time, and date:

STRESS ANALYSIS OF EXHIBIT Q PRESSURES
18:23: 7 on 7/6/79

(2) Geometry data review:

BEGIN MODULE WA

ot oh

DEFAULT VALUE OF  O. USED FOR BASER

STR CALCULATED TG BE 0.34356

YOUR YOUR HEELT1 VALUE OF 18.00 INCHES SET THE 7OP

OF THE HEEL AT THE STEM (  84.5000) SO CLOSE TO THE TOP

OF THE TOE AT THE STEM THAT BOTH WERE SET TO THE SAME VALUE
0F 84.5000 FEET.

DEFAULT VALUE OF  0.1935483 USED FOR HSBPB

SLOPE OF TOP OF HEEL SLAB = 100.00 H : 1 VY (100.0:1 = LEVEL)

COORDINATES OF CORNERS QF WALL CROSS-SECTION

X-COORDINATES ARE + TOWARD HEEL FROM BASIC WORKING POINT (BWP)
Y-COORDINATES ARE ELEVATIONS

PT. X Y DESCRIPTION OF POINT
1 0. 100.0000 BASIC WORKING PGINT = TOE-SIDE OF STEM TOP
2 -0.2500 84.5000 BOTTOM OF TOE-SIDE FACE OF STEM (AT TS1)

3 -0.2500 84.5000 BETWEEN TS1 AND TW2, ON TOP FACL OF 1CE
4 -5.8500 84.5000 TOP OF TOEHT = AT CUTER END OF TWZ

5 -5.8500 83.0000 TOE END OF BASE = AT BTt1

6 8.2500 83.0000 TOP OF TOE-SIDE FACE OF KEY

7 8.9500 77.3000 BOTTOM OF TOE-SIDE FACE OF KEY

(Coniinued)
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PT. X Y DESCRIPTION OF POINT

8 10.4500 77.3000 BOTTOM OF HEEL-SIDE FACE OF KEY
9 10.4500 83.0000 TOP OF HEEL-SIDE FACE OF KEY
10 10.4500 83.0000 HEEL END OF BASE

11 10. 4500 84.5000 TOP OF HEELT2 = TOP OF QUTER END OF HEEL
12 1.7500 84.5000 BOTTOM OF HEEL-SIDE FACE OF STEM

13 1.5000 160. 0002 BOTTOM OF HEEL-SIDE TOP PANEL OF STEM

14 1.5000 10C. GUAU TOP OF HEEL-SIDE FACE OF STEM

15 9.7000 77.3000 BOTTOM OF CUTOFF WALL UNDER KEY

WITH BASL RADIUS ("BASER", 0.0 FOR RECTANGULAR) = 0. FEET,

TOL END OF BASE UNIT WIDTH =  1.0000 FT. AND

HEEL END OF BASE UNIT WIDTH = 1.0000 FT.
(BASIC WORKING POINT 1S 1.0 FT. WIDE).

LOWEST CONCRETE = 77.30 FT., AT BOTTOM OF KEY
COMPARED WITH THE PREVIOUS LOW OF-0.12340000E 31 FT.

> Y-COORDINATES OF BASE SLAB SURFACE POINTS OPPOSITE CORNERS

BELOW 3 BELOW 2 ABOVE 6 BELOW 12
83.0000 83.0000 84.5000 83.0000

(3) Reintorcing steel data, with intermediate values in-
serted by program:

~ TABLE OF STEEL VALUES IN STEM, SQ. IN./FT.

M ELEV. ASTLST(M)  ASTLSH(M,1)  ASTLSH(M,2)  ASTLSH(M,3)
1 100.00 1.000 1.000 Kk kKK *kkkk :
2 99.00 1.000 1. 000 TRHE KK Hk A kKK ;
3 98.00 1.000 1.000 Fh KRR *h KKk ;
4 97.00 1.000 1.000 *rkEIK Fhkdkok |
5 96.00 1.000 1. 000 AR RE i
6 95.00 kR
7 T 1
(4)  Pressure transterred in from module FA (repeated for -
cach load case):
---------- PRESSURE DATA VERIFICATION FOR LOAD CASE 1 =--e-mmemmcmmmea-e i‘
FH TOP CALCULATED TO BE 97.000 y
FOR LOAD CASE 1 w

. FHTOP IS 97.000 |

- TABLE OF HORIZONTAL NET HYDRO PRESSURES FOR LC = 1 '




I ELEV. FR{LC,1) EFH(LC,1)
1 97.00 0. hkdokkk
2 96.00 62.50 *hk Kk
3 95.00 125.0 kb it bl
4 94.00 187.5 *hkhAK
5 93 00 J gk Kk Kk
6
> TABLE OF VERTICAL UPLIFT PRESSURES FOR LC = 1
I DIST. X~-COORD. FV(LC,I)
1 0. -5.850 -357.5
2 1.00 -4.850 -374.5
3 2.00 -3.850 -391.4
4 3.00 -2.850 -408.4
5 4.00 -1.850 -425.3 :
6 5.00 -442.3 :
7 1
> TABLE OF VERTICAL EARTH WEIGHT + SURCHARGE PRESSURES FOR LC = 1
I DIST. %~COORD. V(LC,T) ]
OVER TOE: !
1 0. -5.850 187.5 »
2 1.00 -4.850 187.5
3 2.00 -3.850 187.5 »
4 3.00 -2.850 187.5 b
5 4.00 -1.850 187.5
6 5.00 -0.8500 187.5
7 6.00 0.1500 187.5
OVER HEEL
8 6.00 0. 1500 125.0
9 7.00 1.150 125.0 1
10 8.00 2.150 125.0 s
11 9.00 3.150 125.0
12 10.00 4.150 125.0
13 11.00 5.150 125.0
14 12.00 6.150 125.0
15 13.00 7.150 125.0 .
16 14.00 8.150 125.0 ,
17 15.00 9,150 125.0
18 16.00 10.15 125.0
19 17.00 11.15 125.0
> TABLE OF VERTICAL EARTH + SURCHARGE EARTHQUAKE PRESSURES FOR LC = 1
I DIST.  X-COORD. EV(LC,I)
OVER TOE :
OVER HEEL:

> YTTOP IS




> NPPD IS 1 trapezoidal shape for floodwell
> KRACK IS 2 no krack

---------- PRESSURE DATA VERIFICATION FOR LOAD CASE 2 ----cv-eoenen-




CHAPTER 8: MODULE WD--(WORKING) STRESS DESICN

8-1  ACTLON OF MODULE WD

8-1-1 Module WD selects data values for stab thickness and surface

slopes, beginning with the output of module FD.  The design pro-
cess vields minimum total conerete volume for the given value of base
width, toe embedment, base slope, toe width, and kev length., Certain
other geometry data items mav be set bv the user. The design procedure
follows Appendix B, "Alternate Design Method," of ACI Code 318-77.  The
equations used are described in Chapter 9 and Exhibit ¢ of the Program
Criteria Specitfications Document and summarized in paragraph 7-4-1 of
this user's guide.

8-1-2 The design procedure starts with two baselines. One baseline is
the battered (TSB) toe-side face of the stem, extended down atong

the batter to the bottom of the base slab.  The other baseline is the

bottom of the base slab. The design procedure is described below,

Retfer to Figure 3-5 for the locations of coordinate points:

a.  Toe., Point 2 is moved upward from the base slab bottom,
along the battered toe-side base line, until strength and
geometric criteria are satisfied. Points 3 and 4 are moved *
upward vertically from the base bottom until strength and
geometric criteria are satisfied. Geometric criteria include
the two items that the absolute minimum thickness is TMINB
and that TSI and TS2 mav not be negative (or zoro).

b. sStem. Points 12, 13, and 14 are moved horizontally toward
the heel side of the wall until strength and geometric
criteria are satisfied. Ceometric criteria include the two
items that the absolute minimum thickness is TMINS and that
HSTPB and HSBPB mav not be negative (zero is acceptable).
Point 12 1Is temporarily located at the elevation of point 2
and HSBPB is considered extended downward to the bottom of
the base slab., Point 12 is then moved temporarily down to
the slab bottom along batter HSBPB.

¢. Kev. The two variable BRKTF and WKEY are adjusted until WKEY
is at least as large as TMINB or the user's input value,
whichever is larger, and BKTF is such that the top of the ke
is strong enough and an least as thick as WKEY.

d. Heel. Point 11 is moved upward vertically and point 12 i-
moved upward along batter HSBPB until the strength and poe-
metric criteria are satisfied. Geometric criteria include
the two items that the absolute minmum thickness is IMINB
and that point 11 may not be above point 12

S-1-3 Module WD i interactive onlv during the data checking division
of the module,  Major error messages (fatal conditions) are
printed at the time-sharing terminal and in the report file.  Minor




warning messages are printed only in the report file. There is no inter-
action if the module is started by a RUN WD command in a data file.

8-1-4

iy |

Alternate load cases are provided when TFEM = 1 in list CND, as
described in paragraph 7-4-1d.

DATA

Predefined Data:

a. Module WD is normally run after module FD (or, less probably,
module FA). A module FD run finishes with a run of module FA
to get seepage and earth pressures that combine with the data
for module FA or FD to form the predefined portion of the data
for module WD.

b. The predefined data can also be entered independentlyv by the
user without having run module FA or FD. This is explained
in Chapter 11 of this manual.

Additional Data. Module WD needs additional data for concrete
design parameters:

CND RATION FPCON ESTL IFEM

CNWD
COVR
OVRS
STLD
WGHT

RATIOF FYSTL FSTLMX IBSAME IFDR
COVHS COVTS COVTB COVBB SPABL
LC AOSF(LC)

MAXBAR  SPAMIN

GAMAC  GAMAW

All of these lists are optional.

8-2-3

Data
List

CND

Concrete Data Item Definitions. Data item definitions are repeated

here for convenience:

Variable Default Vuiig;

_Name  Units  Hydraulic _ Nonhydraulic _  Definition
RAT1ON ratio (1) n N = E /F.(
' e
FPCON psi 3,000.0 3,000.0 Concrete ultimate
strength '
-
ESTL psi 29,000,000.0 29,000,000.0 Reinforcing modulus
hs
IFEM 0 or 1 1 1 I to implement the

alternate special
loadings

(Continued)




8-2-3 Concrete Data ltem Definitions (Continued):

Data Variable Default Value
List _ Name  Units Hydraulic Nonhyvdraulic Definition

CND IFEM of paragraph $-21 on
page S-23 of
EM 1110-2-2501

0 to use loads as
described in the
load case®

CNWD RATIOF ratio 0.35%=% 0.45%% Allowable fc/fL s
EM 1110-1-1201

FYSTL psi 40000. 0% 40000.0* Reinforcing steel
yield strength

FSTLMX psi 20000.0 (2) Allowable maximum
f

5

IBSAME 0 or 1l (3) (3) 1 to force the top
of heel at stem to
the same elevation "
as the top of toe at
the stem, if strong
enough

0 to allow the tops
of toe and heel to
vary independently

IFDR 0 or 1 1 1 1 to conform to
ACI 318-77, Appen-—
dix B, paragraph
B.2.3 (use 80 per-
cent of dead load
and its reactions if
thev vppose the
stresses of live
load)

(Continued)

* See paragraph 7-4-1d.

*% Set for hydraulic (IHYD = 1)/nonhvdraul.c (LHYD = 2) status for the
first load case number in data list CASE. (Load case No. 1 if list
CASE is not used).

20,000.0 is the Corps of bEngineer ' limit for hvdraulic structures; 2
nonhydraulic structures mav use the default of 50 percent of FYSTL.
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8-7-3

ihjta
List

CNWD

COVR

OVRS

STLD

Concrete Data ltem

Definitions (Continued):

Variable

Def: 1111‘; Val ue

Name ~Units Hvdraulic Nonhvdraul ic _ Definition
[FDR 0 to use the actual
b+ 1
Reintorcing har
placement clearances,
medasured to o center
o bars
COVHS in. 3.5 2.5 Cover at heel-side
face of stem
COVTS in. 3.5 2.5 cover at toe-side
face of stem
COVTB in. 3.5 2.5 Cover at top face of
base slab
COVBB in. 4.5 3.5 Cover at bottom of
base slab
SPABL in. 1.0 1.0 Spacving between
lavers, measured nor-
mal to face of mem-
ber, from center to
center of bars
I.C 0, 1-10 1 1 Load case number
(sec paragraph 2-6-6)
AOSF factor 1.0 1.0 Allowable overstress

factor, multiply Hv
code allowable
stresses tooget
usable allowahle
stresses (1.0 = no
effect)

The data in tiis
list are used to
establish the maxi-
mum amount (in.s 1)
of reinforcinge stecd
to be placed in e
one row. Cheocks are
miade to see tnat
standard =sioe bare
are used at oa
spacing allowed by
ACT Code 318=77

(Cont inued)
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e = x4

8-2-3 Concrete Data ltem Definitions (Concluded):

ﬁ Data Variable ~ " pefault value
List  Name  lUnits = Hyvdraulic = Nonhydraulic =~ Definition
STLD MAXBAR ASTM 11 11 Maximum bar size :
i size allowed by user !
number (3-11, 14, or 18
only)
SPAMIN in. MAXBAR's Minimum acceptable
diameter - 2 clear spacing for
or MAXBAR's bar size entered for 1
diameter + MAXBAR 4
2,25, which-
ever is
larger
WGHT GAMAC pcf 150.0 150.0 Unit weight of
concrete
GAMAW pcf 2.5 62.5 Init weight of water
NOTES: (1) E. is calculated from the expression in paragraph 8.5.1 of

ACI code 318-77: EC = GAMAC-5.0 33.0 FPCON

(2) FSTLMX is taken at one half of FYSTL for nonhydraulic
structures.

(3) IBSAME generally defaults to zero but will be used as one
for analvsis of a level base of default thickness.

8-3 OUTPUT. Output information iIs placed in data lists WLA, WLAB,
WLAH, WLAK, WLAS, WLAT, STLB, STLK, and STLS.

8-3-1 Data Check. The data check procedures at the beginning of

module WD perform a variety of checks to make sure that enough
data items have been defined to enable the program to:

a. Establish the concrete dimensions with encugh accuracy for
the program to be able to compute the total forces from loads -
in the form of pressure diagrams.

b. Describe the outlines of the various pressure diagrams (seep-
age, passive pressure, vertical earth and surcharge pressures, i
ets). ‘

The questions and printout statements possible during the data check are ;
numerous and varied. Care has been taken to make them self-explanatory f
and to allow interactive recovery where feasible., Where it is not i
feasible, the module aborts with a message telling the user what to do

in the executive phase before trving again to run the module.
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8-3-2 Wall Geometry.,  The wall geonetry established by module Wh ois
reported in two wavs:

a. A table of analvsis geometry data lists is printed in the
tormat shown below.,  The wall is the one descriced in
Exhibits K-L of the Program Criteria Specifications Document.
The table is printed to the time-sharing terminal and the
report file:

# DESIGN SUMMARY

§*

WLA ETS TWe STR HEELW ;
100.90000 5. 600000 0.4000000 8.700000 i
i
WLAB BW BS BASER (LIST=WLBR) ;
16.30000 . 0.
WLAH HEELTZ, HEELW HEELT1
18.00000 8.700000 18.00000 '3
WLAK KFLAG DKEY WKEY BKTF .
0 5.700000 18.00000 8.142857 '
WLAS TSTT TSB TSTB HSTPH HSTPB
18.00000 0.1935484 24.00000 0. 0.
HSBPB
0.1935484
WLAT BTEIT TOEHT TS2 TW1 TS1
83.00000 18.00000 100. 0000 0. 100.0000
---- TMINB TMINS

18.00000 18.00000

A value of -.1234E30 means that that item is not defined.

b. A table of wall corner coordinates is printed to the report
file. This table is illustrated in paragraph 7-4-2d(2) and
is also available with the LOOK XY command.

8-3-3 Reinforcement data are printed in the report file in tabular form
as shown in paragraph 7-4-2d(3) for module WA. This is also

available with the LOOK command for data lists STLB, STLK, and STLS. !

Reed paragraph 7-2-2a(5) about editing the reinforcing steel description

produced by module WD before running module WA to analvze that

description,




CHAPTER 9: MODULE UA--(ULTIMATE) STRENGTH ANALYSIS

9-1 ACTION OF MODULE UA

9-1~1 Module UA is similar to module WA, except that the concrets anal-
vsis is according to the strength design concepts in ACI
Code 318-77 and Exhibit F to the Program Criteria Specifications Document.

9-1~2 Coding on this module has been deferred pending adoption of
strength design procedures for Corps of Engineers hvdraulic
structures.

9-1-3 Output is expected to be in the form of:
a., Available flexural and shear strengths/ultimate strengths.

b. Serviceability indicators.




CHAPTER 10:  MODULE UD--(ULTTMATE) STRENGTH DESTGN

10-1  ACTION OF MODULE UD

10~-1-1 Module UD is similar to module WD, except that the concrete anal-
vsis is according to the strength design concepts in AC]
Code 318-77 and Exhibit F to the Program Criteria Specifications Document.

10~1-2 Ceoding on this module has been deferred pending adoption of
strength design procedures for Corps of Engineers hvdraulic
structures.

10-1-3 OQutput is expected to be similar to that of module WD.
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CHAPTER 11:  LINKAGE BETWEEN FA/ED STABILITY AND WA/WD/UA/UD
STRESS ANALYSIS/DESTGN MODULES

11-1 The variables used to transter the carth pressure and horizontal

surcharge lumped forces, vertical earth and surcharge pressures,
scepage pressures, bearing pressures, and passive earth pressures calou-
lated in the foundation stability modules (FA and FD) are transterred to
the structural design/analvsis modules (WA, WD, UA, UD) bv a series of
arravs. These arravs have been made available to the data entrv and
review process in the form ot the following data lists. The information
in this chapter is intended for the experienced user and is not describoed
in the detail used elsewhere in this manual.

11-1-1 Horizontal lumped forces of active ecarth pressures and surcharyes:
a. On a vertical plane at the end of the heel, from modules SA,
FA, and FD. See paragraph 4-6-1 for details:

ACPH LC LOC H(LC,LOC) EH(LC,LOC) YH(LC,LOC)

b. On the heel-side tace of the stem, from modules SP, FA, and
FD.  See paragraph 4-6-1 for details:

ACPS LC LOC HS(LC,LOC) EHS(LC,LOC) YVS(LC,LOC)

11-1-2 Bearing pressures tfrom modules FA and FD:

a. From horizontal load groups W, H, EH, and Fli:

BPH LC N IRLT(LC) EPBW(LC) WB(LC,N) HB(LC,N) EHB(LC,N) FHB(LC,N)
b. From vertical load groups D, V, EV, FV:

BPY LC N IRLT(LC) EPBW(LC) DB(LC,MN) VB(LC,N) EVB(LC,H) FVB(LC.N)

11-1-3 Hvdrostatic seepage pressures, net horizontal, from modules FA
and FD:

HSPH LC LOC FH(LC,LOC) EFH(LC,LOC)
11~1-4 Hvdrostatic uplift pressure from modules FA and FD:

HSPV LC LOC FV(LC,LOC)

Ll-1-» Passive pressures trom modules FA and FD:
I

11-1




PPD LC YTTOP(LC)

11-1-6
VLP LC
11-2

11-2-1

Vertical
modules FA and

LOC v(LC,LOC)

LOAD GROUPS

WPE(LC)

EHPE(LC)

EV(LC,LOC)

Specifications Document:

HPE(LC)

See

pressures of earth over base and surcharges,
FD:

Exhibit F or

Load
Group

Code
D
Lk
P

W

11-2-2

Strength Design
Load Factor
Data Item Name

__Description

FHPE(LC)

trom

The tollowing load groups were svlected to enable the use of
various load factors in the application ot ACI
requirements tor structural design.

code

Proeram Criteria

DLF
ELF
FLF

HLY

VLE
WLF

Weight of concrete and water above basc

Earthquake effects to be added to static loads

Hvdrostatic pressure (not including the direct

weight of water over the base)

Horizontal earth and surcharpes pressures

Vertical earth and surcharge pressures

Wind

These load group code letters are used in the names of progran

data and internal variables to aid the user in identifving them.

See paragraph 7-4-2a for additional use of these codes in module WA:

Load
Group
Gode

D
t

W

Bearing
Pressure

Array

DB(LC,N)

EHB (1.C,N)
EVB (LG, N)

FHB(LC,N)
FVB(LC,N)

HB(LC,N)
VB (1.C,N)
WB(LCLN)

Passive
Pressure
Arrav

n/a

EHPL(LG)
n/a

FHPE(LC)
n/a

HPE(LC)
n/a
WPE(LC)

11-2

Direct
Surcharge
bata ltem

Wi, Wi-W4

PHL, PH2
PVS, PVB
W

Other

Intermediate
Arravs

FH, EVH, EHS
Ay
FH
v




11-3 ILLUSTRATIONS. Illustrations are shown below for the following
data lists:

Data List Array Names o Paragraph References
ACPH H EH YH 4-6-1 1l-1-1la
ACPS HS EHS YVS 4-6-1 11-1-1b
BPH WB HB EHB FHB 11-1-2a
BPV DB VB EVB FVB 11-1-2b
HSPH FH EFH 11-1-3
HSPV FV 11-1-4
PPD WPF EHPE hPE FHPE 11-1-5
VLP vV EV 11-1-6

11-3
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11-3-1 ACPH:
ACPH LC LOC H(LC,LOC) EH{(LC,LOC) VYH(LC,LOC)

LC = load case subscript (0 or 1-10) {

LOC = location subscript (1-68)

H(LC,n) = static horizontal lumped force on vertical plane at heel, at
elevation YH(LC,n), lb/horizontal ft

EH(LU,nj = dvnamic horizontal lumped aditional force on vertical plane
at heel, at elevation YH(LC,n), lb/horizontal ft

NOTES:

YH(LC,1) H(LC,1) EH(LC,1)
1. Intermodular qsf§f§jé;*
transfer of in- YH(LC, 2) H(LC,2) EH(LC, 2)
termediate answers: e
a. Top element (LOC = 1) YH(LC, 3) H(LC,3) EH(LC, 3)
is at grade over end -
of heel. '

b. One element at each node. (See NODE and IFWOC in data list
SOLP in paragraph 3-3-2.

¢c. Bottom element (LOC = last) is at lowest concrete elevation on
vertical plane at end of heel.

[£%]

User-defined input:

a. Elements may be at any conveuient elevations, but the LOC
subscripts must start with 1 and be in order.

b. The first element not used must have YH(LC,last + 1) =
undefined (C).

c. Once the user has assumed manual control of data list ACPH bv
using it, he must use the data entry line "ACPH LC 1 C C"
before calling modules SA, SP, FA, or FD to return to having
new values calculated. This same procedure applies also to
data lists ACPS, HSPH, and HSPV.

- YH(LC,last - 1) H(LC,last - 1) EH(LC, Jast - 1)

YH(LC, last) H(LC,last) EH(LC,last) 1

Data List ACPH--Arrays H, EH, YH from Modules SA, FA




11-3-2 ACPS:
ACPS LC LOC HS(LC,LOC) EHS(LC,LOC) YVS(LC,LOC)

LC = load case subscript (0 or 1-10)

LOC = location subscript (1-68 maximum)

HS(LC,n) = static horizontal lumped force on stem, at YVS(LC,n),
lb/horizontal ft
LHS(LC,n) = dynamic horizontal lumped additional force on stem, at
YVS(LC,n), lb/horizontal [t
YVS(LC,n) = elevation of HS(LC,n) and EHS(LC,n)

YVs(LC,1)  HS(LC,1) EHS(LC, 1)
[ YVS(LC,2) HS(LC,2) EHS(LC,2)
.
. YVS(LC,3) HS(LC, 3) EHS(LC, 3)
* NOTES : '
1. Intermodular transfer of intermediate answers:
4 a. Top element (LOC = 1) is at grade on wall. b
b. One intermediate element (LOC = 2 through
’ last - 1) at each node (see NODE and IFWOC
v in data list SULP in paragraph 3-3-2.
. ¢c. Bottom element (LOC = last) is at base of
.v stem,
2. User-defined input:
©
a. Flements may be at any convenient eleva-
. ! tions, but the LOC subscripts must start
R at 1 and be in order.
. b. The first element not used must have
YVS = undetined,

)

3. See nole 2o tor data Tist ACPR Cparayraph

11-3=-1) tor a warning about ase of dat e it
ALPS.

==

Data List ACPS--Arrays HS, EHS, YVS from Modules SP', FA
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11-3-3 BPH and BPV:

BPH LC N IRLT(LC) EPBW(LC) WB(LC,N)
BPV LC N IRLT(LC) EPBW(LC) DB(LC,N) VB(LC,N) EVB(LC,N) FVB{LC,N)

i

L.C load case subscript (0, 1-10)

N

#

base end code subscript (1 or 2)

1

I[RLT(LO) resultant location code (-1, 0, or +1)

EPBW(LC)

i

effective portion of base width, ft

See paragraph 11--12. Array VB(LC,N) contains the total bearing
pressures calculated by module FA.

value (LC,2)
vidlue (LC,I)’\
EPBW(LC) = BW IRLT = 0O
e J-value (L,2) = 0.0
Vi lue (LC,U"\,_T
IRLT = -1
EPBW(LC) ‘ _—
value (LY = Q.0 me—e— e value (1C,2)
l EPBW(LC) ] IRLT = +1
! -

Values are illustrated with negative direction (the usual one)
Value () = WB () for wind load
(pst) = HB ( ) for earth horizontal + surcharge horizontal
= EHB ( ) for horizontal earthquake additional pressures
= FHB ( ) for horizontal net hvdrostatic
= DB () for weight of concrete
= VB () for applied forces vertical (see arrav V)
EVB () for vertical earthquake additional pressures
FVB () for uplift

[}

Data Lists 3PH and BPV-~General Description.

11-6
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11-3-4 HSPH:

HSPH LC LOC FH{LC,LOC) EFH(LC,LOC)

= Joad casce number o, 1-10)

i

" e thend sias bnam)

LOC = focaton

FHOLG oy = et horiszental avdrestatic pressures
sdittronal hvdrodvnomic pressures

EFHCLC,LOC)Y = net oo

(Rl [ 4 .
T [ ST
[ B rhy
! ! et
n v
- D e ) .
. (ORI .:l EEA =
- iL L atel 1N proapram
N PR -1
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Data List HSPH--Arravs PHoand PPH trom Modaie FA




Ll-3-5  HSPU:

HSPV LC LOC FVv(LC,LOC)

|
LG = load case (0, 1-10) 4'
LOC = location code (1-48) 1
FVALC,LOC) = uplirt hvdrostatic pressure at location LOC for load
case LC
N —
AN R 5 i

o, Tast element s
- even foot gt oor

bevond end o

heel (LOC = "last"™) '
O QOO O0OOOOO O - .
UJ\ pressure = value ot FV

at location Lo = 13

NOTES:

1. values are illustrated in negative direction (the usual one).
. Lot = 1 at end ot toe.

3.0 Lovation values are spaced [ ft apart,

oo Data list HSPV must be used when data l1ist HSPH is used,
until HSPV is cancelled as described in aete Jo Charaerapn !

11-3-1) for data list ACPH. !
i

2

i

i

R i

Data List HSPV-=Arrav FV tfrom Module FA ’

|

11-» w




11-3-6 PPD:
PPD LC VYTTOP(LC) WPE(LC) EHPE(LC) HPE(LC) FHPE(LC)

See data list PPD in paragraph 3-3-2 for more detail.

YTTOP(LC) = elevation
of earth at end of toe
= top of passive pres-—
sure diagram

A
/1
/¢

/ el BTE1L
7
’ 1)

_ ‘ ! S-value
| when
NPPD = 5
{ p/lowcst conerete elevation

7
value ——— value is of data items WPE(LC),
when ENPE(LC), HPE(LC), FHPE(LC), or
NPPD = 4 PEHF(1.C)

value I l value value
when ! witen whien
NPPD o= L l‘il’l‘l) = 2 NPPD = 3
- e - —

NOTES:

1. Value tor NPPD = 1, 2,0 3, or 4 = pressure, psf.
O Value tor NPPD = 5 = torce, 1b/tt, at el 8TEL.
V.o Valaes shown above are nepative (the usual cased.

. dnis list is ipnored if put in by the user, il module FA is run.
Module FA calculates a combined passive pressure, PERF(L.C)Y, that
can be seen with the LOOK PPD or LOOK 1L commands.

Data List PPD--Passive Pressures from Module FA
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11-3-7 VLP:
VLP LC LOC V({LC,LOC) EV(LC,LOC)

LC = load case subscript (0, 1-10)

]

LOC location subscript (1-49Y maximum)

V(LC, LOC)

I3

.
!

vertical pressures due to carth over base, plus vertical l.

pressures due to surcharges, both in pst.  Pore water weisht

is not included

FV(LG,LOC) = additional pressures due to earthquake, psf

basic working point ~

1 elements 1 othroush N have
s pressures on base, assumi
stem face is bevend eled N
|
tirst element with soro Sy *
or pusitive X~coordinate raef—— ————vlement (N + 1)
= element N —— ¢ .‘
clements N ¢ 1) tihiroush o have
pressures on base, assuming sten
—element No. ] L] is toward toe from clement (N + 1o
Y
A
.“\.
\w

’

Data List VLP~=Arravs U and LV

from Module FA
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11-4 EXAMPLES.  These examples arce taken trom Exhibit K of the Pro-
sraw Criteria Specitications Document.

Ll-4-1 Active eardh pressures are all zero because of the relatively
larype cohesive strength (700 pst).

F l1-4-2 Bearing pressures (use VB for total pressures):

BPV LC N IRLT(LC) EPBW(LC) DB{LC,N) VB{LC,N) EVB(LC,N) FVB(LC,N)

Use O for EPBW(LC,N) when LRLT = @ (within kern). Note that the (upward)
values have negative signs.

a. Floodwall, load case 1 (page K-13)--1177.24 psf at toc,
110.62 psf at heel; resultant within kern:

BpY 1 1 0 C C -1177.24 ¢ C
BPYV 1 2 0 C C -110.62 c C
b. Retaining wall, load case 2 (page H-13)--1.08.03 psi gt toe,
19.82 pst at heel; resultant within kern: r
BPV 2 1 0 C C -1268.03 C C *
BPY 2 2 0 ¢ C -19.83 ¢ ¢ ]
E
11-4-3 Net Horizontal Seepage Pressures (page K-2):
HSPH LC LOC FH(LC,LOC) EFH(LC,LOC)
Onlv the points of change of slope need to be described.
— 97.00 97.00
: 89 .00
; R7.50 RIS | @0
— #6510 656.25 4700
l 34,00 LR}
- SG6. 40 400 ‘
- + - —
770 102947 1049.95 R
heed toe i
|
!
1i-11 !




The approximations of even-foot description points and use of net values

: cause an crror of -74.27 1b per slice out of an exact value of 59145.29

i 1b per slice; i.e., 1.26 percent. Values are positive because ELWH is

; greater than ELWT.

i

; HSPH O 1 0.0 C

; HSPH 0 9 500.0 C Note:  the value of the last FH clement

; detined (15.21 ft for LOC = 21) was !
HSPH 0 10 522.78 ¢ extrapolated 0.3 £t below the lowest
HSPH 0 11 521.72 C concrete elevation of 77.3% tt (top
HSPH 0 12 520.67 C clevation = 97,0 ttv).
HSPH 0 15 458.20 C
HSPH 0 16 185.28 C g

4

HSPH 0 21 156.21 C :

11-4-4 LUplitt (page K-2):

HSPV LC LOC FV(LC,LOC) ¥
uplift pressures, psf '}
i heel end o toe el {
<1
<
o .
r~ " L
Rl o))
s
™~ 3
S o/
i
/ Y

15'[&7' 14.1 §

i ) 16.3 7 .

f
(18) @ 15 - Lo

‘
The approximation of cven-foot description points causes an error of !
~151.75 1b per slice out of an cexact value of -8895.18 1b per slices
f.e., 1.71 percent. Note that the (upward) values are negative.
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HSPY 0 1 -357.5

HSPY O 15 -594.71 Cinterpolated between X = 0 and X = 14.1)
HSPYV 0 16 -1179.5 (extrapolated bevond X = 14.8 from X = 14.1)
HSPY 0 I8 -1087.2 (extrapolated bevond N = 16,3 from X = 14.8)

11-4-5 Passive Pressure (use HPE for total pressure):

PPD LC YTTOP WPE EHPE HPE FHPE
SOLP LC IFWOC NODE IFSOM HWPPD RKH RKV CFMA

Use HPE for total pressure (which one of WPE, EHPLE, HPE, or FHPL is
actually immaterial) and use C for the other pressures. Note that the

valuces pushing on the toe are negative.

a. Floodwall, load casc 1 (page K-12):

V.
87.5 .
Yy
f'A'_' oy ._'f_ N L.
83.0 -"",'_" '_'».v', : t

. . v L‘ ‘v

.‘ .V

\\t i‘

77.3 .

NPPD = 1 (data list SOLP)

743.52
- psf

PPD 1 87.5 € C -743.52 C
st 12 ¢ C 1 C € 1.0

b. Retaining wall, load case 2

1159.0
psf

i

11-13




PPD 2 87.5 C C

soLp 2 2 C

11-4-6

-1158.0 ¢
¢ 3 C C 1.0

VLP LC LOC v(LC,LOC)

Vertical Pressures of Earth over Base Slab (page K-5):

|
®

With earth unit weight =

VLP 0 1 187.5 ¢
VvLP 0 7 187.5 €
VLtP 0 8 125.0 C
VLP 0 18 125.0 C

11-14

Ev(LC,L0C)
5.6 ft g fea g 8.7 ft
T
3 ft of earth :‘1 2 ft of earth
- - N ‘\ .o ot - . .
-A".~.§."D‘. ‘e L - .,A "...‘w',‘ '~--
L R P TR
I|l|I||||||||\Ig‘._
6 spaces at 1 ft -
7
10 spaces at 1 ft
18

62.5 pcf buovant, positive down.




CHAPTER 12 DATA LISTS AND OTHER TABULATIONS

12-1 PURPOSE.  Paragraph 12-2 is a summary of data lists, intended 1or
the experienced user of this program. Paragraph 12-3 is a data

preparation checklist, intended tfor the beginning uscr. Paragraph 1.2-4

is an alphabetized list of all data variables, with the list name and

the numbers of the pages where each data variable Is defined and other-

wise mentioned.  Paragraph 12-5 is an alphabetized list or all data Tists,

with one-line definitions of the variables in each list.

12-2 DATA LISTS (Some lists are in more than one group).  This presen-

tation is intended as a checklist for the expericenced uscer.

12-2-1 General. See paragraph 3-2:

NAME (60 characters maximum of alphanumeric job name)
*CASE  NLC LCS(1) 1eS(2Y ... LCSINLEOY  (see page 3-D
HYD LC IHYD (see pape 3-2)
REM  (remarks or user's notes: this command is not processed)
TYPE LC ITYPE (sce page 3-2) !
12-2-2 Seils Description.  See paragraph 3-3-2:
a. Backfill. sSece also Figure 3-1:

(1 Sni_l propert ies (all lists are optional unless ditterent
from the values in data list SPE3):

SPHE LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DBELTAF RKAEFZ (see pape 3-)
SPH1 LC PHI1 COH1 GAMAS1 RKA1l DELTAL RKAED HCMIN#* (sce pape 3-10)
SPHZ2 LC ELTS1 PHIZ COHZ GAMAS2 RKAZ DELTAZ RKALZ (seo pase 3-10)
SPT6  LC PHI6 COH6 GAMASE (sce page 3-13)

SPT7 LC PHI7 COH7 GAMAS7 (sce page 3-13)

(2)  Top surtace geometry:

‘v

Required only it loadease numbers are not 1, 0, 30 .0y 0 in ancend-
ing order with no missing numbers.

HOMIN 1= not Toad case dependent if 0 value is entered, he ot
value entered is used for all load cases. The detault valae, however,
will be recaleulated tor cach load case.




*SSHC LC ESHW HS3 (see page 3-18)
**%S§ST LC ESTW SST (see page 3-17)
*SSHW LC ESHW HS1 DS1H HSZ WDS2 HS3 (see page 3-17)

b. Existing Earti. See also Figure 3-2:

(1) Soil properties. See pages 3-11 through 3-13:

**SPE3  PHI3 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3BW
ELBS3

SPE4 ELTS3 PHI4 COH4 GAMAS4 PHIS4 ADHS4A ABPATN ABP4BN ABPATW
ABP4BW

this much of lists SPE3, SPE4,
SPES is optional+

SPES ELTS4 PHIS COHS5 GAMASS PHISS ADHS5 ABPS5TN ABPSBN ABPSTW
ABPSBW

(2) Soil surface geometrv. See page 3-13:

YSSEE  EXW ESS HSSS5T  ELTSS5T DTSS5T ELTSSW ELTSS5H  DTS5H  HSS5H

12-2-3 Soils and Foundation sStability Parameters. See paragraph 3-3-2

and Figure 3-1:

ONEA OMEGA (sece page 3-5)

RRD LC RRMIN (see page 3-6)

SLID LC NSLIDE fSMIN (see page 3-9)

SOLP  LC IFWOC NODE [IFSOM NPPD RKH RKV CFMA (see page 3-14)

12-2-4  Surcharges and Direct Loads. See paragraph 3-4-2 and Figure 3-3:

SCFD LC PVS PVB DVB
SCFH LC PH1 ELPHI PH2 ELPH2
SCFV LC Pvl Dvl Pv2 DvZ PV3 DV3 PV4 DV4 PV5E DV5

*  One of these two lists is required. Fntering list SOLC automaticallw
undefines data items HS1, DSIH, HS?, and WDS? out of list SOLW.

**%  Required.

Required for design only.




SCWH LC W1 ELWIT ELWIB W3 W4
SCWV LC WT WWT DWT WH WWH DWH
WGHT GAMAC GAMAW (see page 3-18)
WIND LC W

12-2-5 Seepage and Boil Control:

BOIL ELSPT CRMIN IPATH (see page 3-4)
*SEEP LC ELWT ELWH HGSW ISLC ISFT KRACK (see page 3-6)

17-2-6 Wall Geometrv. See pages 3-30 tkrough 3-35. There is no set
condition of required or optional. Sce the notes for each

moaule.

a. For Analysis:

WGHT GAMAC  GAMAW
*9LA ETS TW2 STR HEELW
**WLAB BW BW1 BW2 BS
*WLAH HEELT2 HEELW HEELT1 *

WLAK KFLAG DKEY WKEY DKTF |
*HLAS TSTT TSB TSTB HSTPH HSTPB HSBPB '
*%JLAT BTE1 TOEHT TS2 TWl TSl

WLBR BASER

b. For Design (see also IBSAME iu lists CUND and CNWD):

WGHT GAMAC GAMAW

WLBR BASER ‘
WLD ETS TWZ STR HEELW TSTB TMINB ‘
**WLDB BW1 BW2 BS1 BS2

WLDH HEELTZ

WLDK KFLAG BKTF DKEY1l DKEY2

WLDS TMINS TSB HSTPH HSTPB HSBPB

* ISLC is not load case dependent.  The last value entered is used for
all load cases.

**%  Required.




KA
~

WLDT BTE11l BTE1Z2 TOEHT TWl
12-2-7 Costs. See paragraph 3-5-2 and Figure 3-2:

CSTB UCBFFZ UCBFS1 UCBFS2 UCBFS6 UCBFS7
CSTC UCWB UCWS UCKWK
CSTE UCEXS3 UCEXS4 UCEXS5 UCESWK

12-2-8 Stress Analysis and Design:

a. Paragraph 7-2-2b (modules WA, WD):

CND RATION FPCON ESTL IFEM
CNWD RATIOF FYSTL FSTLMX IBSAME IFDR

**QVRS LC AOSF

......

WGHT GAMAC GAMAW

b. Paragraph 8-2-2 (modules UA, UD):

CND RATION FPCON ESTL IFEM
CNUD FYSTL IBSAME PHIFLX PHISHR RLIMIT EPSC SRM BELTAl

<« DF DLF VLF WLF ELF HLF FLF

<*QVRS LC AOSF

WGHT  GAMAC GAMAW

c. Reinforcing Steel. See pages 7-1 through 7-8.

(1) Required for stress analvsis (see pa aph 7-2-2a):

COVR COVHS COVTS COVTB COVBB SPABL

«STLB LOC LNA ASTLBT(LOC,LNA) LNB ASTLBB(LOC,LNB)
“STLK  ASTLK
xSTLS LOC ASTLST(LOC) LN ASTLSH(LOC,LN)

(2) oOptional for design (sce paragraph 8-.2-3):
*  Required.
Design onlv,

Required only if there is a kev,
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STLD MAXBAR SPAMIN
12-2-9  Intermediate.  See Chapter 11:

ACPH LC LOC H(LC,LOC) EH(LC,LOC) YH(LC,LOC)

ACPS LC LOC HS(LC,LOC) EHS(LC,LOC) YVS(LC,LOC)

BPH LC N IRLT(LC) EPBW(LC) WB(LC,N) HB(LC,N) EHB(LC,N) FHB(LC,N)
BPY LC N IRLT(LC) EPBW(LC) DB(LC,N) VB(LC,N) EVB(LC,N) FVB(LC,N)
HSPH LC LOC FH(LC,LOC) EFH(LC,LOC)

HSPV LC LOC FV(LC,LOC)

PPD LC YTTOP WPE EHPE HPE FHPE

VLP LC LOC V(LC,LOC) EV(LC,LOC)

12-2-10 Main Modules and Their Data Lists (see table in paragraph 12.1):

a. Module FA--Foundation Analysis:

(1) Required data lists: SSHC or SSHW SS1 SPE3  WLA
WLAB WLAH WLAS (or WLDS to use TMINS) WLAT

(2) Other usable data lists: CASE HYD TYPE NAME SSEE
SPHF SPH1 SPH2 SPT6 SPT7 SPE4 SPE5S ONEA SLID
SOLP SCFD SCFV SCWH SCWV WGHT BOIL SEEP WLBR
CSTB CSTC CSTE WIND WLAK

b. Module FD--Foundation Design:

(1) Required data lists: SSHC or SSHW SST  SPE3 WLD
WLDB  WLDT A

(2) Other usable data lists: CASE HYD TYPE NAME SSEE
SPHF SPH1 SPH2 SPT6 SPT7 SPE4 SPE5 ONEA SLID 4
SOLP RRD SCFD SCFH SCFV  SCWH SCWV  WGHT BOTIIL
SEEP WLBR WLDH WLDK WLDS CSTB CSTC CSTE WIND

¢. Module WA--(Working) Stress Analysis:

(1) Usual Set:
(a) nggired: Modules FA or FD; STLB STLK STLS

(b) Other usable data lists: CND CNWD COVR ACPH
ACPS BPH BPV HSPH HSPV VLP

(2) Alternate data set (modules FA and FD not run): Lists

SPH1 and SPT7 may be omitted if list SPE3 is used.

(2) Required data lists: SPHL  SPT7  SSHC or SSHW  SST

SOLP  WLA WLAB WIAH WLAS WLAT  STLB  STLK  STIS

(b) Other usable dz)t_;l”li’.s:l,s‘: CASE  HYD  TYPE NAME

SPHF  SPHZ  SPT6H  SCFD  SCFH  SCFV SCWIHL SCWV




WOGHT  WIND  BOIL SEEP WLBR COND CNWD COVR  ACPH
ACPS  BPH BPV  HSPH  HsPV  PPD VLP WLAK

d. MNodule WD--(Working) Stress Design:
(1) VUsual Set:
(a) Required: Module FA or Fb.
(b) Other usable data lists: CND CNWD COVR  ACPH

ACPS  BPH BPV  HSPH HSPV  VLP

(2) Alternate set (modules FA and FD not run): Lists SPHI

and SPT7 mav be omitted if list SPE3 is used.

(1) Required data lists: SPHL SPT7  SSHC or SSHW

SST  SOLP  WLD(or WLA)  WLAB  WLDH  WLAT

(b) Other usable data lists: CASE HYD IYPE NAME
SPHF  SPH2  SPT6  SCFD  SCFH  SCFV  SCWH - SCWV
WIND BOIL SEEP WLAK WLDS WCHT CND  CNWD
COVR  OVRS WLBR ACPH  ACPS BPH  BPV  HSPH  HSPV
PPD  VLP STLD

12-3 DATA PREPARATION CHECKLISTS, This checklist is intended for the
beginning user. See also paragraph 12-2-10 for a list of re-
quired and optional data lists, arranged by module name.

12-3-1 General Information bata. See paragraph 3-2,
12-3-2 Backfill Soil Properties Data., See Figure 3-1:
a.  Soil over toe--data list SPT7. This list is optional. Its
values will be copied from list SPE3 if SPT7 is omitted.

SPT7 LC PHI7 COH7 GAMAS/

b. Soil at end of toe-=data list SOL6, [If it is the same as the
s0il above the toe end, use onlv list SPT7 and ignore 1ist
SPT6. If difterent, use both lists.

SPT6 LC PHI6 COH6

¢. Soil over heel--Read also the notes at the end of para-
graph 3-3-2.

(L) Data list SPHI. This list is optional. Tts value will
be copied from list SPEY if SPHI is omitted.

SPHI LC PHI1 COH1 GAMAS1 RKA1l DELTAl RKAE1l HCHMIN

(2) Are there two soil lavers? 1 so, add data list Spyl.
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SPHZ LC ELTS1 PHIZ COHZ GAMAS2 RKA2 DELTAZ RKAE2

(3) Is there a filter zone under the backfill soil? I so,
add data list SPHF, unless the wedge method will be
used, in which case read note (13)b at the end of para-
graph 3-3-2 and remember that the filter zone is alwiavs
taken as being a zone where creep head loss does not
occur.

SPHF LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ

12-3-3 Backfill Finished Grade Data. See Figure 3-1:

a. Over toe--data list SST (mandatorv):
SST LC ESTW SST

b. Over heel--data list SSHC or data list SSHW (sce also data
item [FWOC in data list SOLP):

(1) Wedge method for active earth pressures? If so, use
data list SSHW:

SSHW LC ESHW HS1 DS1H HS2 WDS2 HS3

If there is only one slope to the surface, data list
SSHC maybe used instead of SSHW.
(2) Couvlomb's method for active earth pressures (the default

value for TFWOC in data list SOLP)? 1If so, data list
SSHC must be used:

SSHC LC ESHW HS3

The use of data list SSHC automatically cancels anv
previous values in variables HS1, DSIH, HS2, and WDS2
in data list SSHW.

12-3-4 Existing Soil Properties. Sce Figure 3-2:

a. Data list SPE3 for soil laver 3 (mandatorv):

SPE3 PHI3 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3BW
ELBS3

b. Are there two so0il lavers? If so, add data list SPE4:




SPE4 ELTS3 PHI4 COH4 GAMAS4 PHIS4 ADHS4 ABPATN ABP4BN ABPATW
ABP4BW

¢. Are there three soil lavers? Add data list SPES to lists
SPE3 and SPE4, unless vou are using the wedge method. The
wedge method (IFWOC = 1) ignores SPES and assumes that soil
layver 4 (data list SPE4) extends up to existing grade.
12-3-5 Existing Grade Data. See Figures 3-2 and 3-3. Use data list
SSEE on page 3-13. If there actually is no existing grade (wall
on fill, for example), this list may be omitted.

12-3-6  Foundation Design Parameters. All of this informarion is

covered by default values and need not be entercd if all of the
default values and procedures are acceptable.  This paragraph describes
the use of several data lists:

ONEA  OMEGA

RRD LC RRMIN

SLID LC NSLIDE FSMIN

SOLP LC TIFWOC NODE [IFSOM NPPD RKH RKV CFMA

These data lists are explained below:

a. Active earth forces. Two methods are available for calculat-

ing active earth forces, the trial wedge method and Coulomb's
equations:

. . . &
(1) Trial wedge method (available option): {
(a) IFWOC in data list SOLP must be set to a value of 1. A

(b) If vou want the nodes (points at which the carth
pressure lumped forces are calculated) to be at a J
spacing other than I ft apart, use data item NODE
in data list SOLP to enter the number of nodes
that will space out to the desired spacing. If
the default spacing is acceptable, usce the letter
"D" instead of a numeric value. See paragraph
2-6-3 for an explanation of the use of the letters
D, S, or ¢ as data values. If the wall is
unusuwially tall, computer costs can be reduced by
using special values for NODE to put the nodes at o
spacing of several feet.

(¢) It vou have several soil lavers in the backfill
over the heel and/or the existing soil, then the i
variable TUsOM in data list SOLP must be considered. %
The detault value of T averages out a single |
planar wedpe failure surface through o multipte-

)

laver soil svstem.  The optional value of 2 (which




may not bhe used with module FD) uses a mubciplanar
tailure surface that is explained in paragraph i
3~3-2. .

(d) The following variables are ignored when the wedge
method Is selectea (TFWOC = 1)

Variable Name Diata List Name
Entire list SPHF {
RRKAL, RKALI SPHI
RKAZ, RKAE2 SPH2
Entire list SPES
(2)  Classic Coulomb's method (the default procedure):
(a) [FWOC in data list SOLP must be set to a value of 2. g
(b) The following combinations of variables are op-
tional, svparatelyv in the heel earth backtill soil
lavers:
Data List Coulomb Equation Option Alternate Option
SPHE PHIFZ, COHFZ, DELTAF RKALZ
SPHI PHII, COHI, DELTA [N A
SPH2 PHI., COH2, DELTAZ RRAL '

It the RKA... option is selected, the input valuce
will be used in getting active ecarth pressure
forces, If the letters C or D are entered s the
value, then Coulomb's equation will use the input
values of PHI..., COH..., DELTA..., and HS3,

(¢)  TFSOM and NODE will be ignored and mav have anv
value (such as C).

(3) Wedge or Coulomb's methods. Data item CFMA in data [ist
SOLP has a default value of 1, for no effect. Tt ix
used as a multiplier for the active earth pressure
moment arm, to allow for the arching active case,

b. Passive pressures.  See NPPD in data list SOLP and read
purné}dbh 3-3-3 Tor selecting the appropriate value. Detault
values qre 1 for floodwalls (trapezoidal shape) and 3 tor
retaining walls (triangular shape).

¢.  hRarthquake vaiculations:

(L)Y 1f ecarthquake caleulations are to be omitted, the fol-
fowing data items must be o sero or the letter O REH
and KRRV in data lTist solpb.

(2 The cquivalent additional dvnamic "ictive™ carth pros- |
sure covtticients, RRKAEFZ, RKAFL, and RKAE., are
calealated teom the PHT, DELIA, and HSE data




P : - e - — o

tor heel ecarth backfill, using acceleration coefficients
RKH (horizontal) and RKV (vertical) in data list SoLb.

(3) This means that RKH and RRKV must be specified (and non-
zero) for the earthquake inertial effects of earth,
water, and soil above the base to be included.  Alsog
RKAEFZ, RKAEL, and RKAE?2 may be specificed by the user,
in which case they will be used as thev are instead of
being calculated. If thev are left undefined (C or D !
as values), thev will be catculated.

d. sliding calculations. Variables involved in controlling
sliding are listed pelow. All are optional data with defanlt
values, in data lists ONEA, SLID, and SuLpb:

Variable Name List Name Paragraph Reference
FSMIN SLID 3-3-3
NPPD SOLP 3-3-2 and 3-3-3
NSLID SLID 3-3-2
OMEGA ONEA 3-3~2 and 3-3-3

e. Overturning control in‘_s‘ﬁjl_)i‘l_ig_ design (module FD).  Data
variable RRMIN is the minimum allowable resultant ratio con-
trol for the stability design checks in module ¥D.  Other
controls include the allowable bearing pressures (variable f
names that start with the letters ABP in data lists SOL3,
SOL4, and SOL5). See paragraph 6-1-2 for more infermation.

12-3-7 Surcharges and Direct Loads. See Figure 3-4 and paragraph 3-4-..
All data lists in this group are optional:

SCFD LC PVS PVB DVB
SCFH LC PH1 ELPHL PH2 ELPH2

SCFV LC PVl DVl PV2 DV2 PV3 DV3 PV4 DV4 PV5 DVS
SCWH LC W1 ELWIT ELWIB W3 W4

SCWY LC WT WWT DWT WH WWH DWH

WGHT GAMAC GAMAW

WIND LC W

The following items should be noted:

a. Distributed toad WWT is usable onlvy over (or bevond) the
toe, not on the stem. DWT is alwavs positive,

b, Distributed load WWH is usable only over (or bevond) the
heel and not on the stem.

¢. Concentrated loads PVE throueh PUVS mav be over the toe or
heel (or bevond them), but not on the stem or directly on
the base.
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STy = oy

d. PVB may be on the toe (with DVB negative) or on the hecl !
(DVB positive), but not on the stem. ‘

e. PVS in considered centered on the top of the stem. '

f. PH] may be anvwhere on the end of the toe or on the stem.
PH2 mav be on the stem only. [

g. Wl mav act on either side of the stem (positive if from the !
heel, negative if from the toe) above tinished grade at the
stem.
h., Wind may be in either direction, as for Wl. Tt acts on the '
exposed portion of the stem not covered by load WI. !
12-3-8 Seepage and Boil Control. See Figure 3-1 and paragraph 3-3-2: 1
. - 4
a. The minimum data if all default values are acceptable con-

sists on one list, SEEP:

SEEP LC ELWT ELWH HGSW ISLC ISFT KRACK

which can be simplified down to
SEEP LC ELWT ELWH 0.0 1 1 D ¥

b. ls boil control desired? 1f so, add data list BOLL in
paragraph 3~3-2:

BOIL ELSPT CRMIN IPATH

12~3-9 Wall Geometryv. Read paragraph 3-6 for wall description instruc-
tiong. There are several wavs to describe a wall:

a. For analysis. See also paragraph 5-6.
b. For design. See also paragraph 6-6.

12-3-10 Additional Data for Structural Analysis and Design. See para-

graph 7-2-2b (analvsis) or paragraph 8-2-3 (design) for defini-
tions.  All of the data items in this group of data lists have default
values.  The data lists therefore should be used onlv if the default
values are not acceptable.  7The [irst three lists are applicable for
both analvsis and design:

CND  RATION  FPCON  ESTL  IFEM
CHuD O RATIOF FYSTL  FSTLMX  IBSAME  IFCR
COVK  CIVHS  COVTS COVIE  COVBB SPABL

he Fourth sist §s appiicable te design onlv:

12-11




STLD MAXBAR SPAMIN

reinforcing steel).  See paragraph 7-2-2.

12=3~11 Additional Data for Structural Analysis Onlyv (description of

STLB LOC LNA ASTLBT(LOC,LNA) LNB ASTLBB(LOC,LNB)
STLK ASTLK
STLS LOC ASTLST(LOC) LN ASTLSH(LOC,LN)

12-3-12 The beginning user is encourdged to read the following items
before starting preparation of data:

a. Chapter 1, especially Figure 1-1.
b. Chapter 2.

¢. Chapter 3, paragraph 3-3-1,

d. The warning on page 6-2.

e. Chapter 11.

f. The list in paragraph 12-2-10.

The remainder of this manual is intended to be reference for the experi-

enced uscor.

o
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12~-4 DATA ITEM REFERENCES:

Page(s)
Name of on Which Page Number(s) cf
Data Item Name Data List(s) Defined Other References
ABP3BN 3PE3 3-13 6~3, 12-2, 12-7
ABP3BW SPE3 3-13 6~3, 12-2, 12-7
ABP3TN SPE3 3-13 3~22, 6-3, 12-2, 12-7
ABP3TW SPE3 3-13 3-22, 6-3, 12-2, 12-7
ABP4BN SPE4 3-14 5-3, 6-3, 12-2, 12-8
ABP4BW SPE4 3-14 5-3, 6-3, 12-2, 12-8
ABP4TN SPE4 3-14 3-22, 5-~3, 6-3, 12-2, 12-8
ABP4TW SPE4 3-14 3-22, 5~3, 6-3, 12-2, 12-8
ABP5BN SPES 3-15 5-3, 6-3, 12-2
ABP5BW SPES 3-15 5-3, 6-3, 12-2
ABPSTN SPES 3-15 5-3, 6-3, 12-2 '
ABPSTW SPES5 3-15 5-3, 6-3, 12-2 2
ADHS3 SPE3 3-13 3-25, 6~3, 12-2, 12-7 i
ADHS4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8
ADHSS SPES 3-15 3-25, 5-3, 6-3, 12-2
AOSF OVRS 8-4 12-4
ASTLBB (LOC, LNB) STLB 74 7-1, 7-5, 7-6, 12~4, 12-12
ASTLBT(LOC,LNA) STLB 74 7-1, 7-5, 7-6, 12~4, 12-12
ASTLK STLK 74 7-1, 7=2, 12-4, 12-12
ASTLSH(LOC, LN) STLS 7-3 7-2, 7-6, 12-4, 12-12
ASTLST(LOC) STLS 7-3 7-1, 7-2
BASER WLBR 3~37 3-39, 5-4, 7-20, 7-21,
8-6, 12-3
BETAL CNUD 12-4
BKTF WLAK,WLDK 3-37 3-39, 5-4, 6-5, 8-1, 8-6,
12-3
BS WLAB 3~37 3-39, 5-4, 8-6, 12-3 ‘
BS1 WLDD 337 6-1, 6-2, 6-4, 12-3 L
BS2 WLDB 3~37 6-1, 6-2, 6-4, 12-3

(Cont inued)
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12-4 DATA ITEM REFERENCES (Continued):
Page(s)
Name of on Which Page Number (s) of
Data Item Name Data List(s) Defined Other References
BTEL WLAT 3-36 3-34, 3-39, 5-4, 5-5, 5-7,
6-1, 6-2, 6-4, 6-5, 7~20,
8-6, 11-9, 12-3
BTEll WLDT 3-36 6-1, 6-~2, 6-4, 6-5, 12-4
BTE12 WLDT 3-36 6-1, 6-2, 6-4, 6-5, 12-4
BW WLAB 3-36 3-22, 3-34, 3-39, 3-40,
5-4, 5-5, 6-2, 6-5, 6=6,
7-5, 8-6, 11-6, 11-10,
12-3
BWIL WLAB,WLDB 3-36 3-13, 3-14, 3-15, 3-22,
5-4, 5-5, 6-1, 6-2, 6-4,
12-3
BW2 WLAB, WLDB 3-37 3-13, 3-14, 3-15, 3-22,
54, 5=5, 6-1, 6-2, 6-4,
12-3
CFMA SOLP 3-20 3-3, 5-3, 6-3, 11-13, 12-2
12-8, 12-9
COHL SPH1 3-11 5-3, 6-3, 12-1, 12-6, 12-9
COH2 SPH2 3-12 5-3, 6-3, 12-1, 12-7, 12-9
COH3 SPE3 3-13 3-25, 4=1, 5-1, 6-3, 12-2,
12-7
COH4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8
COH5 SPES 3-1" 3-25, 5-3, 6-~3, 12-=2
COH6 SPT6 3-15 5-3, 6-3, 12=1, 12-6
COH7 SPT7 3-16 5-3, 6-3, 12~1, 12-6
COHFZ SPHF 3-11 5-3, 6-3, 12-1, 12-7, 12-9
COVBB COVR 8=4, 7-2  7-1, 7-4, 7-5, 12-4, 12-11
COVHS COVR 8-4, 7-2 7-1, 7-3, 12~4, 12-11
COVTB COVR 8-4, 7=2 7-1, 7-4, 7-5, 12-4, 12-11
COVTS COVR 8-4, 7-2  7-1, 7-3, 12-4, 12-11
CRMIN BOTL 3-4 3-2, 5-2, 6-3, 12-3, 12-11
DB(LC,N) BPV 11-6 11-1,11-2, 11-3, 11-11, 12-5
DELTAL SPH1 3-11 4=1, 4=2, 5-3, 6~3, 12-1,

(Cont inued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of
Data Item Name Data List(s) Defined Other References
DELTA2 SPH2 3-12 4=1, 4=2, 5-3, 6~3, 12-1,
12-7, 12-9
DELTAF SPHF 3-11 4=2, 5=3, 6-3, 12-1, 12-7,
12-9
DKEY WLAK 3-37 3-18, 3-19, 3-23, 3-27,
3-39, 5-4, 6-2, 6-5, 7-17,
$-6, 12-3
DKEY1 WLDK 3-37 6~1, 6-2, 6=5, 12-3
DKEY?2 WLDK 3-37 6-1, 6-2, 6-5, 12-3
DLF LDF 11-2
DS1H SSHW 3-21 2-12, 3-21, 6-3, 12-2,
12-7
DTSS5H SSEE 3-16 3-25, 5-3, 6-3, 12-2
DTS5T SSEE 3-16 3-25, 5-3, 6-3, 12-2 |
DVl SCFV 3-29 3-32, 5-3, 6-4, 12-2, 12-10
DV2 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10
NG SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10
DV4 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10
DV5 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10
DVB SCFD 3-29 3-32, 5-3, 6-4, 12-2,
12-10, 12-11
DWH SCWV 3-31 3-32, 5-3, 6-4, 12-3, 12-10
DWT SCWV 3-30 3-32, 5-3, 6-4, 12-3, 12-10
EFH(LC,LOC) HSPH 11-7 11-1,11-2, 11-3, 11-11, 12-5
EH(LC,LOC) ACPH 11-4 4-3, 11-1, 11-2, 11-3,
12-5
EHB(LC,N) BPH 11-6 11-1, 11-2, 11-3, 12-5
EHPE PPD 11-9 11-2, 11-3, 11-13, 12-5
EHS (1.C, LOC) ACPS 11-5 4-3, 11-1, 11-2, 11-3, 12-5
FLBS3 SPE3 3-13 3-13, 3-25, 6=3, 12-2, 12-7
ELF LDF 11-2 12-4
ELPH1 SCFH 3-29 3-32, 5-3, 6-4, 12-2, 12-10
(Continued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of
Data Item Name Data List(s) Def ined Other References
ELPH2 SCFH 3-29 3-32, 5-3, 6-4, 12-2, 12-10
ELSPT BOIL 3-4 3-39, 5-2, 6-3, 12-3, 12-11
ELTS1 SPH2 3-12 5-3, 6-3, 12-7
ELTS3 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8
ELTS4 SPES 3-14 3-25, 5-3, 6=3, 12-2
ELTS5H SSEE 3-16 3-25, 5-3, 6-3, 12-2
ELTSST SSEE 3-16 3-25, 5-3, 6-3, 12-2
ELTSSW SSEE 3-16 3-25, 5-3, 6-3, 12-2
ELW1B SCWH 3-30 3-32, 5-3, 6-4, 12-3, 12-10
ELWLT SCWH 3-30 3-32, 5-3, 6-4, 12-3, 12-10
ELWH SEEP 3-6 3-3, 3-24, 5-3, 6-3, 11-7,
11-11, 12-3, 12-11
ELWT SEEP 3-6 3-3, 3-24, 5-3, 6-3, 11-7,
11-11, 12-3, 12-11
EPBW(1.C) BPH,BP 11-6 11-1, 11-11, 12-5
EPSC CNUD 12-4
ESHW SSHW, SSHC 3-20 2-10, 3-21, 6-3, 12-2,
12-7
ESS SSEE 3-16 3-25, 5=3, 6-3, 12-2
ESTL CND 7-7, 8~2  6=5, 7-7, 12-4, 12-11
ESTW SST 3-20 2=-12, 6-3, 12-2, 12-7
ETS WLA, WLD 3-35 2-10, 3-34, 3-39, 5-4, 6-4,
8-6, 12-3
EV(1.C,LOC) VLP 11-10 11-2, 11-9, 11-3, 12-5
EVB(L.C,N) BPV 11-6 1t-1, 11-2, 11-3, 11-11,
12-5
EXW SSEE 3-16 3-25, 5-3, 6=3, 12-2
FH(I.C, LOC) HSPH 11-7 11-1, 11-2, 11-3, 11-11,
12-5
FHB (1.¢,N) BPH 11-6 11-1, 11-2, 11-3, 12-5
FHPE PPD 11-9 11-2, 11-3, 11-13, 12-5

(Continued)
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12-4 DATA ITEM REFERFENCES (Continued):

Page(s)
Name of on Whicn Page Number(s) of

Data Item Name Data List(s) Defined Other References

FLF LDF 11-2 12-4

FPCON CND 7-7, 8=2 6-5, 7-7, 8-5, 12-4, 12-11

FSMIN SLID 3-10 3-2, 5-2, 6=3, 12-2, 12-8,
12-10

FSTLMX CNWD 7-8, 8-3 7-7, 7-9, 8-5, 12-4, 12-11

FV(LC,LOC) HSPV 11-8 3-9, 11-1, 11-2, 11-3,
11-12, 12-5

FVB(LC,N) BPV 11-6 11-1, 11-2, 11-3, 11-11,
12-5

FYSTL CNWD, CNUD 7-8, 8=3  7-7, 8-3, 8-5, 12-4, 12-11

FZTAH SPHF 3-10 5-3, 6=-3, 12-1, 12-7

GAMAC WCGHT 3-21, 5-3, 6=-3, 6-5, 7-9, 12-3,

8-5 12-4, 12-10

GAMAS1 SPHL 3-11 5-3, 6-3, 12~1, 12-6

GAMAS?2 SPH2 3-12 5-3, 6-3, 12-1, 12-7

GAMAS3 SPE3 3-13 3=25, 4-1, 5=2, 6-3, 12-2,
12-7

GAMAS4 SPE4 314 3-25, 5-3, 6=3, 12-2, 12-8

GAMASS SPES 3-14 3-25, 5-=-3, 6-3, 12=2

GAMAS6 SPT6 3-15 5-3, 6-3, 12-1

GAMAST SPT7 =16 5-3, 6-3, 12-1, 12-6

GAMASF SPHF 3-11 5-3, 6-3, 12~-1, 12-7

GAMAW WGHT 8-5 36, 5-3, 6=3, 12-3, 12-4,
12-10

H(LG,1.0C) ACPH 11-4 4-3, 11-1, 11-2, 11-3, 12-5

HB BPH 11-6 11-1, 11-2, 11-3

HOMIN SPHI 12 4=2, 5=3, b=3, 12-1, 12-h

HEELT] WLAH, WLDIi 3-37 =34, 3=39, 5-4, 5=5, /=20,
8-6, 12-3

HEELT? WLAH 3-17 =34, 3=349, H=4, 5=5, 5=/,

(Cont inuced)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of
Data Item Name Data List(s) Defined Other References
HEELW WLA,WLAH, WLD 3-37 2-10, 3-34, 3-39, 5-4, 5-5,
6-4, 6-6, 8-6, 12-3
HGSW SEEP 3-6 3-3, 3-6, 5-3, 6-3, 12-3,
12-11
HLF LDF 11-2 12-4
HPE PPD 11-9 11-2, 11-3, 11-13, 12-5
HS(LC,LOC) ACPS 11-5 4-3, 11-1, 11-4, 12-5
HS1 SSHW 3-21 2-12, 6-3, 12-2, 12-7
HS2 SSHW 3-21 2-12, 6-3, 12-2, 12-7
HS3 SSHC, SSIW 3-21 2-12, 3-21, 6-3, 12-2,
12-7, 12-9
HSBPB WLAS,WLDS 3-36 3-34, 3-39, 5-4, 6-5, 7-20,
8-1, 8-6, 12-3
HSS5H SSEF. 3-16 3-25, 6-3, 12-2
HSSS5T SSEE 3-16 3-25, 5-3, 6-3, 12-2
HSTPB WLAS,WLDS 3-36 3-39, 5-4, 6-5, 8-1, 8-6,
12-3
HSTPH WLDS 3-36 3-39, 5-4, 6-5, 8-6, 12-3
TBSAME CNWD, CNUD 7-8, 8-3  3-34, 5-6, 6-5, 6-6, 7-7,
7-9, 8-5, 12-4, 12-11
IFDR CNWD 7-8, 8-3  7-7, 7-16, 7-17, 12-4,
12-11
[FEM CND 7-8, 8=2  6-5, 7-7, 7-16, 7-17, 8-2,
12-4, 12-11
[FSOM SOLP 3-17 3-3, 4-2, 4-3, 4-4, 5-3, 6-2,
6-3, 11-13, 12-2, 12-8, 12-9
[FWOC SOLP 3-16 3-3, 3-11, 3-21, 3-22,
3-23, 3=25, 4-1, 4-2, 5-3,
6-3, 11-4, 11-5, 11-13,
12-2, 12-7, 12-8, 12-9
THYD HYD 3-2 2-11, 3-2, 6-1, 7-2, 8=3,
12-1
IPATH BOTL 3=4 5-2, 6=3, 12=3, 12-11

(Cont inued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of
Data List Name Data List(s) Defined Other References
IRLT BPH,BPV 11-6 11-1, 11-11
ISFT SEEP 3-7 3-3, 3-23, 5-3, 6-2, 6-3,
12-3, 12-11
ISLC SEEP 36 3-3, 4=2, 5-3, 6-3, 12-3,
12-11
ITYPE TYPE 3-2 2-9, 2-11, 4-3, 6-1, 12-1
KFLAG WLAK , WLDK 3-37 3-23, 3-27, 3-28, 3-39,
5-4, 6=5, 8=6, 123
KRACK SEEP 3-9 3-2, 3-3, 3-7, 4-2, 4-3,
5-3, 6-3, 7-23, 12-3, 12-11
LC * NOTE: LC is a subscript
for other data items.
LCS CASE 3-1 2-9
LN STLS 7-3 7-2, 7-6, 12-4, 12-12
LNA STLB 7-4, 7-5  2-11, 7-1, 7-6, 12-4, 12-12
LNB STLB 7-4, 7-5  2-11, 7-1, 7-6, 12-4, 12-12
LOC (1L.OC is a location 2-11, 7-1, 7=2, 7-3, 7-4,
subscript for many 7-5, 7-6, 11-1, 11-4, 11-5,
data lists) 11-7, 11-8, 11-10, 11-11,
11-12, 11-14, 12-4, 12-5,
12-11
MAXBAR STLD 7-7, 8~5  7-2, 7~5
N BPH, BPV 11-6 11-1, 11-11, 12-5
NODE SOLP 3-14, 3-3, 4~2, 4-3, 4-4, 5-3, 6-2,
3-17 6-3, 11-4, 11-5, 11-13, 12-8
NPPD SOLP 3-17, 3-2, 3-3, 3-10, 3-23, 4-2,
3-18, 5-1, 5-3, 6-3, 7-16, 7-17,
3-19, 7-23, 11-9, 11-13, 12-2,
3-20 12-8, 12-9, 12-10
NSLIDE SLID 3-10 3-2, 3-10, 5-2, 6=3, 12-2,
12-8

(Continued)

* Para 2-6-6, p 2-12; para 3-2-2, p 3-1.
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12-4 DATA ITEM KEFERENCES (Continued): !
Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References
OMEGA ONEA 3-5 3-23, 3-27, 3-28, 5-2, 6-3,

12-2, 12-8, 12-10
PEHF 11-9
PHL SCFH 3-29 3-32, 5-3, 6-3, 64, 11-2,

12-2, 12-10, 12-11
PH?2 SCFH 31-29 5-3, 6-4, 11-2, 12-2, 12-10,

12-11 :
PHI1 SPH1 3-11 5-3, 12-1, 12-6 T
PHI2 SPH2 3-12 3-32, 5-1, 5-3, 6~3, 12-1, ,

12-7 )
PHI3 SPE3 3-13 3-25, 4-1, 6-3, 12-2, 12-7 i
PHI4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8 é
PHIS5 SPE5 3-14 3-25, 5-3, 6-3, 12-2 :
PHI6 SPT6 3-15 5-3, 6-3, 12-1, 12-6 1
PHT7 SPT7 3-15 5-3, 6-3, 12-1, 12-6 ?i
PHIFLX CNUD |
PHTF?Z SPHF 3-11 5-1, 5-3, 6-3, 12-1, 12~7 ]
"HIS3 SPE3 3-13 3-25, 6=3, 12-2, 12-7
PHISA SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-7 !
PHISS SPES 3-15 3-25, 5=3, 6=3, 12=2 ‘
PHTSHR CNUD 12-4
PVl SCFV 3-29 5-3, 6=4, 12-2, 12-10 ¥
V2 SCFV 3-30 3-32, 5-3, 6=4, 12-2, 12-10 ;
PV3 SCFV 3-30 3232, 5-3, 6-4, 12=2, 12-10 ;
PV4 SCFV 5-30 312, 5=3, 6=4, 122, 12-10
PV5 SCFV 3-30 3-32, 5-3, 6=4, 12-2, 12=10
PVB SCFD 3-29 3-32, 5-3, 6=b, 11-2, 12=2,

12210, 12-11
PVS SCFD 329 3=32, 51, 6=b, 11-2, 12-2,

12-10, 12-11
RATTOF CNWD 7—8, RENS 7-5, 12-4
RATTON CND 7-7, 8=2  6-5, 7-5, 12=4

(Continued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number (s) of

Data Item Name Data List(s) Defined Other References

RKA1 SPH1 3-11 4-2, 5-2, 5-3, 6-3, 12-1,
12-6, 12-9

RKA2 SPH2 3-12 4-2, 5-2, 5-3, 6-3, 12-1,
12-7, 12-9

RKAE1 SPH1 3-11 3-22, 5-3, 6-3, 12-1, 12-6,
12-9, 12-10

RKAE2 SPH2 3-12 3-22, 5-3, 6-3, 12-1, 12-7,
12-9, 12-10

RKAEFZ SPHF 3-11 3-22, 4-2, 5-2, 5-13, 6-3,
12-1, 12-7, 12-9, 12-10

RKAFZ SPHF 3-11 4-2, 5-3, 6=3, 12-1, 12-7,
12-9

RKH SOLP 3-20 3-3, 3-12, 3-22, 5-3, 6-3,
11-13, 12-2, 12-8, 12-9,
12-10

RKV SOLP 3-20 3-3, 3-12, 3-22, 5-3, 6-3,
11-13, 12-2, 12-8, 12-9,
12-10

RLIMIT CNUD 12-4

RRMIN RRD 3-6 6-3, 12-2, 12-8, 12-10

SPABL COVR 8-4, 7-2  7-1, 7-3, 7-4, 7-5, 12-4,
12-11

SPAMIN STLD 7-7, 8-5 12-5

SRM CNUD 12-4

SST SST 3-20, 2-12, 6-3, 12-2, 12-7

3-22

STR WLA,WLD 3-36 2-10, 3-34, 3-39, 5-4, 5-5,
6-1, 6-4, 6-5, 66, 7-20,
8-6, 12-3

TMINB WLD 3-37 2-10, 3-34, 13-35, 3-39,
64, 6-5, 8-1, S=6, 123

TMINS WLDS 3-35 3-34, 3-35, 6-5, B-1, 8-6,
12-3

TOFEHT WLAT ,WI.DT 3=-36 3~
6

(Continued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Ttem Name Data List(s) Defined Other References

TS1 WLAT 3-36 3-39, 5-4, 5-5, 5-7, 7-20,
8-1, 8-6, 12-3

TS2 WLAT 3-36 3-39, 5-4, 5-5, 7-20, 8-1,
8-6, 12-3

TSB WLAS ,WLDS 3-35 3-39, 5-4, 6-5, 6-1, 8-6,
12-3

TSTB WLAS , WLD 3-35 2-10, 3-34, 3-39, 5-4, 5-5,
6-4, 6-6, 8-6, 12-3

TSTT WLAS 3-35 3-39, S5-4, 7-3, 8-6, 12-3

W1 WLAT, WLDT 3-36 3-39, 5-4, 6-4, 6-5, 8-6,
12-3, 124

TW2 WLA, WLD 3-36 2-10, 3-34, 3-39, S5-4, 5-5,
5-7, 6-4, 6-6, 7-20, 8-6,
12-3

UCBFFZ CSTB 3-33 5-3, 6-4, 12-4

UCBFS1 CSTB 3-33 5-3, 6-4, 12-4

UCBFS2 CSTB 3-33 5-3, 6-4, 12-4

UCBFS6 CSTB 3-33 5-3, 12-4

UCBFS7 CSTB 3-33 5-3, 6-4, 12-4

UCEXS3 CSTE 3-33 5-3, 6-4, 12-4

UCEXS4 CSTE 3-33 5-3, 6-4, 12-4

UCEXS5 CSTE 3-33 5-3, 6-4, 12-4

USCEXWK CSTE 3-33 5-3, 6-4, 12-4

UCWB CcSTC 3-33 5-3, 6-4, 12-4

UCWK CSTC 3-33 5-3, 6-4, 12-4

UCWS CSTC 3-33 5-3, 6-4, 12-4

V(LC,N) VL.P 11-10 11-2, 11-3, 11-13

VB(LC,N) VPV 11-6 11-1i, 21-2, 11-3, 11-11, 12-5

VLF I.DF 11-2 12-4

W WIND 3-31 5-3, 6-4, 11-2, 12=3, 12-10

Wl SCWH 3-30 3-32, 5-3, 6-4, 11-2, 12-3,
12-10, 12-1

(Continued)
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Page(s)
Name of on Which Page Number(s) of

Dara Item Name Data List(s) Defined Other References

w3 SCWH 3-30 3-32, 4-3, 5-3, 6-4, 11-2,
12-3, 12-10
W4 SCWH 3-30 3-32, 5-3, 6-4, 11-2, 12-3,
12-10

WB(LC,N) BPH 11-6 11-1, 11-2, 11-3, 12-5
WwDS2 SSHW 3-21 2-12, 6-3, 12-2, 12-7
WH SCWV 3-31 3-32, 5-3, 6-4, 12-3, 12-10
WKEY WLAK 3-37 3-39, 5-4, 8-1, 8-6, 12-3
WLF L.DF 11-2 12-4

WPE PPD 11-9 11-2, 11-3, 11-13, 12-5

WT SCWV 3-30 3-32, 5-3, 6~4, 12-3, 12-10
WWH SCWV 3-31, 5-3, 6-4, 12-3, 12-10

3-32

WWT SCWV 3-30 3-32, 5-3, 6-4, 12-3

YH ACPH 11-4 4-3, 11-1, 11-3, 11-4
YVS(LC,LOC) ACPS 11-5 4-3, 11-1, 11-3, 12-5
YTTOP PPD 11-9 7-22, 11-13, 12-5
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CHAPTER 13: GRAPHICS DISPLAY OF DATA AND RESULTS

13-1 GENERAL. Module FA has the capability of displaying the input

data and computed applied and reactive pressures in graphical
form on a Tektronix 4014 graphics display terminal. Output examples are
shown later in this Chapter. The program may be run without graphics,
on any kind of terminal.

13-2 EQUIPMENT VARIATION EFFECTS. The nongraphics portion of the
time-sharing terminal printout from the program does not keep

track of how much has been printed on a page. 1t keeps on printing line

after line in typical paper copy fashion. Allowing for this makes the

following alternate procedure necessary, depending on which type of ,f
Tektronix terminal is available.
13-2~1 Tektronix 4014 terminal with option 40-41 installed. Use these

switch settings:

a. OFF key to setting 1.

, 4
b. AUTO PRINT key to the left, for automatic printing of cach ;
page.

‘ . . . ¥
The screen will automatically be printed, then cleared for the next page
as the printout continues with nothing lost. Use the program in the P}
usual way, getting a stack of paper copies in the hard copy unit hopper. ]

Answer the question at the end of module FA .

ENTER 1 TO SEE PLOTS OF THE DATA AND ANALYSES
(NOTE: DO NOT ENTER 1 IF YOU ARE GOING TO RUN MODULE WD.) .
OR 9 TO OMIT THE PLOTS '

with a L. & hard copy will automatically be taken. The screen will be
erased and exccution will proceed as described in paragraph 13-73.

13-2-2 Tektronix 4014 terminal without the 40-41 option installed. Usec

a regular paper copy printing terminal such as Teletvpe, Texas
Instruments Silent 700, DECWRITER, etce., and answer the question at the B
end of module FA with a zero. When module FA is complete, cither stop
the program run with the END command or let the terminal sit waiting for
the next command while you move to a Tektronix 4014 terminal. Start the
program running on the 4014 and restore (REST command in the program
starting sequence) from the UPDATE file from the printing terminal pro-
gram run. Note that this will not interfere with the program still run-
ning on the printing terminal provided that it is waiting Yor a command.
Then RUN module GA, ignoring the printout until the question appears.
Answer it with a4 1 and procceed to paragraph 13-3. This process mav be
repeated each time the UPDATE tile is reset in the ran in the printing
ternminal using the REST command as described above.
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13-2-3 No Tektronix 4014 terminal available. Plots are not possible,

13-3 DISPLAY OPTIONS. After the user responds to the first question
with a 1, the screen is erased and the following is written:

NOTE --- A BELL WILL RING AT SELECTED TIMES
TO ALLOW YOU TO MAKE A HARDCOPY IF
YOU SO DESIRE. TO RESUME EXECUTION
SIMPLY ENTER A CARRIAGE RETURN

ENTER 1 TO PLOT INPUT DATA
1 TO PLOT FORCES AND MOMENTS
* TO TERMINATE GRAPHICS

13-4 INPUT DATA. Responding to the above question with a 1 starts

the input plotting portion of the code. The active load cases
will be printed. The user must then enter the number of the load case
he wants plotted:*

ACTIVE LOAD CASES

ENTER DESIRED ACTIVE LOAD CASE

OR AN * TO RETURN
?

13-4-1 [f the user responds with a load case not available, the follow-
ing message is written:

LOAD CASE SELECTION NOT ACTIVE

The load case question is then repeated. 1f the user enters an *, the

input graphics portion of the code is terminated.

13~-4-2 1f the user responds with a load case number that has been
processed, the screen is erased and the following pictures are

output:

* NOTE: If there is only one load case, the question will be skipped.

[3-2
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Earth and water data and resulting pressures:
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b.

Surcharges and direct loads. If any loads have been applied

to the structure or the top soil layer, the following graphs
are output:

LOAD CARSE

TEST DATA FILE ‘XIBITH’ TAKEN FROR CRITERIA DOCUMENT Ex. M

10.0000 PSF
10.0000 PSF

SEE£3 1
3 883s2s¢

SER

$82335%




13-4-3 The user is then given the opportunity to plot the input for
another load case:

ENTER 1 TO PLOT ANOTHER LOAD CASE

@ TO CONTINUE
5

Responding with a 1 returns the user to the question in paragraph 13-4.
A response of 0 terminates the input plotting section of the code and
returns the user to the question in paragraph 13-3.

13-5 COMPUTED MEMBER FORCES AND MOMENTS

13-5-1 1f the user responds with a 2 to the question in paragraph 13-3,

the output portion of TWDA is invoked. The available load case
numbers are output and the user is given the opportunity to select a
load case to be processed:*

ACTIVE LOAD CASES

ENTER DESIRED ACTIVE LOAD CASE

OR AN * TO RETURN
?

If the user selects a load case other than the ones output, the follow-
ing is output:

LOAD CASE SELECTION NOT ACTIVE

The load case question is then repeated. If the user enters an *, the
output graphics portion of the code is terminated.

13-5-2 Once a correct load case has been selected, the user must then
choose which member of the wall he wants output displaved for:

ENTER MEMBER NUMBER

STEM --- 1
T0E --- 2
KEY ---3
HEEL --- 4
* --- RETURN

* NOTE: If there is only one load case, the question will be skipped.
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If the user responds with any number other than 1 < n < 4, the following
is output and the user is given another chance to input a member number:

THE *TOE' IS NOT DEFINED FOR THIS GEOMETRY

The user is then given the opportunity to select another member or
return:

ENTER 1 TO PLOT ANOTHER MEMBER

$ TO CONTINUE
?

A response of 1 returns the user to the question in paragraph 13-5-2. A
response of O returns the user to the load case selection question in
paragraph 13-5-1. Any other response repeats the question. The user
must enter either 0 or 1.

13-5-3 If the selection of a member (paragraph 13-5-2) is successful,
the screen is erased and the plot selection is displaved to the
user:

ENTER PLOT SELECTION

TYPE 1 --- AXIAL FORCE ’
2 --- SHEAR FORCE
3 --- MOMENT
4 --- ALL PLOTS
* --- RETURN
N
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a. A response of | gives the user a plot of axial force versus
clevation for the member selected.  An example of this is as
tollows:

FLOODUALL EXAMPLE 1 (AMNALYSIS/BASIC WALL) LOAD CASE ¢ STEN

67.25

64.75 K\\\\\
62.25 *\\\\
59.7S \\%

57.25

-

V4
1%__ | IS SRS ISR N
/

— -t~

ZOr—ADCM—Mm

$4.75

52.25 ;

48.75 <

47.25
N

101t. 2411 Jo11. 4011, 5011 1.
511.3 1511, 2s1t. 3511, 4511, 5511, 6511,
AXIAL FORCE (LB/FT)
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b. A response of 2 gives the user a plot of shear force versus
elevation for the member selected. An example of this plot
is belcow:

) FLOODWALL EXAMPLE 1 (ANALYSIS/BARSIC UALL) LOAD CASE 1 STERN

67.25

64.75

62.25

58.75 X

§7.25

ZO4DCMEMm

[

54.75 o,

-

52.25

49.7S -
47.25 \

44.75

9. 2000, 4000. 6000. 8000. . 1000E +S
1000, k1 5000. 7

SHEAR FORCE (\B/FT)

e el A e easer

13-10




ZO—4DCMr-Mm

g TV~

67.25

64.75

62.25

$9.75

87.25

49.75

47.2%

44.7S

c. A response of 3 allows the user to display moment versus
elevation for the member selected. An example of this is
as follows:

FLOODVALL EXAMPLE 1 (ANALYSIS/BASIC WALL) LOAD CASE 1 STEM
L _
\\
‘\\\\\N
P\\\\\~\\\\\\\\\

.2000E +S + 4000E +S .6000E+S BOROE+S
1000E+S . 3060E+S .5000E +S « 7000E+S <9000€+S

ROMENT (LD-FT/FT)
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It the user responds with 4, all of the preceding plots will be displayed

sequentially with a pause between each one.

13-5-4 If the user responds with an *, the member selection portion ot
the output graphics routine is again invoked:

ENTER 1 TO PLOT ANOTHER MEMBER

P TO CONTINUE
?

A response of 1 allows the user to select another member for piotting
(paragraph 13-5-2). A response of O returns the user to the load case
level of selection.

ENTER 1 TO PLOT ANOTHER LOAD CASE

p TO CONTINUE
?

A response of 1 allows the user to select another load case to be dis-
played (paragraph 13-5-1). A response of U returns the uscr to input-
output selection (paragraph 13-3).

13-6 TERMINATION. Referring to the question in paragraph 13-3, a
response of an * terminates the graphics portion ot TWDA.

ek




CHAPTER 14: EXAMPLES

14-1 EXAMPLE A: ANALYSIS OF A COMPLEX RETAINING WALL:
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‘N

f OREGIN MEEE STRESS ANNEYSHTS
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LECT vkt 0 S OB ANAL YSTYS FOR HEEL (OR 7, No R, OR %)
A

BEEL ANALYSTS COMELETE TO END
SEAVRCT TYEL o S0 0K F ANAL YSTS FOK HEEL (OR 7. N, R, UR %)
H

§ OMODLE WA COMELE TE

!
¥OUETIATE FIE K SET
]

"
bOCIHIMAND- TIATA FHAGE ENTERED
]

 OMMANT
NN

INTER S 10 SENIC REFORT TO ADEC TERMINAL

Ok O T SAVE IT AS A PERMANENT FILE
(¢ 1 10 BETALH (DESTROY) IT7--

o
20

PRIER YOUR ARE CENTER TERMINAL SACON STATTON CONE
SIS

SNUME #7900

o mpdate file for future vestnrt is named {XAUFD

«top Oh Greleace unmevded £3les)

¥

MALKRKRYRURRRERAARRCRAMEAKRRANKKRKRRKKERRARRRREARKRKRRRRRARE
14932129 NN 12/ (/RN

MATES TN EXPLATN SPECTAL PRINTANT THAT MIGWHT BE IN THTG Fl{Fee

THE VALTE "a 123431 " 18 LSED YN PENDTE AN UNDEFINED 1TEM,
THE VALIE M YW3PF43IT MEANS THAT YWE NEFAULTY VALUE wa§ REQUESTED,

A MMENMDRY Fanl T AT ., " MFESSAGE PRARARLY MEANS THAT NEFNED NATA IS UNDEFINED,

Fun o 0F NOTES,

COMMAND ENTERFENG
AR B

e ALt NATA RFSET FOR FREJN START o8

CNUvanND ENnTEREDY
]

COMMAND $NTERENE
M




AD=A100 734 ARWMY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/6 13/
USER'S REFERENCE MANUAL: COMPUTER PROGRAM FOR DESIGN AND ANALYS=<E1
DEC B0 W A PRICEs R L HALL, H W JONES

UNCLASSIFIED WES=INSTRUCTION-K-80~7

3 o;l.g
ap &
3‘00754




14382151 NN 127 1/R0

wALL DFECLAWEN TO HE A WYNRANLTIC RETYAINING wAlL

COMMAND ENTERED)
NAT'E ANALYSIS NE COMPLEXY RETAINING walL

COMMAND FaTpRED?
rasfF y 3

FOMMAND FNTEREDY
SPT7 0 30,0 N,n 120,0

cnumMaNnn ENTERED:
SPHI 0 300 0.0 120,0

SMAT EMMIGH vALT'FS FNTEREN TN DATA | 1SY = SPHY
TRATLING VALUFS SET TO ¢’

COMMAMD ENTEREN]
SST 6 77,0 ton,0

COMMAND FNTEREN}
SSHE  h AT 29 A0

COMMAND ENTERENG
SPFY fR,0 0,0 120,06 tRA.H 0,0

MOT BNOUGH yALUES FNTERFN TN PATA | TST e SPES
TR4TILING VALUES SET TP °Cc*

COMYAND ENTERENY
SCFV % anp,0 2,0 AON, O a0 400,0 7,0

NAT ENONGH VALHFS FNTEREN TN NATA | IST e SCFV
TRATLING vaA''ES SET TO *(°

CNMMaAND ENTERED}
SCwV % K00 Y,0 0,5

NOET EMUIGH vALHIFS ENTEREN IN DATA LTS' o SCwy
TEATLING vAL1ES SFT Tn ece

COMMAND pHTERENY
SFEEP Yy 77 .M Ru.%

MOT FNNIGH VAL VES FNTERED TN DATA | 1ST o SEFP
TRAILIMG VAL VFS SgT T *r?

CNMMAND ENTEREOY
wWiA A7T,§ 2,0 r

FOMMAMND E0Tp REDY
ALAR 11,0 40,0 12,0 A,n

(OvMANDY P ATEWEDY
“L4aS 12,0 0,0 A0 6.0 0.0
COMMAND ENTERENS

wLAT 70,5 fA,0  f0a,06 N0 100 0
COMMAND FNTERENY
wLAM RN € Pu,n
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CRsmaan ENTERET)
STLs Y n,RQ 1 N_AK9

(AN NI FH“’QFh'
ST R 1 1 [ 1 0 RQ

CNUMAND P uTENENY
STLR 12 1 P,R9 | 0 RQ

ChamMmann FNTERENG
OPNATE

¥ UPDATF F1|F RESET
n

FOMMAND PNTEREDY

COUMANG ENTERENY
Witn f A

ANALYSTS OF (NUPLEx RETAINING wALL
1dgdng&1 ON 127 VY /HN

]

* REGIN RASYC STARILITY NATA CHECK

L

DEFAULTY vapp D 62,50000 USED FOR GAMAw
DEFAULY val € F 150,0000 USED FOR GAMAC
NEFAULT VALLE NF 1,00n000 IISEP FOR ESS
NEFAVL T VAL{F NF 2,0NN000 USED FOR Fxw
NEFatLT Va6 OF 0, ustn FOR UCEXSS
PEFAULY ValLiE NF 0, USEND FOR CEXSW
NEFALLT vaL+r OF 0, USED FOR (CHXSS
PEFALILY VALUE OF n, USEN FOR UCHESY
NREFALLY vaALyF OF o, USEN FOR OCHFS2
NEFALLT VALE NF a, LSEN FOR UCRFFZ
DEFEAULT VALI'E nF 0, 'SEDN FOR LICHFSY
NEFALLT vaL | E NF 0, USt[ FOR (CRF Sy
NEFAULT VaL1 b OF 1,000000 VSED FOR LICwS
NEFALILY val,F NF 1,000000 USED FOR Cwh
PEFAULT valL(f OF t,000000 USED FOR yCwk
NEFAULT VAL b NF 4 H&EN ENR TFwN(
DEFAULT VaLf [F | LIRED FNR 16 S0OM

14-12

(L NAD
(L0OAD
(LOAD
(LOAD
(LOAD
(LOAD
(L0AD
(LoaD
(LOAD
(LNan
(Loap
rLnan
(LNAD
(Lnanp
tLNAD
(LOAD

(LNAD

CASE
CASE
CASt
CASE
CASE
CASE
Cast
cast
cast

CaSt

cast

3)
3)
3)
3)

1)

3)
3
3
LB
3)
3
3
3
3
1)

3




DEFACLT vaL(t
PEEACLY val b
SEEALLY vaLb
NEEA LT Vgt
NEba LY Vst
NEF ALY vaL ot
DEFA LY v

NEESLLY VA b

ANALYSTES N (O

1 1,000¢p00 PPN FOR (Chma (Lred CASE )
e ALVRRRY LSEDN FDR RReIA (L8 cast 3
s 2 CREIY FLR wRACK (Lran Cast 3
19 LT AN ] LSEN B0 B SMTA S han cast W
* ! LREN FOR OASLINE trcan cASh W
o CRED BOR mGSe (LOAR CaSt 33
5 13, naen CRED FDR RESAN (LOAD CaSE 1
* T JSED RON RTSEN (Lran cast 1)

MELEY SR TAYNTNL mAl

tugp lap NI N IR

LI DO B RSN

FEOQTAMTIYYY NATA [ub(w

ANALYSTS pof (onRp e GETAINVING ALY
tagAAgES T N 12/ /A

FEELE N SN Moy LE

VART AP kg w
VARTARLE ssnea
HSaeR

Fa

CALCU ATED 7,680 (HweTnpelSTHY
CALCUTATEY 0R NEEARCTED To CLOSE CONRATNATES,
LR IAET R LN TR LA O

COONPINATES OF CORNERS (VF wALL (NOSSeSECTION

NeCUDUNINATES ARE o TOwaARD MEEL FE0M RASIC wnQM[NG FOINT (H*P)
Yer INRNTINATESRS ARE F P yATINAS

T, L} Y NDESCRIPTION NF PUINT
- o g aan LA LK L ER LN X ] CEE A X R N R R R N R L L L L LR T X X I ey
; n, RY, nano HANTC wnun NG POINT o TNEeQTINE DF STEM T(op
P N, Ta 0000 RAATTOM 08 TOE-STOE FACFE OF STIEM (AT TRY)Y
A n, T4,0000 KETabEN TS ARND TSP, AN TP BACE OF TNE
“ e, 0000 Ty, nnpp TP OF TEOENY = AT DOTER FAD OF Tap
5 L3 RN NN TA 8000 TNF ENDY OF RASE = AT utyy
t q,nne ro.8000 NEFL END DF RaSH
1) 9, Nnnn Tu, 0000 1D OF NEFLTY m TOP OF DNTER END (OF NEE
te 40NN Ta &non UATTIOM 0% HEF| «SIDE FaCt OF STEM
1 1,0000 RY sapp UATINE OF HEEL«STINF tnP PANE| OF STEM
[ [ AT &naa TAP NF wWp b L =SIDE FACE OF STpM

[a-13
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ANALYSIS OF CPMPLEX RETATNING wall
14361855 ON 127 1/R0D

[ ]
8 BREGIN NATA CHECK FOR ACTIVE EARTW PRESSURES COMPUTAYINN
L]

DEFAULY valLuE nF 0, USED FOR NELTAL(LC)Y (L0AD CASE %)

COULOMA’S CNEFFICIENTS OF ACTIVE EARTH PRESSURES FORy

BACKEILL LAYER Xa_vALLE
- L ALAL s A v AIA VA AAAAp s
0,371
2 0,3711

HORIZONTAL ACYIVE BARTHK PRESSURES FOR LOAD CASE 3
FOR CLASSIC(COULOMB) AMALYSIS IN Sa (END OF wWFEL)

NUTIPHT NF ARRAYS w, Ew, AND YW IN MODULE Sa FrR CLASSIC analvyYSIs,

FLEVATION INCRFMENTAL WORIZONTAL INCREMENTAL WORIZONTAL

STATIC FORCE EARTMOIAKE FNRCE
(FT) (LAS/FT)Y (LBS/FT)
sPeossanes LA AT 2 XL LYY Y A EY YY) AL ALY L LAl L A i
Ba,790 T7,4212 0,
R?7,790 au,527 0,
R ,790 89,085 n,
85,790 133,5R 0,
Hy,790 176,73 0.
81,770 206,08 0.
Rp,790 227,51 o,
81,790 24R Ry 0,
Rn,790 270 ,1R 0,
79,790 291,51 n,
TR, 790 312,85 e,
77,790 334,19 0,
Ta,790 355,587 n,
7,790 376,Rn n,
74,790 39R, 10 o,
7%,790 419,85 n,
72,790 281,10 n,
772,500 64,524 "

FUOE THWE BROVE | NAN CASE Twg RESULTANY FORPCES ARED

RESULTANT =NRTZNNTAL STATIC ACTTIVE FCORCE = UP3H, P20 LKS/HLWTIT #T
ACTING &1 ELFVATION TR, 09

QFGULTANT RORTZANTAL ACTIVF FNORCE (1IN EXCESS NF STAYTICOY
NDUF T FARPTHQLAKE = n, LAS/HQORYIZ FY
ACTING AT BLEVATION [J
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THE FOLLNSING TAALE JACLUNES wall anM SOTLe~8TER %a8S An(VE MASE, aNU
THE BORCES 4LYING ON 1T, EXCEPT Tyt wORTZNANTAL SEECARF AND UPLTFY

BBE AOT INCLUPEN WMERE,  "ACTIVE EADTW® INCLUPES ThHE o leudy «ATER PRESS_CE

IF 4 CHACK TS #SSLMED IN TwE FANTH CNVER CyER TWE END NF Tep wEEL,

LNA&D £a8e %

VET IC 8L “ORTZIONTAL MOMENT
FNRCE [T
LB/SLYICE LK/SLICE LHeFT/SLICE
-.-...-...--'---Q......---..-0-...----—-—..-.---..I.-....--..-.--".
LLIN] S3n8,2% [ 22n2k, 1%
ACTIVE FaweTy o, UPIR, P20 e25uhy 20
S50TL+aaTER 13635, 94 0, 937A9,52
SURMHARGLES 1803,12 n, ARk24, 35
NIRECT | Dahg r, 0. 0,
w NN N, n, 0,
EARYNQIIAXE 0, 0, O.
b A A Al D A A A AR L Z A T L T L LT R e L L O T )
TRTag 20531, 3¢ Cr A INrdd 0QRud Ry

ANALYSIS 0F CNUPLFY PETATNING WAL
14337119 NN 127 /RN

]
¥ AFGIN THFE nVvFRTURMIMNG COMPUTATION
]
L DAN casE 3
NEFALILT vaLpt NF 1 NSEN FOR TSFT(LC) (1LOAD CASE 1)
DEFAULTY vaLig O 1 HEEN FOR NPPD(LC) (LNAD CASE 3

NESHIL_TANT 1S WLlTHIN THE KERN
CREEP PATH NESCRIPTION FNR LNAD CASE 3

Y NNUNTNATEY YarANKNDIMATES HMYDRNSTATIC PRESSUHRE
9,00 LT n,
9,00 72,50 5u%,4sS
.2 N0 7?50 3167,9%
2,00 77.00 0,

DVEBTUNNTAG HYORAIG I( GRANTENT =




.

PRI 5 e VO W

> VALUF OF APPD(LEY FOUND g 3 IN S/ [HEKTT (LDAD CASE  3)
> VALUF (F aDmS} Fonmn =z o, IN S/0 CRERRT (LNAD CASE ) .
> VALUF NF pHTSY FUtan oz tR, nNaNN IN S/R FHEKRY '1.N4&N CASE )y
» VALUF NE aAD=Sy FOUND g o, T S/R CHEMRY (1 OAN CaSE 3
> VALUF NF ADMSK FOIIND 0, IN S/R CwbxkY (LDAD CADE 3)
> VAINE HE PpRISU FOnNn g n, IN S/R rubuRY (LNDAD CASE [¥)
» VAL 4B F DMHISS FNind D = n, 1IN S/0 ryubkRY (L NAD CASE 3)
]
|
1r g
i il
t
i
H
AT WANPeSNP ] I*Tr WP ACH g
WEIRMTER AVERAGE COFFETZTENT NE FRICTION = n,32 }
WEIRHTEDR AVERAGE ADHESTAN = n, (LR3/850,F 1) **
BFFECTIYF WASE wINTH =z 11,00 (FEET) E
FFEECTIVE LEMGTH ALuNG RASE SI NPE s 11,00 (FEET? ;
NOBMAL EORCE ACTING (N ©ASE = 16962,56 (LBS/SLICE)Y M
FRICTINNMAL FNKCE H Sa5m,58 (LBS/SLICE) ;
EORCE NUE TD ANHESTNN ] o, (LBS/SLICE)
TNTAL FaNCE ALONG RASE ] 5054,5R (LBS/SLICL) 1
HARYTZONTAL COMPOMENT OF TNTAL FORCE z 50%6,5R (LBS/SLICE) -
1
PASSIVE FARTH PRFSSURES FOR L7 ab CASE 3
NPpPn = 3 ;
FLEVATION O TOP NF SNIL T T, 020 (F1)Y
PRESSINE AT TNP NE ST s 0, (LR&/SB,FT) j
FLEVATINN (OF LNWEST PNINT NN wALL = 72,500 (F 1)
PRESSHRE AT | NwFST PUINT ON wAl]l = 729,62 (LHS/SQ,FT)
PASSIVF FakTH FDRCF =z wjhuR 9 (LRS/SLICF) '
PASSTVF FARTHN MOMFNY ] PURLL U (FTel RS/SLICE) !
NISTANCE SRN™ THWE TOFE TN THE WESLLTANT [ ] I.Qn (FT) !
VERTICAL FNRCE DNUF TO UPLIFT PRESSHRE DN RASH = =4968,7% (LBS/SLICE) ,
NORTZNMTAL BURCE NIE TO HYNDRNSTATIr PRESSURES ] 2u67,33 (LAS/SLICE) |

MAMENT NI TN UPLTFT AMD KRYNROSTATIC PRESSIRES 9 et 1Ny ,56 (FTelRS/SLICE)

TMp RESULTANT RATIO 8 n,3541, FNR LOAD CASE 3




ANALYSIS NF CN“PLEX QETATINING waAtt
18937120 ON 127 V17RO

[
® AFGIN SLIPING COMPLTATINN
[}

FInag FACTOR NF SAFETY AGAINST SLINING =
RY SHEAR ERICTINN METHND

1,01, FPR LNAD C(ASE

SuUM OF PRIVING FNRCES 8 &708,529 (LRS/SLICE)
SuM OF RESTISTING FNRCFS & AAR0D 135 (LAS/SLICE)

PASSTVE FARTH FNRCEH ® 1745,75 (LLAS/3LICE)
ACTIVE FaRTR FNRCE ] 4238,20 (LRS/SLICE)
HPLTFT FURCE T =4968,75 (| BRS/SLICE)
SUMMATIAN OF WNRJZONTAL WATER FNRCES 2u67,33 (LRS/SLICE)

FALLVIRE PATH COONDTNATES UNDER THE NEUTRAL BLOCK

X Y
e 0N 72,50
9,00 72,50

ANALYSTS nF COMPILEX RFTAINING wA[|
1Up37021 NN 12/ 14RD - 1

.
®  HEGIN ALLNeARLEF HEARING CAPACTITY COMPUTATINNS
[

ELRSY SET 1N {0 FEFT RFLNW | NWFEST PAINT NN RASE

ALLNwARLF HEAWRING PRESSURES wIlL NNT HE COMPARED
TO THE ACTHGL HEARING PRFSSIRES RECAUSE THE ALI OWABLFS Wi RE NOT NEFINED,

Fuw tnap casF 3,

Fluw THE RASE CONRDINATES x3 «2,00 vz 72,50, THE AHSALUTE VALUER OF)
THE ACTUAL REARTING PRESSURE [} 2652,98 (LRS/Sa,F 1)

FOR TWHE HASE CNNRNINATES Xs a,0n Ys 72,50, THE ARSPIUITE VALUE OFyg
THE ACTiAL He AWING PRESSUEE . 176,58 (LBS/SQ,FT)
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ANALYSIS OF (OMPLFX RETAINING WALl
1487121 O8N 127 /R0

# REGIN COST ANALYSTS

. W w We® W e P N R

I S R P S S I S P O O ¥ I S N e P e T YY)

SNIL LAYER VOLLME tINTT COST TOTAL CUSTY
(CHFT/LFT) (DOLLARS/CUFT) (DOLLARS/L FT)
3 0, 0, 0,
4 0, 0, [
[ n, 0, 0,

CNST & VOLUME DF HACKFILL MATERTA(,

LI P Y PR L Y PR P P Y P T R L R PR T L L PR Y R I L T L L L L A

SOTL LAYEP VO UIME UNTT COSTY TOTAL CUSTY
(CUFT/L ,FT) (DOLLARS/CU,FT) (NDOLLARS/L,FT)
! 0, 0, 0,
2 0, 0, 0,
FILTER ZIn0NF 0, 0, 0,
7 0, 0, 0,
[ n, 0, 0,
cmreeene JCOST Kk VOLUME NE CONCRETE e o < -o-
P4 A N v S A AN BN At AAL N AN A a8 A A At A LAY SAAS Bk
Stetion YO isE uUnNlr cost TOTAL CUSY
(CHLETZL BT (POLLARS/CULFT) (NOLLARS/L,FT)
STEM 1h h3 1,00 16,63
HASE 1R, 75 1,00 18,75
KFy 0, 1,00 0,
TOTAL CNACRETE VOLIIME 8 IS, A4 (Ci FY / LF), $0R LOAD CASE s
4
f g
# REGIN ROTL FONTHRNL CALCULATIONS FOR LNAD CASE 3§ -,
[
THRE COMPHTEN CREFP RAT]N FNR & TTIP iV, DF 72,50 18 $,1A9A
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ANALYSIS OF COMPLEX RETAINING wAl
tugd712% 0% 127 /7RO

¥ AEGIN NATA CHECK FOR ACTIVE #ARTH PRESSIRES COMPUITATINN

CONNUAYS rNEFEICIENTS NF ACTIVE FARTH PRFSSURES FORy

RAC!'IIL EA!fn

R R A W N N

KA VALIE
‘o, kAn
? 0,3RRA

HORTZNONTAL ACTTIVE EARTH PRESSURES FNR LNAD CASE 3
FOR CLASSTCICOULDMR) ANALYSTS IN SP (FACF 0OF STEM)

NUTPLUT NF ARRAYS WS, FMS, AND YVS [N MODULE SP FNR CLASSIC ANALYSIS,

FLEVATTION  INCREMENTAL WNRIZONTAL
STATIC FNRCE

(FT) (LHS/FT)
avoscuane LYY R AR TR LSS L Y]
ky, 087 1R, 227
R4, 087 105,78
Ay 487 192,5)
Ry 087 249,94
Ry, u87 T2 ,k?
A5, 057 FLY IS
Ry UST 2R9 18
An, 487 29k RS
T9,u%? 306,80
Ta,u87 1R 87
77,657 112,61
Th,us? L LI ¥
15,457 387,21
Ta,h0n 180 .20

INCREMENTAL HNRIZONTAL
BEARTHAUAXE FORCE
(LRS/FT)

239 D290 9IDDDD I OEZD

sitn THF O AROVE | NAD CASF Twg RESIH TANMT FOR(CES ARES

FESULTANY WNKETZ0ATAL STATTI( ACT[vé
ACTING 8T FLEVATION 79,9%

wEQUIL 1A T il f 7G0T Rl ACTIVE FOWCE (TN

FORCE = INGO, M7 LHS/HURTIZ FY

FXCESS nk SYTATIL)

Mg T B ARTM I ARF = n, fHS/HORTZ ST
ACTING AT BLEVATTINN n,
»
@ FlT MODILE FA
[}
»
g PDATE Fipd WESET
[ )
corvManND ENTERFDY
@ik, w4
14-19




ANAT YSTS OF COMPLEX WETATNTING waLL
1448Q934Y NN 127 (/R0

: AFGIN MPDLLE wh

8

NEFALLY Valufé NF 0, USFI FNOR RHASER (i DAD CASE %)
NEFAULT vaLik OF n USFN FOR XFLAG (LOAD CASE %)
NEFALILT VALLF OF 0, USEN FOR NKEY (LOAD CASE  3)
MEELA  CALCILATENR TN RF 7,.5000

$TH CALCULATED 10O KHE 0,1R1RD

SLOPE (F TNp Nk HEEL SLAR = 15,00 w ¢ 4 vV (100,001 ¢ |EVEL)

COORDINATES NF COPNERS NDF WALL CROSSeSECTION

Xar NNRPINATES ARF ¢ TOWARN HEEL FROM RASIC WOARKING POINT (RwP)
YorNNRNIMATES ARE ELEVATIONS

pT, X ¥ NESCRIPYINN OF PNINT

-w pPRgEsee- orTeswencan FYTTY R PR R LYY YT Y ey Y YT L LS Y L A R X L X ¥
1 0, 87,5000 HASIC WORKING PNINT x TNE«SIDF OF STEmM TQP
? o, Tu, 0000 ANTTIUM NF TNEeSINE FargE OF STEM (AT T81)
3 ", 74,0000 RETWEEN TSt AND T1S82, nn TnP FACE NF TRE

u .2, 00NN 74,0000 TP OF TNEWY = AT DUTER END NF Tw2

5 -p,0000 72,5000 TNE EnD NF RASE = AT RYE(Q

10 G.0000 70,5000 HEEL BEND OF BASE

1 Q,000n Ty, 0000 TNP (IF HEELT2 & TOP nF CUTER END OF MEEL
[ 15000 Ta, 5000 HNTTINM NF HEELSTDE FACE 0OF STEM

13 140000 A7,%000 HATTOM OF HFELSINE TNP PANEL OF STEM

14 10000 RY 5000 TP OF WEELeSIDE FACF NF STEM

158 R,50N00 72,5000 RNTTUM NF CUTNEF walLl HNDER KEY

wlTh HASF RaDTHS ("RASER", 0,0 FOR RECTANGHLAR) = 0, FEET,

TAE END OF pASE UNTT wINTH g 1,0000 FT, AND
HEEL EMN OF KASE DN]T wInte = 1 0600 FT,
(RASTL »ORKTINA PNINT 1S 4,0 FT, wink)y,

wALL NATA L1518y

“lL A ETS Tep STw HEEY W
R7,50000 2,nnnnnn N IRTALRP 7,50m000

wi 89 fiw ug RASKR {L1ST=wlRR)
1t,000n0 n, N,

wl AW HEEBLT) HERL W HEFR T
1R, 0nnnN 7.,5000n00 Au, 0000
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ri AK wF)oaf DuFy wKby Hk TF
[ 0, n, f0n, 0000
wlAS TSV TSR T81H HETPM HSTPH
12,00000 0, 1R, n00N0N 0, 0,
“SRPH

Nyumisins

]
wiat HTE TNEMT g Twi TSy }
12,%0000 TR,ONNON 1ho,nono 0, 100,0000
! ceae THINH TMING

e, 123unn0F T e 1280000F 3¢
LOWEST MONCHNETE = 12,50 FT,, &7 WEER] END OF KHASE
COMPAREN W1t1M ThE PREVIONS N1 (0F  72,5808000 kY,
erereeveny PHESSURE DATA VERTFIFLATION FOR LOAD CASE } esmesovsas

FM TOB CALCILATEN T RE R4 500
FNR LNan ragF 3

> NPPR 1S 3

sevemcvamgunnens ENDN (IF PRESSURF NATA VERIFICATION aeame~secscsmcces

NEFALLT vALLF 18 ynno0, 000 N F0OW FPCON (LNAD CASE 3}

NEFALLT vaLyt 0F N,290000N0F NA (iSEN FOR ESTL fLNAN CASE %)

NEEALILT VALUE NF 9,190000n LRF Y FOR RATIOM (LOAD CASE %) r
NEFBULT valLIE NF n, 3800000 1HeED FOR RATINF (LNAD CASE  3) ,
NEFALILT val:F NF 20000,00 USFN FOR FSTLMX (1.0AD CASE 1Y

NEFAULT vaALNF 0OF n {ISEN FOR 1FEDR (LNAD CASE 3)

PEFBLLT VaALIE NF 3, 800000 1§k FOR COVKS (1 NaD CASE 1)

NEFB8t T VALI'E NF 3,500000 11eF N FAOR CovTs fLNAD CASE 3) ~
NEFAILT VaALE OF y,500000 vk N FQOR COVTIRA (LNen CASE 1)

NEF ALY vALIIE NF 4,500000 UeEN FNR COVRR (LCAD CASE 3)

NEFAIILY valLuk nNE 2.370000 N8k FOR SPANL (1L 0AD CASE 3

CNYATINEN PAGSTVE PRFESSHRE Vva)IIF (1F 729,623 USEN FNR LNAD CASE [}

ANALYSIS Nk (OMPLEX RETAINING wAlLl
fdgqu0gue DN Y27 /RO

[}
¥ KFGIN STRESS AMALYSTS
[}

AMBIYSTS OF CNMPLEY RETATINING wiL)
(ugbneald I 127 /7RO :

-
#OMEGTN STEwM STRESS ANALYSTS
[
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ANALYSTS afF CovMPIEx RFTAINING
14951127 NN 127 /K0

L]
# RFEGTM TNF STHESS ANALYSTS
n

SHEAKR AT A RISTAMCFE D FROM TH
woa> AMALYSTS WITHIM 1oFNOT N

UAMENT AT TLE STEM (PAINT 2)e

vewens SECYTINN PRPAPERTIES AT X
unM,  CN4P, FaCE DVERALL
STGN  wIDTH, TN, NEPTH (N,

+ 12,00 18,00
. 12,00 18,00
FLEXURE ANAI YSIS AT X = &N, 00
LNAN N (CUwPzs) M )
CASF LR / SLICF (ReFT/SLICE
LA A 0 J LA A A RS X L X J L XX R LR NN X ]
) s, =3R91,
ALTFRNATF 1 0AD CASE LI )
§ 0, «391s,

SHE AR AND MAMENT AT X = 0,

meeee SECTINN PRNPERTIES AT X
MOV, COmMP, FACE (VERAY |

SIAN  wWINTH, M, DEPTH IN,
. 1o, 0o tR 06N
- 12,00 1R, NN

ee= SHEAR ANA) YSTS AT x 2 0,
Lnan v NOCNMP 4

CASFE LR /7 SLICE LH /7 SLICE
3 =3RQA 912 ,Ky
ALTERNATE | AN (AN 14
3 »3RQH N o,

FLEXUWRE ANAY YSTS AT X = 0
LNAN  * (rNuPz4) e
CacF LR 7/ sLIrCFH LHReF T/SIICE
1 a5, «ins87,
AL TER P ATS | °A - (AaSH (3

] n, =198 8

wht |

¢ STt ‘e
F END NF TOE 18 MFANINGLESS €rwmm

& «0 0014 ( 1,909 FEFT FROM END OF TNE) emoew

EFFFCTYTIVE RETMFORCING TENSINN

NEPTH, IN, AREA, SO IN FACE X J

Pepacse®Pe ceoeNvasreSe L X X R X J LA A N 2 1 LA A AN
{a,50 0,R0 Tnp 0,263 0,912
13,50 0,89 HOTT n,271 0,910

1 ( 1,999 FROM END OF TNE) (4 M & TENSIUN N TOP)
Fr FS
PSt PSY

1RA, 3621,
NALYSTS FOR VEHT, LOADS ONLYY
175, 4se?,

e 0, t 2,000 FEET FROM END (OF TNE) weeew
EFFECTIVE REINFORCING  TENSION
NEPTH, TN, AREA, SH IN FACE K J
14,50 0,h9 Tne 0,263 0,912
13,50 0,89 ANTT 0,271 0,910

( 2,000 +ROM END 0OF TNEY (4 V T END DOWN) wee
M UNTY SHEAR ALLNwARLE ACI31Ra77

LRk T/S(ICE STRESS PST  (INIT STRESS PROVISION
TeseenPeose LE A A A A L R X cPeesenSeosese LE LA XX XK X J
«$017 24,062 60,402 H,7,64,5%
NALYSTS FOR VERT, LNANS NNLY}
=39H? 5 24,062 b1,914 R, 7,0,4H

{2,000 FROM END OF TNFY (4 M 3 TENSTUN TN TOP)

br (33
pet st
seces eoseas
tan,  An73,

Nal YSTS Pk VERT, [ NANRS 1 vy
117, nyTR,
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ANALYSIS 0F COMPLEXY RPETAINING wALL
tagSuy » NN 12/ 1/R0

"
8 REGIN HNMEB| STRFSS ANALYSIS
”

SMEAR AND MPOMENT AY THE STiMes

emecee SELTINY PROPFRYIFS AT X 3 1,80) { 7,499 FEET PROM END OF HEEL) ewew
M C0Me L FACE OVERAYL L EFFFCYIVE At INFORCING  TENSIDN

SIGN  wIDTH, IN, DEPTH TN, NEPTH, TN, AREA, SN IN FACE [ J
-meoe cesawgmeee sSeoescesswe LY P P Y YR} sPoorsencoessaw oveoses orean oovee
* 12,00 24,00 26 S0 0,89 tnep 0,227 0,924
- 12,00 24,00 19,50 0,R9 ROTT 0,232 0,923

ees SHEAR ANALYSTS AT X & 1,501 ( 7,499 FROM END OF WFEL) (~V 3 END DNWN) eee
Lan v NO(COMP &) ™ UNIT SHEAR ALIOwABLF AC1318e77
Cass LW / sLICE LR 7 SLICE LPRetT/SLICE STRESS P81 UNIT STRESS PROVISION

] 3556, K 879,03 2nRSA 14,459 60,335 B,7,4,5
ALTERNMATE LOAD CASE 3 ANALYSTS WITHOUT PASSIVE (MAX oM AT STEM)
3 3554 A 1176,5 21385, 14,459 60,397 B8,7,4,5
ALTFUNATE LOAN CASE 3 ANALYSTS w]TROUT MORIZ, FFFECTS (MAX oM AT STEM)
3 1556 A8 0, 21225, 14,459 56,119 B,T,4,4 4
FLEXURE &an~Ap YSIS AT x 2 1,801 ( 7,u99 FROM END OF HEEL ) (oM = TENSION [N TOP)
LNan N (CNuP=e) ] Fr FS
CASFE LR /7 SUIFE  LRFT/SLIME PSY PS1
3 679, 20R8R 4Ry, 14ulo,
ALTERNMATF LDAD CASE 3 ANALYSTIS WITHOUY PASSIVE (™aX o AT STEM)y
) 1177, 21355, 504, 14Uuss,
ALTERNATE LDAD CASE 3 ANALYSTS WwITWHGUT HORIZ, FFFECTS (MAX apm AT STEM) 1
3 0, 2122S. 4Rp . 15102,
L
s ManilLE w~A COMPLFTE 1
]

UPPATE FI1 | F WFSET

COYMAND FNTRREMY
FaD




14-2  EXAMPLE B: DESIGN OF A COMPLEX FLOODWALL:

The obj2ctive of this exampie 1s to demonstrate stability anc
member design of a complex floodwall. Data will be in a
Command-Data ri1le named FWT'EXZ. Program control will be
1nteractive at the time-share-terminal.

TMINS = 18"

Loading 1 (ELWH=6Q"

2

EL -60.0 (ETS=863)

Basic Working Point | f él, Loading 2 (ELWH=57)
! i
!
TSB = ! Top Panel Vertical (HSTFB =0,

|

I

} HST

ISTPH=
ESTW(LC) = 33 | T/’ :
Level Surface (SST=100)\ | SOIL 1 (SPH1)

) [ S T= 125 psft SOIL 4 (SPE4»
No Inter Panel \f ! M ———Yn: mep

TWl=0, 7S1=100) [y ! (GANAST =125)  nee Pef
U C o MY \HSBPE= @ = 200rPHI1=20)(GAMASS =125) {
Level TSZ =300~ [/ p ! C = 600(GAMAS] = o = 150 (PEI4 =15} :

N A = GAMASS = 4 :
/\‘I‘OEFT‘D) /o 600)  C = 300 (oanas
H’ ! ti

Backiill SOIL 7 ! ISHEW(LC) = 33)

(ELWT = Ja)§7 /,' EL 35.0 Level Surface (HE3 = 10C" b;
3TEL J . —Earth Cracx :
° = Bagkint (KRACK = 1) !

‘;; 2 ; 1%) Original So:l |
3 . : e SOIL4 El. 25.0 i
-~ - !
¥ h
23)
2z = 209(PKI3 =2
C = 600{COH3 = 800
ST = -
SOIL 7 (SPTT BKTY =D !
= 125 psf v e N
(GAMAST = 125) WKEY = TMINB
O = ZOO(PHIT = 20) 1
C = 600(CCKT = 600) :
| |
Twor | TSTE* | HEELW* Design Stem
we n . wy = = wo = 400 Ratio = 0. 32
BW* Desjgn Limits (BW1 =23, BW2 =4 { (STR=10.32" X
*To be calcuiated by Program Input C in Data File. ‘
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S0
60
70
80

100

110

Data Preparation.

The data file begins with four lines of data which.

(1) initiates the data for a new rusa,
(2) designates that there will be two load cases,
(3) designates the wall as z Ifloodwall,
(4) designates the wall 2s a hydraulic structure.
INIT
2
F
B

The fifth data line is optional and it will cause the message
"Flcodwall Example 3 (Design/Complex Wall)" to be printed in
the output.

NAME FLOODWALL EXAMPLE 3 (DESIGN/COMPLEX WALL)

The next five data lines describe the wall concrete geometry.

Stem Lists.

WLD ETS TW2 STR HEELW TSTB TMINB
wLD 60 C 0.33 C C 18

LIST wLD

ETS cimcmremmeeees Elevation of top of stem in feet.
TWS cemmmrm e e Width of entire toe in feet.
STR wecmmccemmee Stem ratio.
EZLW cmccccmceeee Width of heel in feet.
TSTB wce-ccmcceena Stem thickness at base in inches.
TMINB -—ememeee e Mipimum allowable base slab in inches.
WLDS MINS TSB HSTPH HSTPB HSBPB
WLDS 18 0.5 C 0 C

LIST WLDS

TMINS -c-eveemeeaeo Minimum allowable stem thickness in inches.

TSB —;memccmmee Stem toe-side batter, inches horizontal
per foot vertical.

HSTPH --cvemeeeeeaan Stem heel side top panel height in feet.

HSTPB -----ceemee Stem heel side top panel batter, inches
horizontal per foot vertical.

HSBPB —-cccmmmeeme Stem heel side bottom panel batter,

inches horizontal per foot vertical.
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120

130

140

150

Base Lists.

WLDB BW1 BW2 BS1 BS2
WLDB 25 4C  0.167 0.167

LIST WLDB

BWl —-cmmmrmcc e Minimum trial value for base width in feet.
BW2 ——cvermemeee - Maximum trial value for base width in fee:.
BSl1 —-ccemermmcame Minimum trial base bettom slope ratio,

BS1 vertical tc 1.0 horizostal, BS1=0
for horizontal.

BSZ ~---mmememme o Maximum trial base bottom slope ratio,
BS2 vertical to 1.0 herizontal.

WLDT BTE1ll BTE1l2 TOEAT W1

WLDT 20 30 D 0

LIST WLDT

BTE1l ----oemoo Lowest trial value of elevation of bottom
of toe at end.

BTE12 - Highest trial value of elevation of botrtom

of toe at end.

TOEHT -----cmmemme Toe thickness at end in inches. default = TMINB.

WLDK KFLAG BKTF DKEY1 DKEY2

WLDK 0 D 5 S

LIST WLDK

KFLAG ------omeemm O if key is at end of heel; 1 if key is
under stem.

BKTF ----ecmmm e Key toe side face batter, 1.0 horizontal
to BKTF vertical, default=3.0.

DKEY]l ---w-eevea-- Minimum trial value for key length in feet.

DKEY2 ---ceemceeao Maximum trial value for key length in feet.

The next seven data lines describe the soil geometry and
properties.

First describe the original soil befpre the wall is constructed.

Descrihbe original ground surface and excavation limits.

SSEE EXW ESS HSSS5T ELTSST DTSST ELTSSW ELTSSH
DTS5H HSSSH

SSEE D D 100 35 0 35 35
0 100
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160

EXW e - Extra Width of excavation at each side fcr
construction ia feet. Default=2.0.

ESS —--m-mcmeemee Excavation side slope, 1.0 vertical to ESS
horizontal. Default=1.0.

HSSS5T -~w-cemmeae Existing ground slope beyond ELTSST (toe
side), 1.0 vertical to HSS3T horizontal.
Level = 100.

ELTSST -=cmmmmcee- Elevation of ex:isting ground at a distance
of DTSS5T from the basic working line.

DTS3T -----=----==- Horizontal distance from basic working
point to ELTSST, toward tce :in feet.

ELTSSW -—ececnmoee- Elevation of existing ground directly
under basic working point.

ELTSSE =vececmneee- Elevation of existing ground at a distance
of ELTSSH from the basic work:ag po:int
toward the heel.

DTS3H e-ceemmece—- Horizontal distance in feet from the basic
working point to ELTS3H, toward the heel.

HSSSH ---cmcmmmea- Existing ground side slope keyv and ELTSSH
(beel side), 1.0 vertical to HSS3H hor:i-
zontal, 100.0 if level.

Original Soil Properties.

SPE3 PHIS COHS GAMAS3 PHIS3 ADHS3 ABP3TN ABP2BN

ABP3TW ABP3BW ELBS3

SPE3 20 600 120 20 600 2150 5152

3150 6150 0

LIST SPE2

PHIZ --cmmmrmeme- Soil angle of interzal friction in degrees.

COH3 ==-momeenmeee So1l cohesive streangth, psf.

GAMAS3 ~o-mcenmeee Soil unit weight including water if sub-
merged, psf.

PHIS3 ~~eccmmaeeeo Angle of sliding friction berweer soil and
concrete in degrees.

ADHS3 -wmeccmem - Adhesive strength between soil and concrete.
pst.

ABP3TN ~ommeeemeee Allowable gross bearing pressure under a
base BW1l feet wide at top of so:l zone
>PE3, psf.

ABP3BN -~-ccmmme- Allowable gross bearing pressure under a
base BWl feet wide at elevation ELBS3. rs?

ABP3TW —mcemmmeoeo Allowable gross bearing pressure under a
base BWZ feet wide at top cf soil cone
SPE3, psf.

ABP3BW —-ceceemaa Allowable gross bearing pressure under a
base BW2 feet wide at elievation ERKBS3, ps?

ELBS3 ==v-cv-c—-- Elevation used as a base for AEF3BN and

ABP3BW. Must be below all concrete.
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SPE4 ELTS3 PHI4 COH4 GAMASH PHISS ADHS< ABPATN
ABP4BN ABP4TW ABP4BW
170 SPEx 25 135 400 125 15 400 1500
2500 150 3150

LIST SPE4

ELTS3 ~cocmmccce-- Elevation of top of layer SPE3.

PHI3 —memcmmeceeom Soil angle of internal! friction in degrees.

COH: --cmemmcceeee S0il cohesive strength, psf.

GAMASY -wcwmcme—e Soil unit weight including water 1f sub-
merged. psf.

PHISY ~ecccmcmcaee Angle of sliding friction between soil and
concrete in degrees.

ADHSY voecmmeneees Adhesive strength between soil and concrete.
psi.

ABP4TN ~-cwmemcc=e Allowable gross bearing pressure under a
bdse BW1 feet wide atr the top of SPE4, psi.

ABPUBY e Allowable gross bearing pressure under a
base BW1 feet wide at the bottom of SPI:. psf.

ABPHTY c-mrnceccaa Allowable gross bearing pressure under a
base BW2 feet wide at the top of SPEs. psi.

ABP4BW - Allowable gross bearing pressure under a

base BW2 feet wide at the bottom of SPEs, ps?.
Describe the final soil after the wall 1is constructed.
Final Soil Surface.

SSKHC LC ESHW HS3

180 SSHC 0 35 100
LIST SSHC
LC ~mrccmcmmmence Load case number for remainder of items i:n
list. O for all load cases.
ESHW wccmcmcnmmeem Elevation of backfill earth cover onver the

heel where it passes directly underneath
the basic working point.

HS3 =-ccmcmccmca = Slope of backfill earth cover over the tce
1.0 vertical to HS3 horizontal, Level = 100.

()

SST LC ESTW SST

190 SsT 0 33 100
LIST SST
LC ~mecmcmmmmnme e Load case number for remainder cof items arn
list. O for all load cases.
ESTW ~-ecommcnce- Elevation of backfill earth cover over the

toe where 1t passes directly underneath
the basic working point.

SST ~ommemmncamea- Slope of backfill earth cover over the toe.
1.0 vertical to SST hor:izontal. Level =100.0C
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Backfill Soil Over the Heel.

SPH1 LC PHI1 COH1 GAMASL RKAL DELTAl RKAEL HCMIN
SPHI 0 20 600 125 C o] 0 o]

LIST SPH1

LC —mmvmmmee e Load case number for remainder of >tems in
list. O for all load cases.

PHIl —cwmmmm e Angle of internal friction in degrees.

COEl ~cmmcmccamam Cohes:ve strength io psf.

GAMASL weemccaaae Cnit weight of soil including weighrt of
water if submerged in psf.

RKAl ~-veememem Active earth pressure coefficient. Will be
ignored if IFWOC=1.0.

DELTAL ~vecmemvewe wall friction angle for pressures or face
of stem.

RKALL —-vcmmeeee— Monobe-Okabe eartbguake active pressure facter.

HCMIN m=eemmecma Minimum allowable earth cover over the heel,

measured vertically in feet. Default value
follows EM 1110-2-2501.

Backfill So0il Over the Toe.

SPT? Lc PEIT COH7 GAMAS7
SPT7 0 20 600 125

LIST SPT7T

L vmmmmm e - Load case number for remainder ¢f items irn
list. O for all load cases.

PHIT =cceocmeen—= Angle of interpal friction in degrees.

COET accmcmmcceem Cohesive strength in psf.

GAMAST e Tnit weight of soi1l including weight of

water if submerged in psf.

The next two data lines describe the water elevations and
design seepage conditions to be used for the two design
loading conditions.

SEEP LC ELWT ELWH HGSW ISLC ISFT KRACK
SEEP 1 35 60 0 1 1 1
SEEP 2 35 37 o) 1 i 1

LIST SEEP

O Load case number for remainder of items in
list. 0 for all load cases.

ELWT mmmmmmemee e Elevation of water over the toe.

ELWH -=vommmemaen Elevation of water over the heel.

HCSEW cmvemccceam So1ls weight change due to hydraulic gradient.
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ISLC ~~mmmm—mmmm— 1 if each load case is to determine its ownp
seepage pressure; 2 if first load case number
in list CASE is to determine Seepage pressure
for all cases.

ISFT ~~--emmmem— 1 for line of creep calculations as described
in EM 1110-2-2501. 2 4, see user reference
manual for description.

KRACK ~---wcocm—w 1 is to have a vertical crack in the earth
cover over the heel. 2 is to have no crack
over the heel.

No data lists are needed for concrete design parameters if
default values specified in program are to be used. See user
reference manual for default values and for lists to input
values different from default values.

The next data line is optional and it will update the update o
file (FWUEX3) after the data is read from the command data !
file (FWIEX2). This is desirable so that the program may be

restarted from the update file.

240 UPDATE

The next data list will return control to the time-share-
rerminal keyvboard after the data is read from the command
data file (FWIEX3).

250 KEY

End of data preparation.
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i
# BEGIN MODULE Fa
L
THE RESULTANT RATIO = 0.3430y» FOR LOAD CASE 1
THE KLSULTANT RATIO = 0.3880,» FOR LOAD CASE 2
FINAL FACTOR OF SAFETY AGAINST SLIDING = 1.50» FOR LOADI CASE 1
BY ALLOWABLE STRENGTH METHOD
CC/FS42C" TANFHI "=TANFHI/FS
FINAL FACTOR OF SAFETY AGAINST SLIDING = 1,91, FOR LOAD CASE 2
RY ALLOWARLE STRENGTH METHGD
C/=C/FS+2C7 TANFHI ' =TANFHI/FS

TOTAL CONCRETE VOLUME 261,34 (CU FT / LF)» FOR LOAD CASE 1

TOTAL CONCRETE VOLUME 261.34 (CU FT 7/ LF)y FOR LOAD CASE 2
ENTER 1 TO SEE FLOTS OF THE DATA AND ANALYSES
(MAKE HARD COFY BEFORE CARRIAGE RETURN)
(NOTE: DO NOT ENTER 1 IF YOU ARE GOING TO RUN MODULE WD)
OR O TO OMIT THE FLOTS
70

(]
+ UFDATE FILE RESET

4
I COMMAND-DATA FHASE ENTERED
¥

COMMAND 1
PRUN Wl }
*
¢ BEGIN DATA CHECK FOR MODULE WI ¢
'

COMFLETE THE TRIAL WALL DESCRIFTION?
TO GET DEFAULT VALUE FOR *IFEM"s ANSWER NEXT QUESTTON WITH A CARRIAGE RETURN!

1% IFEM IS NOT DEFINEDy SO YOU MUST
ENTER O TO USF LOAD CASES AG-1S
OR 1 TO ALSD USE EM ALTERNATE SFECIAL LOADINGS '
(A CARRIAGE RETURN WILL INSERT THIS DEFAULT
VALUE OF 1)

OR ? FOR MORE TNFORMATION
OR € TO CONTTNUE DATA CHECK WITHOUT COMFUTATIONS
Ok ¥ TO ABORT THL MODULE

I

DEFAULT VAL UL OF 1 USED,

|
|
|




M
ENTER THE LUAD CASE NUMEER YUU WANT TO DESIGN fOR
Ok A ZERO FOR ALL LOAD CASES IN DATA LLIST °CASE®
UR A % TO ARORT THE MODULE
0
]
f 14 STOUN SUMMARY
3
Wi A ETS TW2 STR HEELW
60.00000 14,15892 0.3331511 23.55008
WLAR | "] ES BASER (LIST=WLER)
42,50000 0.14670000 0.
WLAH HEEL T2 HEELW HEELT1
18.00000 23.55008 45.92278
WLAR  KRFLAG LKEY WREY BRKTF
4] 5.,000000 18.00000 28.15253
WLAS TST11 TSR TSTR HSTFH HSTFB
18,00000 0.5000000 57.491964 20,18084 0.
HSEFER
1.482572
WLAT ETE1 TOEHT TS2 Tul TS1
24,00000 18,00000 100.0000 0. 100.0000
i THMINE TMINS
18.00000 18.00000
]
¢ UFDATE FILE RESET
L

1
1 COMMAND-DATA FHASE ENTERED
4

COMMANT
?UND

ENTER 0 T0 SCND REFORT TO ANFC TERMINAL
DR O TO SAVE IT AS A FERMANENT FILE
OR 1 TO DETACH (DESTROY) IT--
*5
ENTER YOUR APF CENTER TERMINAL MACON STATION CODE
RO

SNUME # 3131E

wour urgdate file for future restart ac named EXRBUFD
s Lor OK (release unneeded files®
x
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ARRGARRARASARRRRAAKARRAARARAASRSLRRARAEERSALRAZRALALRRARRARRE
1S5t 6t 1 UN 12/ 2/R0

NOTES T0 EXPLAIN SPECIAL PRINTOUT THAT MIGHT BE IN THTS FiLles

THE VALUE "e,1234E+31" I8 USED TO DENOTE AN UNDEFINED ITEM)
THE VALUE "o, fUS2E+31" MEANS THAT THE DEFAULT VALUE wa8 REQUESTED,

A "MEMORY FAULY AT ,,," MESSAGE PRORABLY MEANS THAT NEEDED DATA IS UNDEFINED,

END OF NOTES,

COMMAND ENTEREN]
INTY

We ALL NDATA RESET FOR FRESH STARY o»

COMMAND ENTERENS
¥

COMMAND ENTEREDY
H

1Sy 6123 ON 12/ 2/R0
WALL NECLAREN TN RE A HYNRALILIC FLOOD wALL
COMMAND ENTEREDS

NAME FLNONwWALL EXAMPLE (DESIGN/COMPLEX wall)

COMMAND ENTERED]
wLn 80 ¢ .33 £ C 18

COMMAND ENTERED]
wLDsS 18 .5 ¢ 0 C

COMMAND ENTERED}
4LDB 25 4o 167 187

COMMAND ENTERED]
winT 20 S0 n O

COMMAND ENTERED?®
wWLDOK 0 D § §

COMMAND ENTERFED}
SSFEE N D 100 35 0 3% 35S 0 100

COMMAND ENTEREN)
SPES 20 600 120 20 600 21%0 S150 3180 61%0 O

COMMAND ENTERED)
SPFU 25 1S 400 12% 19 400 1500 2%00 2150 31%0

COMMAND ENTEREN]
SSHC 0 3% 100
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COMMANN ENTEREDY
$8Y 0 395 100

COMMAND ENTERED,
§PHML N 20 s0h 125 C 0 0 D

COMMANMD ENTERENY
SPTT 0 20 600 128

CAMMAND ENTERENY
SEEP {1 35 b0 0 Y § 1

COMMAND ENTERED)
SEEP 2 185 Sy o 1 1 1|

COMMAND ENMTERFNY
uPDATE

® UPNDATE FILE RESET
L]

COMMAND ENTERENY)
KEY

COMMAND ENTERED)
RUN £D

FLOUDNALL EXpMPLF (CESTLN/COMPLEX wall)
181 8125 0N 12/ 2/A0

: REGIN RaASIC STARILJTY DATA CHECLH

]

NEFAULT vaLyE NF 62,50000 USED FOR GAMAN
DEFAULT VaLUE 0OF 150,0000 11D FOR GAMAC
NEFALLT VALUE OF 1,000000 USED FOR ESS
NEFALLT VALUE OF 2.,000000 UGEN FNR pxw
NEFALLTY vVaLI'E OF 0, USED FOR 1CEXSY

NEFALLTY VALLE OF 0, USEN FOR UCEXSU

NEFALLT VALIE DF 0, USEDN FOR UCEXSS
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(LOAD
(1.0AD
(LNAD
{L0AD
(LOAD

(LOAD

CASE
CASE
CASt
CASE
CASE
CASE

CASE
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NEEAULT vap (¢
NEEALLY VaLQE
NES ALY val1§
PEFAULT vapE
DEFAULT VapLys
DFFAULY VALPE
PEFALLT vaL(F
DEF ALY VAP
DEFALLT val
DEFAULT vaLuE

DEFAULY valLyE

OF 0,

ns n,

or 0,

[¢14 0,

of o,

cs 1,000000
[al 4 1.,000n000
hi 1,0000n00
ok 2
ng 1
of 1.,000000

NT DEFALILT vALUF FOR RRMTN

NEFAULT VALLE
NEFSULY VALIE
DEFAYLT vaLF
PESAULT vaLyt
NEFALLT vay(f
NCOREFAGLY yvat
NEFALLT valrt

NEFAVLT VALIIF

nF 1,500000
Of 2
0Ff 2
0F 1
1 1,000000

HE EMR RRMIN
0 1,500000

ne 2

USED FOR
113¢D FOR
1i8FN FOR
(1SED FOR
USED FOR
USEN FOR
USED FOR
1SEND FOR
USED Fna
VRED FNOR
UISED FOR

80 SET 10
U'SEN FOR
UQEN fFOR
LUSED FOR
USED FOR
UgEN FOR

§0 SET T
1'SED FOR

LSED $0R

UCBF 81y
LICHF 82
HCRFFZ
UCBFSY
UCBF8s
LHCwS

UCwA

U wK
1Fw0C
1F80™
CFMA
UNREF INED
FSMIN
HSLINE
[Fw0C

1F 850~
CFMA
VINDEF INED
FS™IN

NSLIDE
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{LOAD
(LOAD
(1.nNan
(LOAD
(LOAD
(LOAD
(1.0AD
(LOAD
(LNAD
{LOAD
(tLnan
(LOAD
(L0AD
tLnan
(LNAD
tLOAD
(Lnad
tLOAD
(Lnan

tLnan

CASE
CaSE
CASE
CASE
CASE
CASE
CASE
case
CaSE
CASE
CASE
CASE
caseE
CASE
CASE
CASE
cASt
CASE
CASF

CASE

2)
2)
2)
2)
2)




FLOONDWALL FEXxaAMPLE (NESTGN/COMPLEX waAlL)

*

1S1 R12S ON 127 2/80

# REGIN MODULE FD

SURR FD, wWARNING, VARIABLE ELSPTY UNDEF INED,

CREEP RATIO wILL BF CALCULATED wlTWaUT SHEET PILE CUTOFE,
SURR FD, wWARNING, VARTARLE CRMIN UNDEFINED,

SHEET PILE TIP FLEVATION WILL NOT RE CALCULAYED,

#e8 PROGRAM wAS UNABLE TO DESIGN wall WITWIN
Ruus  THER NEBIGN BLIMITS SPECIFIED

#u® AN ANA(YSIS OF THE LAST TRY AT a GESION
Bey  WITHIN THE SPECIFIED LIMITS FnLLOWSy

BASE NESCRIPTIONG

NATa
17Em
NAMF

BTEY

LOWESTY BETWEEN THE L IMITS

cosY Seswegesesagernene
VALUE LOWER UPPER DESCRIPTION
eSaeervese PSP *PBOePreS Seonsrfestavsonsnencunryacsan®ay
20,00 20,00 30,00 ELEV, OF BOTTAM OF YDE END
40,00 25,00 4p,00 BASE WIDTH
0’16700 0,16700  0,16700 AASE SLOPE, x VERT, 70 § WOR1gZ,
5,00 5,00 5,00 XEY LENGYN BELOW BASE

® REGIN MODLULE Fa

FLOCO™ALL EXaMPLE (DESTIGN/CNMPLEX WALL)

1S542184R ON {2/ 2/R0

s BEGIN PaARYT 2 OF STARILITY DATA CwWECK




— e——— — o >

FLOODWALL EXAMPLE (DESIGN/COMPLEX walLL)
19921008 ON 12/ 2/R0

”
8 HEGIN MODILE FA
]

VARIARLF Twp CALCULATED = 13,33 (Rwa8TR)
VARTARLE HEFLWw CALCULATED 19,72 (Rwetuw2eT8T8)
VARTARLE HWEFLTY UNDEF, NO DEFAULY REQUESTEN,
VARTARLE WEFRLTY ASSIGNED DEFAULT Tn PRECLUDE ARQRT

CNNRNINATES OF CORNERS OF wALL CROSS«SECTION

X=fOORNINATES ARE 4 TOWARD HEEL FROM BASIC wORKING POINT (RwP)
Yer CORPINATES ARF ELEVATINNS

o1, x \ DESCRIPYION OF POINT
o seegeovew ocersowses SeeRtosasenNssnarsossaeeresenasessanPgaecays
1 0, 60,0000 RASIC WORKING POINT = TOFwSIDE OF STEM TOP
2 =y h0OU? 21,5000 ANTTOM OF TOEwSIDE FACE OF STEM (AY t8))

3 oy, 0042 21,5000 RFTWEEN TS| AND TS2, ON TOP FACE OF ToOE

U e14,937S 21,%000 TNP OF TOEHT ® AT DUYER END OF Tw2

S 14,9378 20,0000 TOE END OF BASE ® AT RTEQ

[ 21,7092 13,8800 TNP OF TOE=SINE FACE NF KfY

7 21,5625 8,3%200 BATTOM OF TOEwSIDE FACE OF KEY ‘
L) 28,0625 8,3200 ANTTOM NF MEEL»SIDE FACE OF xtYy

Q 26,0625 13,3200 TNP OF HEELeSINE FACE OF KEY

10 25,0625 13,3200 HEEL END OF BASE

1" 25,0628 14, ,A200 TNP OF HWEELT2 = TOP NF OUYER END DF MEEL
12 ,%453 20,6128 BOTTOM NF HEELSIDE FACE OF STEM

13 1,5000 4, 0000 RATTOM OF HEEL=S8IDE TnNP PANE|L OF STEwM

14 1,5000 60,0000 TNP OF HEEL=SIDE FACE OF STEM

1Se, 1234F ¥ 8,3200 ROTTOM UF CUTOFF waAl| UNDER KEY

¥wa NOTE sws TawAl| 8 NVER 28,0 FEET WIGHM MAY BE UNFCONNMICAL
ATTH CANTILFVER STEMS,

HORIZNNTAL NNNeSEFPAGF PRFSSURES ARE YERN

RECAUSE YPUR ¥RACK VALUE NF | CANCELS ACTIVE EARTH
AND BRECAUSE PRESSURFS w3 AMD/OR w4 (DATA | 18T 8Cwh)
ARE UNDEFINEDN, Z:R0O, OR MFGATIVE,

THE FOLLNWINK TARLF INCLUNES wALL AND SOTLewATER MASS ARANVE RASE, AND
THE FNRCFS ACTING ON 1T, EXCEPY That HORIZONTAL SEEPAGE AND UPLIFT

BRF AOT INCEUNEN MERF,  "ACTIVE EARTH" TNCLURES THE wlewld wATFR PRESSURE
TF A CRACK 1S ASSUMED IN THE FARTHR FOVER OVER THE ENN AF THE HEEL,
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o B e ———————
(e CASH t
VERTIC AL ('R 2ONTAL MOMENT
boWrE FonRQh
RIS TR LR/7SLICE LR=FT/SLICE
e T L L R e T L LY T
TS PR RIS N N, AYsdug, 1y
ACTL.b faNTw A [ 0,
STTL4aATED 1211y a0 t, 2uq6563,863
S Q(~aARRBFES . N, 0,
S0 CL RSN SARN " C. 0,
~1.n " 0, o,
CEAR T, Ax} 'y n, [UN
T L T
1T AL L45QRA 1y 0, 31312912,7A
N =PRI Z2ANTAL MU NeREEPAGF PRESS INES ARF ZFERC
® WECAIISE vYr R WRalw vAaLDE NF 4 CANMCELS ACTIVE FARTH
B OAND ARCALRE FRESSIKFS al AnT /0K wd (CATA LIST SCwh)
8 AQF UNPEFEINEDY, PRERC, DR MFRATIVE

Tl FOLLOWIAG TARLE TNCLUNES wALL AND SOTL4wWATER MASS aROVE AASE, AND
THE FORCES aCTING ON [T, EXCFPT THal HNRIZ2ONTAL SEEPAGF anD UPLIFY

ANE NMT INCLUINEM HERF,  YACTIVF FARTH" INCLUDES THE w3ewd WATER PRESSURE

1F A CRACK 198 ASSUMEDN [N THE FARTM COVER OVER TME ENN OF TWE HEEL,

Loan CaSFE 2

VERTICAL HORTZINNT AL MOMENT
FARCE FORCE
LR/SLICE LB/sSLICE LBaFT/SLICE
.-.....-----.----.-.--.--.-l‘-.-..'-..I..-.'....I..-.-.-..-......&--
wAL L UYRTU,TY 0. 816309,17
ACTIVE FARTH 0, 0, 0,
SNTLewATER 97695,7% 0, 2371894,06
SURCHARGES 0, 0, 0,
NIRECT LOADS 0, o, 0,
wIND 0, 0. o,
FARTHNUAKF n, 0, 0,
IR P Y PP YR ITR E S YR P R LSS LYY R R RN N LY Py LR L Al A
TOTAL 141570, ,46 0, 31RR243, 22
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FLOOND®ALL FxXaMPLF (DESIGN/COMPLEYXY wall)
1942188 NN §12/ 2/An

»
# REGIN THE NVERTURMNING COMPUTATION
[

LNaAD CASE 1

RESULTANT IS OUTSIDE THE KERN ON THE TOE SIDE

EFFECTIVE BaSF & 31,09 (FT),
CONRNDINATES OF ZERD PRESSURE ON THE HASE
¥7 & 16,55 AND Y7 & ta, 74

CREEP PATKH DESCRIPTION FOR LOAD CASE |

YeCONRNINATES YaCONRNDINATES MYDROSTATIC PRESSURE

25,06 60,00 0,

25,06 A,32 3230,00
25,04 B,32 35230,00
23,56 8,32 3230,00
21,71 13,88 2882,50
16,55 14,74 2828,67
-1d,94 20,00 1436,96
10,94 315,00 0,

DVERTURNING HYNDRAULIC GRANIENT o 0,532R

> VAt UE DF APPN(LC) FOUND & 1 IN 8/R CHEK]T (LOAD CASE 1)

PASSIVE FaRY™ PRFSSURES FNR LOAD CASE |

NPPD 3 1

FLEVATION OF NP OF SOTL H] 15,149 (¢ 7)

PRESSIRE AY TOP NF 8NTL a . (LRS/8N,FT)
FLEVATINN AT RCTTOM NF TRE e 20,000 (FT)

PRFSSUPE AT RNTTINM OF TNF r *2)R2,? {LHS/80,FT)
ELEVATINN Op LOwEST POTNY DN WAL = A, 200 (F 1)y

PRESSIINE AT LOWESY POTMNT 0H wal L = eP1R2,? (LRS/8N,FT)
PasSTIVE $aRyw FNrCE = wd2NtR, (LRS/8{ 1CE)
PASSIVE FAlYH MO T - LYY tFTar NS /R TCE Y
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NDISTANCE FRNM THE TOE TO THE RESUL TANT s 10,49 (FT)

VERTICAL #NRCE NDUE TO UPLIFY PRESSIIRE ON KRASE [ v92384 68 (LBS/SLICE?
HNRTJONTAL FORCE DUE TO WYNDRNSTATIe PRESSURES e a202t ,48 (LBS/SLICE)
MOMENT DUt TN UPLIFYT AND WYDROSTATIC PRESSURES n w26R5008 ,6% (FTeLRB/SLICE)

THE RESULTANT RATIO @ 0

LOAD CASE 2

RESULTANT 18 WITHIN THE KERN

12624, FOR LOAD CASE 1

CREEP PATH DESCRIPTION FOR LOAD CASE 2

¥eCOORDINATES Y~COORDINATES MYDROSTATIC PRESSURE
25,06 57,00 .
25,06 B, 32 1042,50
23,56 8,32 3007,84
21,11 13,88 2524 ,94
14,94 20,00 1284,05
“14,94 35,00 0,00

OVERTURMING HYNRAULIC GRADIENT s 0,3697

> VALUE 0F aPPO(LC) FOUND

PASSIVE EARTH PRESSURFS FOR

. t IN 8/R CHEKIT (LDAD CASE 2)

LOAD CASE 2

NPPD e 1
ELEVATINN OF TNP OF SOTL ] 35,149 (FtTy

PRESSURE 4T TOP NF §OTL s 0, (LBS/8S0,FT)

ELEVATION AT AQTTOM OF TOE s 20,000 tF1y

PRESSURF At ROTTN™ OF 108 s =194%1,7 {LRS/780,F 1)

ELEVATION OF LOWEST POINT ON WALL & A, 3200 (FTy

PRESSURE AT LOWFST POINTY ON WALL s e)941,7 (LR /8Q,FT)

PASSIVF EARTYH FNRCE s 37387, (Lngsst1ce)

PASSIVE FaRTH MOMENTY s  e5R175, (FYeLRS/SLILCE)

NISTANCE FROM THE TOF TO THE RESULTANT s 14,00 (FT)

VERTICAL FORCE DUE TOD UPLIFY PRESSURE ON RASE s *794SA 24 (LBS/SLICE)
HNRTZONTAL FNRCF DHE TD WYDRNSTATIC PHRESSURES s 3TIAT U0 (LRS/SLICE)

MOMENT NUE YO UPLIFT AND HWYNROSTATIC PRESSURES = e2254A38,50 (F1aLHS/SLICE)

THE RESULTANT RATIN o

N, 34523, FOR (LOAD CASE 2




FLOODWALL EXaMPLF (DESIGN/CCMPLEX wALL)
15320052 ON {12/ 2/60

]
¥ REGIN SLINING COMPUTATION

¥
FOCTOR nF SAFETY FOR MIN, OMEGA (LEVEL) = 1,84
SuLUM OF PRIVING FORCES = S2ATHA 750 (LRS/SLICE)
SUM QF RESISTING FORCES ® %2929,433 (LHS/SLICE) -4
PASSIVE EARTH FNRCE s 27409,14¢ (LBS/SLICE)
ACTIVE FARTH FORCE s 0, (LRS/SLICE)Y
UPLIFT FORCE s=1104%3,78 (L RS/SLICE)
SUMMATION OF HWORIZONTAL WAYTER FDRCES s S2878,7% (LRS/SLICE) ;
FAILURE PATH COORDINATES UNNDER THE NEUTRAL BLOCK
X ¥
®14,94 A,32
23,56 8,32 i
FACTOR OF SAFETY FOR MAX, OMEGA (TOE T0 KEY) ® 1,85 1%
SUM DOF NRIVING FORCES ® 4u807,377 (LRS/SLICE)
StM nF RESISTING FORCES & 4u819,056 (LBS/SLICE)
PASSIVE EARTH FORCE & 20629,6S (LBS/SLICE)
ACTIVE EARTH FNRCE 1 0, (LBS/SLICE)
UPLIFY FORCE s *92195,72 (LRS/SLICE)
SUMMATINN OF HORIZONTAL WATER FORCES = ue823,98 (LRS/SLICE) k
FAILURF PATH COORDINATFS UNDER THE NEUTRAL RLNCK
X A\ K
14,94 20,00
23.5h R.32
FINAL FPACTOR OF SAFETY AGAINST SLINING & 1,80, FNR LOAD CASE
BY ALLOWMARLE STRENGTH MFTHND
Ctac/FSeoc’ TANPHTI*STANPHI/FS

SItM UF NRIVING FORCES ® S2R7R 750 (LAS/SLICE) .
8% NF AESISTING FORFES & 52920,433 (LRS/SLICE)

BASSIVE FARTH FORCE = 27409,10 (1 RS/SLICE) X
ACTTIVE FARTH ENRCH = n t1 S /STCED
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S ——
UMLIFT EORCH e110458,79 ¢ HY/SLILE)
SUMMATINN OF KNRTIZONTAL wATER FNRCFS 2 SPATRA,7% (| AS/SLICES

FATLIRe PATH CONRNINATES UNNDER THE NEUTRA| BLOCK
X v
*1d,94 A,3?
23,56 R,32
FACTOR OF SAFETY FOR MIN, OMEGA (LEVEL) ® 2,39
SYM CF RRIVING FOKCES = d4da?n ROO (LKS/SLICE)
SiM OF RESISTING FORCES = 44099, 361 (LAS/SLICE)
PASSIVE EARTH FORCF Z  24227,51 (LRS/SLICE)
ArTIVE FANTH FORCE ] 0, (LAS/SLICE)
HPLIFY §NRCF 3=108203,30 (LRS/SLICE)
SUMMATINN OF WORIZONTAL WATER FDRCES ® 4duT0,AD (LRS/SLICE)
FATLIIRF PATH ADCORDINATES UNDPER THE NEUTRAL BLOCK
X Y
lu4,94 a,%2
23,56 A, 32
FACTOR (F SAFETY F(OR MAX, UMEGA (TOF TN kEY) 2 2,3
SuM NF NRIVING FORCES ® 374Se,R19 (LRS/SLICE)
SuUM OF RFSTISTING FORCES = 37471,S5h0 (LKS/SLICE)
PASSIVE EARTH FORCE s {TABA,63 (LBS/SLICE)
ACTIVE FARTW FQRCE s 0, (LBS/SLICEY
UPLIFT EDRCE 8 «RTUY9,9% (LRS/SLICE)
SUMMATINN (F WNRIZONTAL WATER FORCES 8 39102,60 (LARS/8LICE)
FATLURE PATH CONRNINATES UNDER THE NEUTRAL RLOCK
X ¥
~l4,q4 20,00
23,56 A, 32
FINBL FACTNR OF SAFETY AGAINST SLINING = 2,31, FrA LOAN CASE ?
RY ALLOWAALE STRENGLTH METHNN
C’'=sC/FSe2r"* TANPH] *gTANPHI/FS

St NF ARTIVING FORCES = 374S6,R19 (LAS/SLICE)
SUM OF RESISTING FORCES ® 37474 ,564 (LRS/SLICE)

PASSIve FARTH ENPCE

ACTIVE EFARTH FNRCE

UPLIFY FNRCE

SuyMMaATIAN QF HORTP?ONTAL wWATFR FORCFS

t 1 ABA A% (LAS/SLICE)
N n, (LRS/SLICE)
3 «AT4U9,9% (1 AS/IICE)Y
& 39142,60 (1LRI/SLICE)

FATLURE PATH COORNINATES LINDER THE NEIITRAL RLNCX

X ¥
“14,94 20,00
23,56 R,32
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R et s St R osagLt

1592382 N 127 PuR)

]
% AEGT . ALLr~AAHI B HFAKING CAPAC I TY FARPLTATIUNS
[

THE A4SE L1ES IN SO Y

FOROLCADY CACE 1,

£ o9 TwE RSy CUNRDTHRATES rseld, 90 vys 20,00, TWE ARSNL U'TE vALUE OFyg
Tk AL T wanLbl MFAQTING PRFSQRE . 342,83 (LBS/SO,FT)
Tawt af® 4 B ARING ORFSSIRF e S40n,56 (LRS/8Q,FT)

FOAQ Tar Q8L 7T oNQNTYATES xweld ,Qu  YE 20,00, THE ARRQO HTE VALUE CFyg
e Lo Twla f HEARATING PREYSS R ] 31R2,63 (LRJ/8N,FT)
Tab ALY & REARIAf PRESSUNE 2 Su0u,56 (LBS/7SQ,FT)
¥as a4, ~hRLE Aa8F PRESSUHF 19 L FS8 THAN THF ACTUAL FOR LNAD CASE
FOF Tae wa8F FNANINATES xg 21,71 Y3 {3, AR, THRE ABSOLUTE VALUE OFy
Tef A | iweR F AEARTING PRESSURE ] 3Jay7,.,02 (LBS/8N,F71)
TwmE ACT A HpARTING PRESSURF [ 0, {LRS78Q,¢F Ty

FUQ Tui WASE CNARNINATES X3 23,84 Ys  A,32, THE ABSOLUTE VALUE OFt

THE AL "wARLF RFARIMG PRESSURE [ dsAy P2 (LBS/8R,FT)

Taf ACT AL HEARTNG PRESSURF 0, (LR8/SA,FTY

FIR Twk PaSE CNNANINATES xs 25,06 Yvs R, 32, THE ABSN_UTE VALUE OFs
THAE AlLLCwAGLF REARING PRESSIRE [ 4SRY,22 (LRS/8Q,FT)

TeE ACT AL REARIAG PRESSURE . 0, (LRS/8G,F Ty

Twk REARING CAPACTITY OF THe SOIL [9 SATISFACTORY FOR | NAD CASE, !

<

FOR _LNAR rAQE 2, j
FOa THE Aa3F COONRNINATES zwld, Q4 YE® 20,00, THE ARSNMLUTE VALUE OF1t

YHF ALl DOwapLE AFARING PRFSSURE e 3750,00 (LBS/SQ,FT) "
THE ACTUAL REARING PRESSIIRE x 2929,11 (LBS/SG,FTy K
ENR THE RR8F CNONDINATES a3 21,71 Ys 13,RR, THE ARSOLUTE VALUE OF1

THE  ALLMWARLE REARTSG PLESSURE ] GuRU U0 (LAS/SA 5T

ThE ACTUAL Hp ARING PRESS!IRF e 407,2h (LHS/SG,FT)

FOR THE RASE CNORDTIMATES xz PV, 86 Ys A 32, THE ARSALUITE VALUE OF) :
TeE  ALLNWARLF REFARTIAG PNESSHRE » 5191 ,60 {LRS/80,FT)
THE ACTIAL RFARTNG PR SSURE ] 279,72 (LH3/8G,FT) !
FNR THE HASF CONRPINATES X3 2% 0k vz A 32, THE ARSPLIITF VALUE DF)

THE  AtI NwaRLF REAOIHN PRFSSIRE 2 S181 ,#0 (LAS/SN FT)

THE ACTOAL HEARING PQESSUGE t 17A,%0 (LWS/8N,FT)

TmE A ARING CAPACTTY NF TWE SOTL 1S SATIGFACTORY #NR | NaD CASE, @

TS A Nw8RL P HE AW Tl UWESNHE = 9191 ,A0 (LRN/8A,FT)
THE ArTUAL REARTINA PRFESSI'RE s 174,50 (LRS/8Q FT) )

tHE REARING CAPACTTY OF TWRF SOTL 19 SATISFACTORY FOR Lnap CASE, 2




—
FLOODWALL Exav“P(f (NESIGN/COMPLEX wALL)
15423832 DN 127 2/8N0
v
¥ REGIN COSY ANALYSTS
[]
o meeo o SO3T_R_VOLUME QF EXCAVATED WATEREA( _
G4 LAkt aa8 s sEAA  VAN LA LS AMASANAN G Va8 2 s ASALLALLD
SOIL LAYER VOLUME UNTT COSTY TOYAL CUSY
(CUFTZL FTY (DNLLARS/CU,FT) (DOLLARS/L,FT)

4 1184,47 o, 0,

5 11%4,47 0, 0,

COST & VOLUMF DF BACKFILL MATERIaL,
-..--...-.---.-...-o--.-..--.--..'...-....--....l.....-..-..
SOIL LAYFR VOLUME UNTTY COST TOTAL COSY

(CUFT/L FT) {DNLLARS/CU,FT) (DOLLARS/L,FTY

1 619,40 0, 0,

2 n, 0, 0,

FILTER ZONE 0, 0, 0,

? 315,12 0, 0,

6 0, 0, 0,
emccenmme - COSI_ & VOLUME OF CONCRETE .
nL.A-AtAIADAlJultAlAlLlJ-u-_A-A.‘J.Al.A‘L.L“A-JAL.':atJ‘.‘«!JJ.L.L-&-AAA"
LIXAS LY VDL UME UNTT COSY TOTAL CO8TY

(CULFT/L,FT) (DOLLARS/CU,FY) (DOLLARS/L,FT)

STEM 164,03 1.00 164,03
RASF 115,91 1,00 118,91
KEY 12,58 1,00 12,58
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TNTAL COMCRETF VOLUME = 292,50 (CU FT 7/ LF), FOR LOAD CASE 1t

e wew-=-GOST_R_VOLUME OF EXCAVATED PATERJAL _ .. . ...

B AT AP A A AN AL AAat s i AAA AL ARAAAN LI AL i htaratbisaard
SOIL LAYER VN UME UNTT COSTY TO0TAL CUSY
(CULFT/L FT) (NOLLARS/CU,FT) (NOLLARS/L,,FT)
4 1184,47 0, 0,
5 1154,47 o, 0,

cOST K VOLUME OF BACKEILL MATERTAL,

.....-.-.-Q-.-..---....-..-.-...-.--.---.--.-..-..-.'..--.-.

SCIL LAYER VNI UMt UNTY COSY TOTAL CUSTY
(CUFYI/7L,FY) (DOLLARS/ZCUFT) (NDOLLARS/L,FT)
1 w1940 0, 0,
n, n, 0,
FILTER Zn4t 0, [UN a,
7 395,12 0, 0,
6 0, o, 0,

memem e SCOST R OLUDE OF CONCRETE . - -

P R S S N T AN S T S R S S v S S B S R O S S P B O O A Y
sEcTIUN VOLUIME UNTY COSTY TOYAL CUST
(CH,ET/L,FT) (NOLLARS/CU,FTY (POLLARS/L,FT)
QTF ™ 188,03 1,00 164,08
RASF 116,91 1,00 115,91
kEY 12,5% t,00 12,595
TATAL CONERETE VOLUIME 8 292,50 (CU FY / {FY, FoR LOAD CASE 2

-
¥ REGIN ANI| FONTROL CALCULATIONS FAR (0AD CASE 1
[ ]

THE (NMPLTEN CREFP RATIO FOR & TP FLEV, OF 8,32 18 2,1267

»
& AFEGIN ROJL CONTROL CALCULATIONS FOR LOAD CASE 2
L]

THE CNMPUTEN FREFP RATIO FOR A TIP FLEV, OF 8,32 18 2.4168
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FLOCRaBLL FxaMPLE (PESTON/COMPLEY wal )
tS128 138 ON {27 P/R0

.
8 REGTN DAY Cwmbrm Fi'G A7TTVE FANTR DRPSS IRES (COMPUTATTIAN
[

P MAeg e EEETSTLATE SF AZ Y ]WE b ARYY PRESSURES FDEg
Harws oy L AYELR =4 vat- ¢
I T - et
{ RN Y]
TNt T V7T Tk B aeTe PRERS GER KR oL 0ADR CaQF 1
F o2 7 2@ Pely A A v8TS A QP (FACF NFOQTEM)

TEOT e A= S &, K& AT Yy R Ty mMANLE 8D PR CLASSIC ANALYSIS,

[ Y : ThS b et A W TR INT INCREMFATA =ORTIONT AL
§TaTC o€ BTE EANT L AXE FORCE
AP MR ey (LRJ/FT)

swessocaw "eaveavscescagacacaemeen R X e Y L L R L

lg. A Y (\.

Lo o, 0.

LR . n,

o, " o,

LI A 2.

Ve, non ", n,

’2q9,~"* " n,

P, 0 n, o,

v, T ",

PR N o,

2 00 e 0, o
2"'{\’”‘ ‘c f"

2y,0nn v, a,

PFPLLE ", o, ¥
?"qnﬂ ,ﬁ. (s.

20,613 0, n,

-
f00 THF AANVE |L0AN CASE THE RESULTANT FORCFES ARFK g .
RFQULTAMT MORTZINNTAL STATTIC ACTYIVE FORCE 3 n, LKS/=URLZ FY f
ACTINA AT ELFVATION n,
.

RFQULTANY WORTIZINNTAL ACTYIVF FORCE (IN FXCESS NF STATIC)
NUFE T FARTHNUAKE ® 0, LRS/HORIZ FY

ACTING AT FLEVATION e, '




FLOOD AL FYav“pLF (PESTN: JLOMPLEY WAl Y

19123135 AN 127 pyAn

* REGIN NATAE CHFECK ENR ACTIVE FARTN PRESSIRES COMPITATIAN

Civ Nup ?
RA((?

FOr SN

S COFFEICTIFATS NF ACTIVF FARTH PRFESSURES FaQy
TLL L AYER wA VAl NF
A nan A aaan s

1 n,56009

HORTZONTAL ACTIVE FARTH PRFESSURFS FNR LOAD casF 2
FOR CLASSIC(COULOMB) ANALVYSIS [N 8P (FACE 0F §TFw)

AUTPOT OF ARRAYS WS, EWS8, AND YVS IN MODULF &P FOR CLASSIC ANaLvyses,

BLEVATION  INCREMENTAL WORIZONTAL  INCREMEATA[ WORIZONTAL

SYATIC FNRCE EARTWOUAKE FORCH
(FTy (LRS/FTY (LHS/FT)
avevpaene SScscenevsugevEReenrYe (XL Y FYYY YT Y
I, 000 0, 0,
34,000 o, 0
3y, 000 n, N,
12,000 0, 0,
35,000 0, 0,
Ta,000 0, LN
2q,nn0n 0, N,
PR, 000N 0, o,
00N N, o,
26,000 0, o,
28,000 n, o,
2u,non 0, n,
23,000 o, n,
22,000 N, 0,
21,000 0, ",
204011 0, 0,

FOR THE ARNOVE LDAM CASFE TWE RESULTANT FARCES ARF g

HEQULTANT WNBRTZONTAL STATIC ACTIVE FNRCS @ 0, LAS/HURYZ FY
AVTING AT BLEVATION (\.

RESULTANT WARTZONTAL ACTIVE FORCE (IN FXCESS NF STATIC)
NHF 7N FARTHOUAKF & n, ILAS/®ORTIY FY
ACTING AT FLEVATTION 0

.




A Ve o B s

»
8 EXIT MODULF FA
.

CREEP FATIO CALCULATED w]ltHOUT SHEFT PILE CUTOFF = 2, u2

»
® UPNATF K1 E RESFT
[ ]

COMMAND ENTEREDNY
wLOR 28 u4p § S

COMMAND ENTERED}
RUN N

FLONDMALL FXAMPLE (DFSIGN/COMPLEX wAlLL)
1631013a NN t2/ 2/8R0

o
8 REGIN MANULF FD
”

SUAR FD, wWARNING, VARTARLE ELSPT UNNEFINED,

CREEP RATIO will RE CA'CULATEN wITWNUT SHEET PILE CUTOFF,
SURR FN, wARNT!G, VARIARLE CRMIN UNNEFINED,

SHEET PILE TIP ELEVATION wILL NDT ARF CALCULATED,

FNUNDATION STARTILITY DESIGN SUMMARYea

RASE NESCRIPTIONG
NATA LOwEST BETWEEN THE LTIMITS

TTEM cosT semcesneasvEnaegesw

NAME VALUE LOWER UPPER DEBCRIPTION

X XL sasgweence esecsswae XY L] Pomcopnnessssnnevsanvrunsnsry
RTEL 20,00 2n, 00 3n,00 ELEV, OF BOTYOM OF TOE END

Rw a2,50 25,00 4A,00 BASE wIDTH

RS 0,16700 N 16700 0,16700 BASE SLOPE, x VERT, T0 1 wWORIZ,
DxEvY S,00 S,00 $,00 KEY LENGTH BFLOw BASE

"
8 HEGIN MODULE FA
]

FLOONDWALL EXAMPLE (DFSIGN/COMPLEY waAlLl)

172318 2 ON (27 2/R0

# HEGIN PART 2 0F STABILITY NDATA CWECK
| ]
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FLONNAALL EXAMPLF (DESIAGN/CAMPLEXY wAlLDY
17¢3%11 2 ON 127 2780

]
8 AFGIN AN LF FA
[}

VAWTARLE Twd CALCULATEDN = 14,17 (RBwaSTRY

VARTARLF HEFLw CALCULATED 22.%2 (BwaTw2aT8TH)

VARTARLE MNEELTY UNDEE, NN DEFAULT REGUESTEN,

VARTARLE wWEFLTY ASSIGNEN DEFAULY TN PRECLUNE ARDRY,

VARTAHLFE WSRPR CALCULATEN QR DEFAULTED T0 CLOSE CODRNINATES,
HSRPR 3  2,07523%4 IN/FT,

CNNRNDTINATES NF CNANERS NF willL CRDSSeSECTION

XorONHDTINATFS AQE & TOwWARN HMEE| FROM RASIC WORKING POINT (BWP)
YeCODORDINATES ARF ELEVATIONS

PT, X Y CESCRIPTION OF POINT
LX ] emgemmen seSmouwsew Pswewessevevansessessesnnnressencosvalsancge
1 N, 60,0000 RaSIC WORKING POINT m YOE=SIDE OF STEM TQP
e U375 25,5000 ANTTOM OF TOESINE FACE OF STEM (AT TS8%)

1 ey ,4375 25,5000 AFTWEEN TS1 AND T82, AN TOP FACE DF TOE

4 15,6042 25,5000 TP OF TDEMT s AT QHITFR END OF Tw?

S aig,e0u2 2d,n0on Tt END DF RASE 8 AY ATEY

6 21,5425 17,4625 TNP OF TOESINE FACE 0F KEY

7 25,1958 11,9028 RATTOM OF TNEeSIDE FACF OF KEY

8 26 ,R95A 11,902% RNTTOM OF HEELeSIDE FACE 0OF xEY

Q 26,8957 16,9025 TnP OF HEE_L«81DE FACE OF KEY

10 26 ,R95A 16,9028 HEEL END QOF BASE

1 28,R95AR 18,4025 TNP OF MEELT2 & T0P OF NUTER END OF HFEL
12 4,573%0 24,2304 RATTOM OF WEEL=SIDE FACE OF STEM

13 145000 42,0000 ANTTOM OF HEEL=SINE TOP PANEL 0Ff STEM

14 145000 60,0000 TP QOF MEFL=SIDE FACF DF STEM

|B] 24,5625 11,9028 ANTTOM NF CUYOFF wALL UNDER KEY

NEm NNTE owe Tewh LS OVER 2R,0 FEET WIGH MAY BE UNECONNMICAL
WITH CANTILFVFER STEMS,

HORTZIONTA) NONeSEEPAGF PRESSURES ARF ZERD

RECAUSE YNUR XRACK VALUF NF | CANCELS ACTIVE BARTH
AND RFCAUSE PRESSURFS A3 AND/OR w4 (DATA {137 SCwW)
ARE UNDEFTNFN, ZERN, NP NEGATIVE,

THE FOLINwInG TAHMLE INCLUPES whli AMD SNTL4wATER MASS ARNVE RASE, AND
THE FORCES ACTING NN 1T, FXCEPT THeT HNRIZINNTAL SEEPARFE AND PLTFT
ARF ANDT INCLUNED HERF, "ACTYIVE FARTYWY INCLIINES THE wlewld wATER PRESSURE
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1P & CNAD 1Y aSSUMED Jh THE BAMTH CUVER UVEN THE END 1B THE HEEL,

LOAD CASE

VERTICAL HORTZONTAL MOMENT
FORCE FORCE
LA/SLICE LRA/SLICE LAFT/SLICE
LA AL A LR L LR L PR A RIS A AR RS IR ALY R R A R Y Y2 A XL LI L A2 X ]
LY INW 39201 ,32 0, 768254,99
ACTIVE E4RTH 0, 0, 0,
SOTLIWATER F4656,0% n, 25272814 ,u47
SURCHARGE S 0, 0, 0,
DIRECTY LOADS 0, 0, 04
~1ND 0, 3, Do
FEARYHOUAKE 0, 0, Oy
A A XL F L Y P LY R L P A AL SIS SRR RPN R AR SN R R RS R PR RN R L LA N 2
roTAy 1383R57,34 D, 3295536 ,u7

HORTZONTAL NONCSEEPAGE PRESSURES ARE ZERQ

RECAUSE YOIR KRACK VALUE OF { CANCELS ACTIVE EARTH
AND RECAVSE PRESSURES w3l ANN/OR wd (DATA L18T SCwW)
ARE UNDFFINED, IFRN, OR NEGATIVE,

THE FOLLOWING TARLE INCLUNES wWwAL{ &ND SOTL4wWATER MASS ABOVE BASE, AND
THE FORCES ACTING ON 17, EXCEPT THMAT HORIZONTAL SEEPAGF AND UPLIFY

SRE NOT INCLUDED HERE, M™ACTIVE EARTH®™ INCLUDES TME wlewd WATER PRESSURE
IF A CRACK {8 ASSUMED IN THE BARTH COVER QOVER THE END OF THE MEEL,

LOAD CASE 2

VERTICAL HORTZONT AL MOMENT
FORCE FORCE
LR/SLICE LA/SLICE LBeFT/8LICE
LA I L LY Y PY YR ISP R P TS P R ALY R P R Y FYe T Y XL L L L2 2 2 |
whll 319201,82 0, 768254 ,99
ACTIVE BEARTH 0, 0, 0,
SO[LewATER 898946,33 0, 23m51372,34
SURCHARGE S . 0, 0,
DIRECT LOADS 0, 0, 0,
wIND 0, 0, 0,
EARTHNUAKE 0, 0, e,
.--......-.......--......-..........---........-.-.--...-‘...--....-
TOTAL 129095,66 0, 3153627,34




FLOOD#ALL EXAMPLF (NFESTAN/COMPLEX wWALL)
17¢318 Y 0N 127 2/A0

f 4
# REGIN THE AVERTURNING CNMPLTATION
]

LOAD CASE i

RESULTANT 15 WITHIN THE XERN

CREEP PATH NFSCRIPTION FOR LOAD CASE

X«COORDINATES YeCOORDINATES HYCROSTAYIC PRESSURF
26,90 60,00 0, ’
26,90 11,90 3006,09
25,40 11,90 29865,72 )
23,54 17,46 2us60,47
15,60 24,00 983,58 i
«15,60 35,00 0,00 ‘

OVERTURNING MYNDRAULIC GRANDIENT s 0,4307

> VALUE NF NPPR(LC) FOUND 8 1 IN S/R CHEKIT (LOAD CASE 1)

PASSIVF BARYH PRESSURES FOR LOAD CASE

NP a 1

ELEVATINN OF TOP 0OF SOIL e 35,156 (F7)

PRFSSURF AT TP OF SOIL = 0, (LRS/8N,FT)
FLEVATION AY BOTTYNM 0OF TQE H 24,000 (FT)

PRESSUNE AT ANTTOM NF TNE z «2293,6 [LAS/8AQ,FT)
FLEVATION O LOwEST POINT ON whi| 2 11,902 (F7)

PRESSURE AT LNwfFST POINT ON wAlL 3 =2293%,8 (LHS/SQ,FT)
PASSIVE FaRY™ SRCE =  e40%54y, (LRS/SLICEDY
PASSIVE BART™ MOMENT 3 «0,17026¢ 086 (FTei RS/SLICE)
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DISTANCE FROM THE TOBR 10 THE RESHL TANT & 14,%8 (FT1)
VERTICAL FORCE PUE TO UPLIFY PRFSSURE ON HASE = «ThI1R 65 (LBS,/SLICE)
WNARTZONTA{ ¢QRCE OUE TO HYNDROSTATIr FRESSURES ] uns5480,5% (LBS/SLICE)

MOMENT DUE TO UPLTFT AND HYDROSTATIC PRESSURES 3 «234%2A7,31 (FTeLBS/3L1CE)

Twe RESULTANT RATIO s 0,3030, €NR LOAD C&SE

LOAD CASE 2

RESULYANT 18 WITHIN THE XERN

CREEP PATH DFSCRIPTION FOR |LOAD CASE 2

XeCOORDINATES Y=CONRDINATES MYDROSTATIC PRESSURF
26,90 57,00 0,
26,990 11,90 2818,59
25,40 11,90 278%,06
23,54 17,46 2296,74
15,60 24,00 948,08
«15,560 38,00 Q,

OVEPTURNING HYDRAULIC GRADIENT = 0,3790

> VALUE OF wPPR(LC) FOUND » | IN S/R CHEKIT (LOAD C4ASE 2)

PASSIVE EARTH PRESSURES FOR LOAD CaSE 2

NPPD 1

ELEVATION NF TNRP OF SOIL = 15,166 r7

PRESSURE AT TP 0OF SOTL s 0, (LRS/9N,FT)

ELEVATION AY ROTTOM OF T0E 3 24,000 {F1Y

PRESSURE AT EBOTTNM OF TNF s «1901,7 (LRS /50,5 1Y

FLEVATION O (L OWEST PAINT ON wAL| s 11,902 (F1)

PREZSURE AT LOWFST POINY ON wALL v =1901,7 (LRg/80,FT)

PASSIVF EARTH FORCE x *%3s613%, (LRS/SLICED

PASSIVE EARTH MPMENT x =Q99709, (FTwt AS/SLICE)D

NISTANCE FOn% TE TOp TO THF RESULTANT T 16,09 (FT)

VERTICAL FNRCF NUF TO UPLTFT PHESSRE NN RASEH ] «72u19,98 (LHS/3L1CE)
WARTZNNTAL EORCE NUF TN NYNRDSTATIr BPRESSUAES ] YA, 19 (LAS/SLICE)

MOMENT DUE §0 UPLIFT AND MYPRDSTATIC PRESSIRES & «2119273,22 (FTe RS/SLICE)

THE RFSIHLTANY PAYTIN = fLARAN . £ NE | NAD CASE ?
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FLONDWALL EXAMPLE (NESIGN/COMPLEX walLL)
$17¢318 7 ON 127 2/R0

]
¥ RAFGIN SLINDING COMPUTATINON

FACTOR NF SAFETY FOR MIN, OMEGA (LEVEL) a 1,90

SUM DF HKRIVING FORCES ® d49267,307 (LAS/SLICE)Y
SUM DF RESTISTING FORCES & 4931%5,160 (LBS/SLICE)

PASSIVE EARTH FORCE s 19007,50 (LAS/SLICE)
ACTIVE FARTH FORCE ] 0, tLBS/SLICE)
UPLTIFT FORCE sl 06246,99 (L BI/SLICE)

SUMMATIAN DF HNRIZONTAL WATER FORCES ®  49267,31 (LBS/SLICE)

FAILURE PATH COORDINATES UNDER THE NEUTRAL BLOCK
\d

X
=15,60 11,90
25,40 11,90
FACTOR nF SAFETY FOR MAX, OMEGA (TOE TN KEY) n 1.66

SUM OF NRIVING FORCES @& ¢t082,479 (LRS/SLICE)
SUM OF RESISTING FORCES 9 41106,996 (LRS/SLICED

PASSTVE EARTHM FORCE B 14178,99 (LBS/SLICE)
ACTIVE BEARTH FORCE 1] 0, (LBRS/SLICE)
UPLIFT FORCE = «AS703,R8 (LRS/SLICE)
SUMMATINN OF WORTZONTAL WATER FORCES = 42833,7¢ (LAS/SLICE)

FATLURE PATH CNORDINATES UNDER THE NEUTRAL BLOCK
] ¥
«15,40 24,00
25,40 11,90

FINAL FACTOR NF SAFETY AGAINST SLINING w 1,50, FoR 1 NAD CASE
BY ALLOWARLF STRENGRTM METHOD
C’aC/FS+2c’ TANPH]?eTANPHT/ES

SUM OF PRIVING FNRCES & 49267 ,307 (1 RS/SLICE)D
SUM OF RESTRTING FORCES £ 49315, 160 (LRI/SLICE)

PASSIvE FARTH FORCE = 190AT 50 (LHS/SLICE)Y
ACTIVE FARTH FORCH 2 0, (LAS/SLICE)

14-55




!".,___.__,w_m. B -
UPLTET FORCE Cel0beus,99 ((HS/SLICE)
SUMMATION NF HORIZONTAL WATER FORCES 8 #9267,31 (L BS/SLICE)

FATLURF PATH CNORDINATES UNDER THE NEUTRAL BLOCK
A Y
15,6 11,90
25,40 11,90
FACTOR nF SAFETY FOR MIN, OMEGA (LEVEL) s 1491t
Sum OF NRIVING FORCES & 41292,729 (L.BS/SLICE)
SUM 0F RESISTING FORCES = 4130A,793 (LPRS/SILICE)
PASSIVE EARTM FORCF = 16587,77 (LR&/SLICE)
ACTIVE EARTH FORCE » 0, (LAR/SLICE)
UPLIFT FORCE Be{00889,68 (|BS/SLICE)
SUMMATIAN DOF HORIZONTAL WATER SFORCES s UL1292,73 (L AS/SLICE)
FAILURE PATH CONDRDINATES UNNER THE NEUTRAL BLOCK
X Y
15,80 11,90
25,40 11.90
FACTOR OF SAFETY FrrR MAX, OMEGA (TOE TO KEv) = 2.06
SUM OF NRYVING FORCES » 34174,871 (LBSsSLICE)
SUM 0F RESISTING FORCES = 34199,275 (LBS/SLICE)
PASSIVE EATH FORCE s 12172,59 (1 088/8LICE)
ACTIVE FAWKTH FORCE » 0, (LBS/SLICE)
UPLIFT FORCE s 280021,7% (LB8/8LICE)
SUMMATIAN OF HORIZONTAL WATER FORCES ®  35631,17 (LBS/8LICE)
FAJLURF PATH COORNINATES UNDER THE NEUTRAL BLNCK
X Y
=15,80 24,00
25,40 11,90
FINAL FACTOR 0OF SAFFTY AGAINST SLINING = 1,91, FOR LOAD CASE 2

BY ALLOWARLF STRENGTH METHOD
C’=C/FSe2c’ TANPHI*2TANPHI/FS

SUM OF NRIVING FORCES ®» 01292,729 (LRS/SLICEH)
SUM OF RESTISTING FORCES a U130A, 793 (LBS/SLICE)

PASSIVE EARTH FORCE 5 16887,77
ACTIVE EARTH FORCE s 0,
UPLTIFT FORCE 0j00A5 58

SUMMATIAN NF HMORIZONTAL wATER FNRCES s  41292,73

FATLURE PATH COORDIMATES (INNER THME NBUTRAL BLOCK
\

x
«1§5 40 11,90
2S,u0 11,90

(Las/8LICE)
(LBS/SLICE)
(LRS/SLICE)
(LBS/SLICE)

e

. .—




FLOONWALL EXAMPLE  (DESIGH/COMPLEX wAlL)?
17132122 ON 12/ 2/R0

¥
# BEGIN ALLOWARLE REARING CAPACITY COMPUTATIONS
[

THE BASE LIES TN SOIL 3

FOR LNOAD CASE 1,

FOR THF RASE CNORNINATES x3ei1S,60 YB 24,00, THE AASHLUTE VALUE 0Fy
THE  MLLOwWAALE REARING PRFSSURE s 3030,R7 (LRS/SQ,.FT)

THE ACTUAL BFARING PRESSURE - 2601 ,A1 (LAS/SQ,FT)

FOR THE RASF COORNINATES x= 23,80 VY3 (7,46, THE ABSDLUTF VALUE OFy
THE ALLOWARLE REARING PRFSSURE s 3JA1S,37 (LBRS/8N,FT)

THF ACTUAL REARING PRFSSURE . 276,82 (LBS/SR,FT)

FOR THE RASE CONPRDINATES xm 25,40 vs 11,90, THE ARSALUTE VALUE OFt
THE ALLOwWARLF RFARING PRESSIURE 1 ] d4R2,57 (LRS/80,FT)
THE ACTUAL REARING PRESSURE . 166,78 (LAS/3Q,FT)

FOR THE BASE CNORDINATES xw 26,90 VYs 11,90, TWHE ABSNLUTE VALUE OFy
THE ALLOWARLE REARING PRESSLURE [ ] 4un2 87 (LBS/S8NH,FT)
THE ACTUAL BEFARING PRESSURE s 77.66 (LBS/SQ,.FT)

THE BFARING CAPACTITY OF THE SOIL 19 SATISFACTORY FOR [ NAD CASE, 1

KDR LOAD CASE 2,

FOR THE RASE CNNRDINATES x3e1§,60 Y& 24,00, THE ARSNLUTE VALUE 0F)

THE ALLOWARLE RFARING PRFSSURE ] 3030, ,A7 (LBS/SO FT)

THE ACTUAL HFARING PRESSURF L] 2229 4R (LRS/SN,FT) 9
FOR THE RASE CONRNINATES xz 21,54 Yvs 17,46, THE ARSNLUTE VALUE OFy

THE  ALLOWARLF REARING PRFSSURE 3 3A1S,37 (LRS/SN,FT) ]
THE ACTUAL MR ARING PRESSURE s 519,00 (LRS/SQ,FT)

FOR THE BASF FONRNINMATES xs 25,00 Y3 {1,90, THE LUTE VALUE 0Fy

THE  ALLOwaApLF REARING PRFESSURE . 4482,57 (LBS/SN,FT)

THE ACTUAL REARING PRFSSURE s SO0, A6 (LHS/SN,FT)

FOR THE HASE CONRNDINATES x= 26,90 v3 11,90, TWHE ARSOLUTE VALUE 0fy

THE  AlLLOwAGLF RFARING PRFSSURE . 4nR2,87 (LRS/SNFT)
THE ACTHAL HEARQRING PRESSURE z 437,461 (LKRS/SQ,FT)

THF REARING FAPACTTY OF THE SOT| Te SATISHACTORY FOR | NAN CASE, ?
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FLOUNNALL EXAMPLE (DESIGH/COMPLEX WALL)
17¢32122 ON 127 2/R0

[
# HEGIN €8T ANALYSIS
.

crmee-a GOST B _VOLUME OF EXCAVATED MATERIAL _ ___ _ ...

[ O O B O O A R O I O S S O O O N I Y Y Y FYL ]

SnIL LAYER VoL UME UNIT cOST TOTA(L cOSY 4
(CULFY/L,FT) (NOLLARS/CU,FT)Y (DOLLARS/L,FY) '
4 900,78 0, 0,
5 900,78 0, 0,
CNST A& VOLUMF 0OF BACKFILL MAYERIAL, .
P P T Y L L T LI I T T N I I T T P T I S L Iy s Yy Yy 1
SOIL LAYER VOLUME UNIT COST? TotTaL cUsY
(CUFT/LFT) (PDOLLARS/CU,FT) (DOLLARS/L,FT) 4
1 505,61 0, 0, l
2 0, 0, 0, :
FILTER IONE 0, 0, 0, "‘
7 210,17 0, 0,
[ 0, 0, 0, &
by
veemencmem-a-aGOST 8 VOLUME OF CONCRETE o ceee eocue o)
C A A LA AV ALAIAS LI A1 AN AMAY ¢ ARSI A LAAI AL AL a1 LM AAALLLsS ' ]
SECTION VOLUME UN]T COSY TOTAL cUsy
(CUFT/L,FT) (DOLLARS/CU,FT) (DOLLARS/L,FT) 1
STEM 131,42 1,00 131,642
AASE 117,37 1,00 117,37
KEY 12,5% 1,00 12,59 !
{
.
i
!
!
1
i




TOTAL CONCRFTE VOLUME = 261,34 (CU FT 7/ LF), FOR LDAD CaSt

COST_R_VOLUYE QF _EXCAVATED MATERIAL

S A ALV S48 A A S04 A A0  VAALILAIIALAAALLAL S I B AIANALAI LSS

SNIL LAYER VOLUME UNTT COSY TOYAL CUSTY
(CULFT/L,FT) (DOLLARS/CUFT) (DDLLARS/L ,FT)
u 900,74 0, 0,
S 900,748 0, 0,

COST & VOLUME NF BACKFILL MATERTAL,

LA L A L I L P RV T R R R R R R R S L LN R

SNTL LAVYER VOLUME UNIT COST 10741 cUSY
(CHFT/LFT) (POLLARS/CU,FTY (DOLLARS/L,FT)
1 505,61 0, 0,
2 0, 0, 0,
FILTER ZNNE n, 0, n,
’ 210,77 n, 0,
6 0, n, 0,

COST_&_YOLUME OF CONCRETE

T4 0 8 VAN S A A A L 2 A A A v AA A A A LA BACANAI N 1AL e AMALAL LIS
SFCTIaN VO IME UNIT COSY TOTAL CcUSY
(CULFT/L,FT) (DOLLARS/CU,FT) (DOLLARS/L,FT)
STHM 131,42 t.00 131,42
RASF 117,37 1,00 117,37
KFEY 12,55 1,00 12,58
TOTAL CONCRETE ynLuME = e6t 34 (CU FY / LFY, FOR LOAD CASE 2
]
¥ AEGIN HOIL CONTROL CALCULATIONS FOR LOAD CASE 1
[]
THE COMPUTEN CREEP RATIN FOR A TIP ELEV, OF 11,90 18 2,137}
*

# AFGIN HOJIL CANTROL CALCULATIONS FOR LOAD CABE 2
[}

THE COMPUTEN CREFP RATIN FOR A TIP FLEV, OF 11,90 18 2,u287




FLOODWALL EXAMPLE (NESIGN/COMPLEX WALL) :
17932324 ON 12/ 2/80

[ ]
# REGIN NDATA CHWECK FOR ACTIVF EARTH PRESSURES COMPUTATION
]

COULOMA?’S cOEFFICTENTS OF ACTIVE FARTH PRESSURES FORg |
BACKFILL LAXER KA_YALLE
AsAsrsa, a0 a0 Asasas e }

0,5579

HNQRTZONTAL ACTIVE EARYH PRESSURES FOR LOAD CASE 1
FOR CLASSIC(COULUMAY ANALYSIS IN 8P (FACE OF STEM)

DUTPUT OF ARRAYS HS, ENS, AND YV3 IN MODULE 8P FOR CLASSIC ANALYSIS, .

ELEVATION INCREMENTAL MORIZONTYAL INCREMENTAL HORJZONTAL

STATIC FORCE EARTYHNUAKE FORCE
(F1) (LRS/FT) (LRS/FT) {
e A 2 2 2 X1 7 ] (IR LEY LYY LAY L 0N ) I T P STR LY LA A L A2 1 ] i
35,000 0, 0,
3u,000 n, 0;
33,000 0, a,
15,000 0, 0,
39,000 0, n,
1a,000 0, 0,
29,000 Ny o,
2R,000 0, 0,
27,000 a, 0,
2h,000 0, n,
25,000 0, 0,
20,230 0, 0.

FNOR THF ARDVE L0AD CASE Tug RESULTANT FORCFS ARES

RESULTANY MORIZINNTAL SYATIC ACTIVE FORCE = 0, LAS/HURTIZ2 FT
ACTING AY ELEVATINN 0,
RESQILTANY WDATZONTAL ACTIVF FORCE (IN EXCESS NOF STATIC)

DB TN FARTHMOUAKE & n, LRS/HORTZ FTY :
ACYING AY BLEVATION n,




FLONDWALL FYXAMPLE (NESTON/COMPLEX wALL)
171432126 ON 127 2/R0

# REGIN DATA CHFCKk FOR ACTIVE FARTH PRESSURES COMPUTATION
’

COULOMH®Y rOFFFICTENTS OF ACTIVE FARTH PRESSURES Fony
HACKFTLL LAYER KA VALUE
AL ALA A AS A A AL AL

0,557

HORIZONTAL ACTIVE FARTHM PRESSURES FOR LDAD CASE 2
FOR CLASSIC(COULOMH) ANALYSIS IN 8P (FACE OF SYEM)

OUTPUT NF ARRAYS M8, EMS, AND YVS IN MODULE 8P FOR CLASSIC ANALYSIS,

ELEVATION INCREMENTAL HORIZONTAL INCREMENTAL MORIZONTAL

STATIC FORCE EARTHAUAKE FORCE
(FT) (LBRS/FT1)Y (LAS/FT)
ryY 24400 X 2 1 ] LA A LR XX L L Y]] (A A I T L L L LY A A A Xd )
36,000 0, 0,
340,000 0, o,
33,000 0, 0,
32,000 0, 0,
34,000 0, o,
10,000 0, 0,
29,000 0, a,
28,000 n, 0,
27,000 o, 0,
26,000 0, 0,
25,000 0, 0,
24,230 0, 0,

F0R THE ARQVE LOAD CASE THE RESULTANT FORCES ARES

REQULTANY MORIZONTAL STATIC ACTIVE FORCE n 0, LBS/MORTZ FTY
ACTING AT ELEVATION 0,

RESULTANT HURIZONTAL ACTIVE FNRCE (IN EXCESS 0F STATIC)H

NUE TO FARTHQUAKE = 0. LRS/HORIZ FY

ACTING AT FLEVATION 0,

]
# EXIT MONULE KA
]

CREFP RATIO CALCHLATED wITHNUT SHFET PILE CUTOFF = 2,03
f

® UPDATF FILF RFSET
"

COMMAND ENTERENY
QUM wh
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FLODNwALL EXAMPLF (NESIGN/COMPLEX wall)
1708S880 ON 127 2/R0

]

® RFGIN NaTa CHECK FOR MODULE wD

[

CNHPLETE THE TYRTAL wall NESCRIPTINNG

NEFAULT VALLE NF 0, HSEN FOR RASER (1.OAD CASE 1)

w0g NNTE #iwy Tewdh(LS OVFR 2A,0 FEFT WIGH MAY RE UNECONOMICAL
WITH CANTILEVER STEMS,

NEFAULT VaLUE NF 1R, 00000 \ISED FOR TSTY t{OAD CASE 1)
NEFAULT VALNE NF tA, N00N0 USEN FOR TOEHT (LOAD CASE 1}
NEFALLT VALUE PE 100,0000 USFD FOR 182 (LOAD CASE 1)
OFFAULY valLuE OF ta, 00000 USEN FOR HEEL Y2 (LOAD CASE 1)
NEFAULT VvalLuF NF 18,00000 ISED FOR wKEY (LOAD CASE 1)
NEFAULT VALNE OF y,000000 LISEN FOR BKTF (LOAD CASE 1)
Tw2 CALCHLATED 70 RE 14,167

NEFALLY VALPE nF 0 USFED FOR TRSAME (LDAD CASF 1)
wITH RASE RaNILS ("RASER®, 0,0 FOR RECTANGULAR) = 0, FEET,

TOF END OF AASF UNIT WIDTH 81,0000 FT, AND
HEFL END OF RASE UNIT WINTW & 1, 6f00 FT,
(HASIC WORKING POTNT 18 §,0 FT, wIDE),

LOWEST CONCRETE = 11,90 FT,, AT BOTYIOM OF KEY
NEFALLTY VALUF NF 11 USEN FOR  MAXBAR  (LOAD CASE 1)
SPAMIN CALCILATED TD RE 3,6600

MaxIMU™ STEFL AREA PER FNOT, CALCULATED EROM
N, 1) RARS (MAXBAR) AT 3,66 INCHES (SPAMINY,
19 S,118 8n, IN, /7 FT,

esmescceme PRESSURE DATA VERIFICATION FOR LOAD CASF | sersionans

FH TNP CALCLLATED TN RF 60,000

FOR LOAD CASE 3

» NPPD 18 1

NEFAULT VALUE NF 1,000000 USEN FOR  A08F(LC) (1 0AD CASE 1)

cecnemnans PHESSIINF NATA VERIFICATION FOR LOAD CASF 2 eewwwavees

EM TOP CAICHLATEN T AP 57,000
FOR LDAD CAQE
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> NPPND 18 1
DEFAULT VALNE OF 1,000000 1QEN FOR  ADSF(LC) (LNAD CASE 2)

ececeanancwanssss END OF PRESSURE NATA VERIFICATION peevemnpncncncen

NEFAINLT vatuE of jnoo,00n USEN FDR FPCON (1LOAD CASE 1)
CEFAULT VaALUE OF 0,290N000E OB UISEN FOR ESTL (LOAD CASE 1)
PEFAULY valut nF 9.,19n0n0 URFN FOR RATION (LDAD CASE 1)

COORDINATES OF CORNERS NF wWap| CROSSeSECTINN

XeCONRNINATES ARF o TOWARN WEEL FROM HASIC WRRKING POINT (BWP)
YerOORNINATES ARF ELFVATINNS

PT, Y Y PESCRIPTIQN OF POINT
- osqa0inen LI T T L T R ) (AL A AL LT LT YT LY Y TY T TN Y T YWY Py,
! 0, 60,0000 RASIC WNRKING POINT & TOFwSIDE OF STE™ TP
2 .1, 41753 28 Nonan RATTOM NE TOE®SINE FACE OF STEM (AT T81)
3 .l 4378 25,5000 RETWEEN TSL AND T82, NN TOP FACE OF 10
U elig b0uz 28,5000 TRP OF TOEMY 8 4T QUYFR END OF Tw2
S wis, h0u2 24,0000 TNE END NF BASE ® AT ATEHS
b Py, 54258 17,4628 TP OF TNEe3INE FACE NF KEY
3 25,1954 11,9028 ANTTOM NF TOE-SINE FaCE OF KEY
A 28 R954 11,9028 RATTOM NF HFELSIDE FaCE CF KEY
9 26,8958 16,9028 TNP OF WEELSINE FACE NF KEY
10 26, RASF 16,9028 HEFL ENN 0OF BASE
11 26 ,R08A TR 4N2s TOP OF MEELT2 ® T0P nF OUTER END OF MEEL
12 31,9007 22,2427 ROTYIOM OF HEELwSINFE FACE NF STEM
13 1,5000 60,0000 ROTTOM OF HEELSIDE TNP PANEL OF STEM
14 1,5000 60,0000 TP OF HNEELaSIDE FACE DF STEM
15 246, 1458 11,9028 RNYYOM NF CUTOFF WALl UNDER XEYy k
DEFAULT vaLyuk nf 0,3500000 USED FOR RATIOF (LOAD CASE 1)
NEFANLT VaALUE QF 20000, 00 USED FOR FSTLMX (LOAD CASE ()
NEFAULT valtif OF a USFD FOR IFDR (LOAD CASE )
DEFAULT valyE ns 3,50n000 u_en FOR COvHS (LOAD CASE 1)
PEFAULT VaALUE DF 3,500n000 UREN FNOR covrs (LOAD CASE 1)
NEEAH T vaLIE NF s,50n0000 USEN FOR COVIR (LOAD CASF 1) ;
NEFAIILT VALILE NF 4, 500000 USED FOR cOvAAa (LOAD cASE 1)
NEFAULYT valub 0F 2,375000 LN FOR P ARL (LOAD CASE 1)
CNOMRINEN pAgSTvE PRFSSUNE vALUF PF «279Y,5499 SFN FOR LNAD CASE ;1
CN“ATKEN PASSTVE PRESSURE VALIIE NE <10y #AN USEN F0OR L NAD CASE

14-63




f FLOMDv AL L FXaMPLE (NESTIGN/COMPLEX wALL)
i 179135845 ON {12/ 2/R0
¥

]
8 REGTIN A TERNATE METHAD (WSD) NDESTIGN
#

THE ARDOVE TAKLE OF Xe AND YeCQOORDEINATES AND THE FOLLNOWING TABLE OF DATYTA
i LISTS DESCRYHE THE WAL ASSUMED FOR THE DFSTGN ANALYSYTS FREE BODIES,

: 1F THE FInag NIMENSIONS TURNM OUT tTn RE SURSTANTIALLY RIFFERENT,

YOU MAy wANY TC RUN MODULF wh AGAIN,

AL A FTS Twe STR HEFLW
60,00000 14,16667 n,3333333 22,9958
wl 4R Rw As RASER (L 18Tsw PR)
42,500n0 0,14670000 0,
NLAM  HFELT) HEEL W HEELTY
18,000n00 22,99518 18,00000
i wiLAK  KFLAG PKEY WKEY AXTF
: o 5,000000 18,00000 5,000000
aLAS TSTT TSR TSTR HYTPH LER4L)
18,00000 0,5n0n000 * 44,08789 e0N, 12340008 3! O,
HSAPR '
2,0782%4
wLAT  BTE1 TREMT 182 Tuy 184 "4
24,00000 18,00000 100,0000 0, «0,1234000€ 31 ;
mwwe TWMINR TMINS
1R, 00000 1R, 00000

o
8 AEGIN TOE NESIGN
]

-y

PUT REINE, TN AND INCREASF THICKNFSS AS NEEDED FOR SHEAR
v

9 REGIN STEm DESIGN
»

PUT REINF, N ANN INCREASE THICKNESS AS NFEDED FOR §MFAR
.

¥ AEGIN KEY NESIGN o
’

PUT RFINE, TN AND INCREASE THICKMESS AS NEEONED FOR SHF AR

MFY DATA wNpy, AKTF ARS 1A, 00000 AND 2R,15253
wlTH NKFY 3 §,n00000 !

Vi
!
i

|
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® HEEL NESInN
x

PIIT REINF . [N AND INCREASE THICKNFSS AS NEENED FOR SHFAR

)
# DESIGN SUMMARY
[

v«

~L A Frs8 Twp sTR HEFL W
60,000a0 14,15R92 a, 3331511 23,5500R
w_ AR Aw RS ALSFR (LISTEW(HR)
42,500n00 N,1670000 0,
wi AW MERLT) HEEL & HEEBL T p
LR, 0A0Q0 23,5500R 45,92278
wLAY  WFLAG NkEY WKEY AKTF
0 5,000000 {R,00000 28,15253
wi_AS TST?T L TSR HETPH HS1PB
1R, 00000 N.5000000 87,491{96 20,1R084 0,
HSHPR
1,462572
ALAY ATEY TOEWY 182 Twi T3
24,00000 ta, 00000 100,0000 0, 1000000 r
swee TMINA TUINS
1R, N0000 18,00000 .
CONRNINATES OF CORNERS NF wAll CROSS=SECTION
XarOORNDINATES ARE o TNwARN HEEL FROM RASIC WORKING PDINT (RWP)
YarONRNINATES ARE FLEVATINNS
PT, X ] NDESCRIPTINN NF POINT
*n wmgwenae aegevssmee PPOUTRSAUENSNR AN ETseasanesanrPotenaPagenan
1 N 60,0000 RASTC WORKING PNINT & TNE=SINE OF STEwm TOP
2 .y, UU5D 25,3142 ROTTOM OF TOE=SINE FACE OF STEM (AT T8Y)
3 .y, 04850 28,%142 HETWEEN TS1 AND TS2, NN TOP FACE (OF TOE
4 wig, b04? 28,8000 TNP NF TOEWMT =& AT NUYFR END OF Tw?
S elf,p042 2u,nnoo TNE END OF RASE & AT ATEY
b 25,70R2 {T,1R4% TNO OF TNESINE FACE 0OF XEVY
7 28,395R 11,9025 ROTTOM OF TUESINE FacfF OF XEY
R 26 ,R954 11,9028 BOTTOM 0F HEEL=SINE FACE NF xtY
L] PhRONA 15,9078 NP OF HFEL«SINE FACF NF KEY
to 25 ,R9SA 16,9025 HEFL END OF BASE - 3
11 26,RI5R 18,4028 TP OF MFELT2 2 YOP nF NUTFR END NF NFE(
12 AR TLY 24,8783 RNTTOM 0F MEELeSINE FACE OF STEM
13 1,5000 319,R192 ANTTOM NF HEELSIDE TNP PANEL OF §TEw
14 1,5000 60,0000 TP OF WEEL=SINE FArF NF STEM
1S PhotUSR 11,8028 ROTTINM NF CLTNFF mAll UNDER XBY .
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THE NETAROREING IR Tmb PUL LA NG TAMLE 581 19F 1ED Dimprrir AN
EM 111Ne242103 MINTMIM REQUIREMENTS (,125 PERCENT OF AREA IN EACK Flct).

TAMLE OF QTFEL VALUES TN STE™, 8an, IN, / F1T,
MoUELEV, ASTUST(M)  ASTLSH(M, 1) ASTLEM(M,2) ASTLSu(M,3)

U AN _Qn 0,217 0,217 trhaan Chaanh
2 59,nn 0,277 0,717 (XX LL erpane
3 SB,0n 0,?RS 0,288 tenen (XYY XE
87,00 0,298 0,29% eesanen ctante
S SbH,0n 0,300 0,%00 rasane teasre
6 &%, 0n 0 ,1NA 0,30R [(FXX LK tenate
T 84,00 0,318 0,31% tasets LT
R 8%y 0n 0,323 0,32y Raduth Ctannp
9 K2,0n 0,130 0,330 tavane [E XX TR
10 8\, ng 0,337 0,337 I FXEE L] XX E)
tt &0, nNn 0,345 0,148 tanane XY Y]
12 49 on 0,352 0,32 Craans XYYR
13 4A_ng 0,360 0,478 Y2 1L Nhantye
fa  u? _ 0On 0,387 0,60R tannaw thente
{5 dh, rqo 0,375 0,761 hanann soenen
1a 4§, 00 0,383 0,933 Rannte LT 2]
17 44 ,Q0 0,390 1,178 tanane tdante
{8 U3y ag 0,394 1,304 (X2 L] LR R R
19 42, na 0,408 1,584 tanats trante
20 4t,00 0,413 1,808 LYY TE Y Chathp
21 un,nn n,d20 2.136 [XEXXE) shaate
2?2 39 0a 0,au0 2.31R tannng cthante
LA TR 1T} 0,aun 2.URD tekate (XY LX)
24 37,0n 0,440 2,65} tennte Chatte
5 la,040 0,440 2.R%) TI L] Y3322
s 15,00 0,440 3,02% tanane XTI 2L
21 ‘4,00 n,uu0 3,221 taante X321 *
28 33 .4ap D U40 3,498 [T AL chaone
29 32,00 0,440 3,612 takaen Shavne
10 31,60 0,440 3,797 (XYY XY AN RY
31 30,00 0,ul0 3,978 farans “hoane
32 29,60a g,440 4,138 canane XZT121)
33 28,010 N,uun 4,2RA tanary thaee
L Y] 27.,0n 0,440 4,422 tasate (X322 X ]
35 26,00 0,000 4,540 tenane thant

TARLE NE QTEEL VvALUES TN RASE, Sa, IN, / FT,
(™ = | AT END OF TOE)
o NIRT,  ASTLAT(M,1) ASTLRTI(M,2) AST RR(M,1) AST RA(M,2) ASTLBR(M,3)

! o, 0,800 [ XXX 0,300 Ahantd IR XE R XY
2 1,00 0,300 wedeae 0,390 shanen seanty
3 2,00 0,3%n X IXXT) 0,330 YY) aanaty
a .00 0,360 XX R L) 0,360 Ahande sasety
S 4,nn 0,390 nerewe 0,499 ehanen ceanty
[ 5,00 0,020 ssaeee 6,714 Ahaane ataaty
7 6,00 n,u40 teetae 0,947 thaate tasnty
A 7.0 0,400 tenese 1,192 (XXX aranty
9 LIGT 0,440 [XXXRTY 1,un? thatee tadaty
to Q,0n 0Lau0 edoene 1,708 srenne coannty
11 10,00 0,440 ey 1,974 Caet ey aseaty
172 11,00 0,60 XYL 2,243 saanns rsasatha
13 12,00 p,uuo trates 2,514 taanee “anaty
14 18, 0n N,uun [XEEXY) 2,185 [TRREE] XX XL
1S 14,00 0,uu0 sadtee 3,209 Cranne abnatdy
16 15,00 [EXTIX] XYY tarene XXX toenetsy
17 1A,0n XX TN (XXX Y taaney XXX AL senaty
14 17 0n XXX XX Y Seasne aaan e esasdy
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19 18,00 YX3X1 XXX T} (YT shatad ataaty
on to, 00 I XXX ] LXE X2 XY teanee [TXY X)) tdsaty
21 20,00 ?,2R% XXX Y] 0,000 Rhasan ZXTLE)
22 Pt,0n 2,138 ITIXY Y 0,uu0 webanae ahreny
2%y 2?7 ,.n0 1,9RR XL 0,440 haaan TETLE)
24 2% 0n 1,A3 XEXXE 0,440 shaded aAeAata
25 24,00 1,876 etaean 0,440 sradt e hasaty
26 2S5 0n 1,918 LR R R Y a, 400 eansed crnaty
27 24,0n 1,350 renren 0,440 XY XL
28 27,.0n 1,18% stakde 0,4u0n ehakad XYL
29 2R 00 1,01% Atusee 0,440 T L) enante
i 29 no n,ou0 [2X22X] o.auo ahatkRd tanede
i1 30 00 0,640 etetae 0,440 (222 L2 anaate
12 31,00 n,uun Neadne 0,040 [TTIXRY shante
313 32,0n 0,440 "eeene 0,040 ITIEY) Aneate
34 33y 00 0,040 [LXTLY] 0,040 XY R Aenate
15 Y4 00 0,840 IR Y) 0,R83% AT RY) stante
3 35_ 00 0,423 tratee 1,009 srasne XYL
37 $s,.0n 0,405 reanee 1,217 XTI taaathe
3R 37 00 0,387 wtavan 1,384 2T dhaata
39 3R,00 0,869 atadve 1,547 aratne anants
40 39 ,0n 0,351 [AZE 2T {,708 thatne dhgete
4t 10,00 0,333 atane 1,882 ITIT L anpate
42 ut,09 0,318 thatan 1,988 ehasad thante
4y 42,00 0,316 ahanes 1,906 seanan teante

AST X = 1,098 sQ IN /7 FY
¢asnrr g SUNDEFINED®

NOTES PARMRHAPH S021A(3) OF EM {110e2e2501 CAN RE INTERPRETED

TO “EAN TWAY THE TNP OF WEEL AT THE kEY MUST HAVE AT LEAST AS

MUCH REINFORCEFMENTY AS THE TDEwSINE FACE DF THE KEY, YWlS REQUIREMENT
#AS NOT CNNSINERED wHEN DETERMINING THE NEINFORCING SMOWN [N THE TABLE
ARNVE FOR ASTLAT(LOC,LNA) WHERE {Oc 1S TNE LOCATION

AND LNA T8 THE LAYER NUMRER,

L]
¢ UPNATE FT ¢ RESEY
v

COMMAND ENTERENY
FND
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EXAMPLE C: STABILITY ANALYSIS

AND STRUCTURAL DESIGN OF
EXHIBIT H WALL:

7’.;1(:‘ 7‘:'/,"»’ Y4 5/7&&-.//7 24 —'L/" “//‘/’;’f exhibits 4 e (I’/—’:‘
S oEcifer=rs p@(ur,)n“?‘ 27'/ Pf’"”"” ? 5'%'75'//&“ ’7/77/."!

! p ; IS S
o) e (/(/7/{/ ../A(/) %) 2 ST;,_-/(&/,';/ 4/{1’//4[) #Gr Fie Prf )
el *ing  Lom fhi SHIdilite 23iasii,  Ser w2 R lora 50
7/ L.j Flsod will pufes * 2 '4_9 ,e,',/ﬂ/ﬂj MD///' wod W3 ‘9 #hz
/7'/6/. @ OTrperodd posive ppessir dioor

wm, 1o CFHXhk 1) fde /9{:/ (Jrn—)/ ’Za
SAI~ #A: ‘///f:/n.‘((:, Ose .fFﬂ/(' 27 T =0 o
e Seiror “"c"/] Ao Lpr Josors gomemis

/<7
.
"

g
/ ;
7/ € I%/Z/Cfuf’/

Efer.  100.00

‘ [ 4
= F
< B2
G . ‘"
-, 1935%83 8/ S
15.57
7.5
E&.5 /\“Xﬁ
/A\\w\j . 5.6
b 24 |
Ell

ANees

72 16| cpv. 8100
Jevel $3s5€ ]
| Miox bry Preziom = 110 /_/'mo/’f'
F=2zo
_Jx.n:m |
l 1 C = 700' /a’ﬁ{

‘ | e )_;;_-'/zs' pef

/W = 62/;ﬁ({

LN

N
~

/£.37
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_S-o//k Pl!ll”?'/!/ Doto e
Reoored Doés Loe-s 2 SO/_/J S.).’,S'J s2.7
Qpras Fonca Lode 2 s708 osed

Firishes Spade [Doer s T2 26 eXOMph »/

Lbowers Lige of creep 170 boil ctr+rr/

RV s ,’79/'7 epers _é_c_/_’_/_’_"_‘i ’fV_P_f_'_’f_ _.fiz—‘—(-l—-
Fw / D= D=1
R T D=3 D=2
Hodyt 3 ! 2
SHrcem3) 2 Q17 ofeFrud v lves encesr Uge IFEm = 2rr8=2D

<wg D P LS cNndD DDD IO (25,
pé‘/‘, s Ay ((J/)fr, ek 27 vl 1/757 ',.',':-' [ZL,‘J /:A/ VY ~n ST

L — ) / ~.
//5,"’ Lse £ /14‘4; 7 ('0/7'/;‘7/%} 7'-/9 LY PP R v, e, 7%‘0:

Y YT

4 .7/./"(' Py _f;:/c /-/' o /7i0m4C /J/,- P AN

VR
[,/.- Nosg readble Fo b e,




""‘"'”“""‘""“"“l".'..lﬂ.!ﬂ;f T ——

X e bt

ST

1000
1010
1020
103
LOd
1045
10L,¢
1100
F110
1)
[ ARG
1140
115G
LA
1y so
2000
210
S0LG
2000
2030
O35
;040
2100
2110
2000
DXC0
000
A0
3000
R{oRAN
2040
RAANTY
040
1070
3000
4000
q100

INIT

3

"

1l

NAME FXAMPLE 2 - ANALYZE EXHTHTT M WALl » THEN DFSTGN WETH MODULE W
[y

KIEM HASTIC GENERAL WALL EXAMPLE - STARLLITY ANALYSISs STRESS DESIGN
KEM

RIM TTINE 1020 (ANGSWER Y SET ALL LOADN CASES FOR FLOOD WALLL ACTTON,
KEM  USE DaTA LIST TYPE TO RESET LOAD CAGF 7 FOR RETAINING Wnit ACT
TYFF 2 2

KEM

FEM EINE 1030 (ANSWER H) SET ALY LOAD CASES FOR HYDRAULTC OFTTIONS)
KEM  THIS 1S NOT CHANGEAERLE

RI'M

SrHL o0 200 700 120 €0 G0

KEEM - DATA L TIST SFT7 WILL BE COFPTFD AUTOMATICALLY FROM DATA LIST SFE3
REM

GORC 0 86,5 100.0

56T 0 87.% 100.0

REM

SPE3 200 700 125 20 700 BOOO 8000 8000 8000 S0

SME 2 1t 100,.0 87.5 0 87,0 84O O 100.0

R

SIEF 0 87.5 97,0 0 0 1 1

REM

WA 100.0 .46 € C

WAk 14.3 10.0 20.0 0.0

WinH 18.0 € 18,0

WAk 0 5.7 18,0 8.1428%7

WL 1R,0  0,193%49387 24.0 0,0 0.0 C

WEAT 82,0 18,0 100.0 0.0 ¢C

f 1

RKLM NOTET USE OF . RFM CUMMAND TO ANNDTE DATA FILE (NDT EXECUTED)

KIH  (THERE ARF ACTUALLY ONLY 10 LINES OFIATA FOR 3 L.OAD' CASES)

REM

Nt
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RN TWOA Y

12/703,80 11.689

.
H

FROGRAM TWOA - ?13-F3-RO 027
T-WALT DESTGEN/ANALYSTS
RICL 1.0 AUG 80

(RESFOND WTITH 7 FOR ANY HFLF)

ENTIIC URDATE FTHE NAME (7 CHAR MAX)
TEXCUFn

FOR RICFORT FTLF.

FNTER NAME TO RE USFD ON REFORT FILE TRENT CARDy 12 CHAR. MAX.
M. WATTES

ENTER YOUR MACON ACCOUNT NUMBER

"HORERD

ENTER NAME OF COMMAND-DATA FILE OR

ENTLR A CARKIAGE RETURN IF COMMANDS ARE 10 BE ENTERED INTERACTIVELY
TEXCDATA

PROCESSING I'ATA FIILE. ..

[
P UFDONATE FTLE RFSET
t
1
P DATA FTLE FROCESSING DONE
]
f KETURN TO INTERACTIVE INFUT
[
COMMAND
TRUN FA
THE RFSU TANT HKATIO -~ 0.3214, FOR LOAD' CASE 1
THE RESULTANT RATIO = 0.217%+ FOR L OAD CASE 2
THE KESUL TANT RATTO 0 3014,y FUK L DAD CAGE 3
FINAL FACTOR OF SAFETY AGATNST SLIDTNG - 3,99 FOK | DAL CASE 1
Y ALLOWARLE STRENGTH MCTHOD
C' C/ZESEE” TANFHT - TANTHT/ZFS
FINAL FACTOR OF SAFETY AGAINGT ST TDHING el 101 0AD EASE v

BY SHE A FRICITON MFTHOD

FINAL FACTIOR OF SANETY AGATNST GLTDENG Towve L OR EUATE CAGT X
BY A LOWARLE GTRENGTH MPETHOR
Cor/raees TANIHT - TANIHT/ZTS
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——
TOTAL CONCRETE VOLUME - 62,12 (CY FT / 1F)s FOR LOAD CnSE 1
TOTNL CONCRETE VOLUME - 2,12 (CY FT 7/ L)y FOR LOAD CASE 2
TOTAL CONCRETE VOLUME = 42.12 (CU FT 7/ 1.LF)» FOR LOADI CASE 3

ENTER L+ TO SFE FLOTS OF THE DATA AND ANAL YSES
(MAKE HARD COFY REFORE CARRTIAGE KETURN)
(NOTF? D0 NOT FNTER 1 IF YOU ARF GOTING TU RUN MODULE Wh.)
OR ¢ TO ONTIT THE FLOTS
0

1 4
£ URDATT F1LE REGFET
|

[ 4
b COMMAND- INTA FHASFE ENTERED
[4

COMMANT

PRUN WD

]

¢ KIGIN IATA CHECK FOR MODULE WD
¥

COMPLETE THE TRIAL wWALL DESCRIFTIONG

TO GET DEFAULT VAL UF FOR “IFEM®y ANSWER NEXT QUESTION WITH A CARRIAGE RETURN:

t¥2 IFFM IG5 NOT DEFINED, S0 YDL MUST
CNTFR O TO USF LOAD CASES AS-IS
R 1 TO ALSO USE EM ALTERNATE SFECIAL LOADNINGS
(A CARRIAGE RETURN WTLEL INSERT THIS DEFAULT
vVaLUE OF 1)

[UN T FOR MORE TNFORMATION
OK £ TO CONTINUE DATA CHECK WITHOUT COMFUTATIONS
0Ok ¥ TO ABDKRT THE MODUL E

0

]

P BFGIN AL TURNATE METHOD (WSD) DFSIGN

t

ENTER THe 1 0AD CAGE NUMRER YOU WANT T0 DESIGN FOR
OR A ZERD FOR ALL .0AD CASES TN DATA L1IST "ChSE*
OR A x 1O ARORT THE MODULF

0

]
t PESTOGN SHMMARY
$




WL FTes TWo
100 . 0000 54600000
WL ATt U BS
14, 30000 0.
WLAH  HEEL T2 HEE LW
18.00000 8.950000
WLAR  KFLAG UKEY
0 5.700000
Wweas orsrT TSH
18.00000 0.1935484
HGBER
0.
WLAT  ETFL TOEHT
£3.00000 18,00000
- TMINE TMING
18/,00000 18.00000
'
1 UFDATE FILE RESET
4
1
I FOMMANLE INTA FHAGF ENTERED
]
COMMANT!
PEND

ENTEER: 0 TO

GUND

REFORT 10O AIN-C

restart is

GTR
0.34350,83

HEELTL
18.00000

WKEY
18.00000

TSTR
21.00000

82
100.0000

TERMINAL

A FIRMANENT FILE

MACON

files)

O 0 TD SAVE TT AS
OR 1 70 DFTACH (DESTROY) 1T--
?.rl
ENTER YOUR ADF CFNTER TERMINAL
RO
SNUMR # DI040
voyr urdate file for fiuture
stos Oh (release tneederd
x
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STATTON CODE

HEELW
8.950000

FASER (L1857

0.

BRTF
8.142857

HGTFH
0.

TW1

nemed EXCURD

WL EF)

HS TR

fel

T51
100.0000




SRAARARRAKERARRRARARAARARAARARRRRAARAAASSRARAABIANERAARRAARRER
11342815 ON 127 3/R0

NOTES TO EXPLAIN SPECTAL PRINTOUT TWAT MIGHT BE IN THTS FILEee

THE VALUF "e,12348+31" IS USED 70 NENOTE AN  UNDEFINED ITEMg
THE VALUE "o 1U432E+31" MEANS THAT THE DEFAULY VALUE wWAS REQUESTED,

A "MEMDRY FAULT AT ,,," MESSAGF PRNRABLY MEANS THAT NFLOEN DATA I8 UNDEFINED,

END OF NOTES,

COMMAND ENTEREN}
INTY

Ss ALL NDATA RESET FOR FRESH START a#

COMMAND ENTERED)
'3

COMMAND ENTERED)
" l
113u2802 ON 127 /AN
wall DECLARED YO RE A HYNRAULIC FLNOD wallL
COMMAND ENTERED]

NAME EXAMPLE 2 ow ANALYZE BYHIHIT o wAlLL, THEN DESIGN wITH MODULE w

CNMMAND FNTERED]Y
REM

COMMAND ENTENREDN]
RFM  AASIC GENERAL wall FXAMPLE ee STAHILITY ANALYSIS, STRESS DESIGN

COMMAND ENTEREN) )
RE M i

COMMAND ENTERED)
RE¥ LINE 1020 (ANSWER F) SFT ALL (NAD CASES FOR FLOOPR wALL ACTION,

CNMMAND ENTEREDS 2
REM  USE DATA LIST TYPE TO RESEY LOAD CASE 2 FOR RETAINING WALL ACY ;

CNMmaAND ENTEREN] !
TYPE 2 2 :

COMMAND ENTEREN)
REM

COMMAND ENTEREDY
REM  LINE 1030 (ANSWER M) SET ALL 10AD CASES SOR HYDRAILIC NOPTIONS)

CO“MAND ENTFREDY
RE™  THIS I8 NOY CHANGEARLE

COMMAND ENTEREN)
REM




COMMAND ENTERED]
8PNt 0 20 T0h 12% C€C o0 € 0

COMMAND ENTERED)
RE~ DATA {1ST SPT7 WILL RAE COPTER AUTOMATICALLY FROM DATA LIST SPED

COMMAND ENTEREN)
REM

COMMAND ENTEREMY
SSHC 0 As.,5 10NN

COMMAND ENTERENY
Ss?Y 0 ar?,S 100,0

COMMAND ENTERED]
WE ™

CN=vannh FNTERENG
SPE on a0 {28 o0 700 RONBA ROOD RONOD ap0p S0

CNuMAND EMTERFNY
SNIE 2 { ten,0 R7T.,5% 0 R7.0 AA,S 0 Lu0,0

COMMAND ENTEREN]
RE M

COMMAND ENTERFN
SEEP 0 AT.5 97,0 O O f %

COMMAND ENTERED?®
REw>

COMMAND ENTERENY
wla 100,0 5,6 C C

COMMAND ENTERFDYt

WLAB 16,3 10,0 20,0 0,0 :

COMMAND ENTEREN)

wLaw 18,0 C 18,0 Y
[

CNuMAND ENTERENY
wLAX 0 §,7 1R,0 R, J1U2RSY o

COMMAND ENTEREDY
wi A8 1A.0 0,19356A3R7 24,0 0,0 0,0 C

CNMMAND ENTEREN]
w_AT AY,n JR,0 100,0 0,0 C

dehiii

CNMMAND ENTEREN
REM -

COMMAND ENTERENS
REM NOTE USE OF REM COMMAND TO ANNOTE DAYTA FILE (NOT PXECUTED)

COMMAND ENTERFDNY
REM (THERE ARE ACTUALLY ONLY 10 LINES OFDATA FOR 3 LOAD CASES)

COMMAND ENTEREN)
RE“

CRMMAND ENTFREDY
UPNATE

[
¥ UPDATE FILE RFSET
L]




COMMAND ENTERED

COMMAND ENTEREN,

RUN Fa

ExamPLE 2 oo ANALYZE EXWMIBIT ¥ wal|, THEN DEBIGN wlTw
11353125 ON 12/ 3780

[

¥ REGIN
.
NDEFAYLY
NEFANLY
DEFAULY
CEFaLLY
NEFAULTY
NEFALLY
NEF&ULTY
nEFAULT
DEFanLY
DEFaLLY
DEFaAULY
rEFAULT
NEFANLT
oteAyLY
NeEFauLy

DEFAULY

BASTIC STARILITY Dava CWELK

vapLE
vaLLE
vapyt
vaLuE
vaLLE
vaput
VaLLE
VALLE
vaLut
vaLUE
vaLyE
vaLuE
VALLE
VaLuE
vaLyf

VALYF

3
3
of
813
or
D¥
0s
o
oF
OF
0f
ne
nFE
oOF
OF

[s14

N DEFANLT valut

DEFAULY
DEFAULY
NEEAULY
DEFAILY
NEFALLY
DEFALLY
DEFALLY
NEFaLLT

NEFALLT

Valuk
ValLyE
valuk
val ok
VaLLE
valLuyt
VaL Lyt
VAL LE

VaLyE

nE

n§

nF

OF

Al

a1 4

nF

nE

ar

52,50000
150,0000

0,

¢,

0,

O,

o,

0,

0.

0.
1,000000
1,0000n00
1,000000

2
1
1,000000
EDR RRMIN
1,500000
2
2
!
1,000000

0,33333%%

2,a0n020
1
?

ustD
UBED
USED
USED
USED
LUSED
usED
ugen
ustl
VRN
USED
USED
USED
USED
USED
USED

FOR
FOR
FOR
FoR
FOR
FOR
Foe
FOR
$0R
FOR
FoR
FoR
FOR
FQOR
FOR

FoR

S SEY Tn

USED
USED
USED
USED
USED
USED
USED
USED

DEEN

14-~76

For
FOR
FOR
FOR
FOR
FOR
EOR
FOR

o9

————
“ODULE
GAvMan (LOAD CASE 1)
GamAL {L0AD CASE 1)
UCEXS§3 (LOAMD CASE 1)
UCExS§d (L0AD CASE 1)
UCEXSS (1 DAD CASE 1)
ugnF sy (LOAD CaSE 1)
UCAFS2 tLDAD CASE 1)
UCBFF2 (LOAD CASE 1)
UCRESY (LOAD CASE 1)
UCKF Se (LOMAD CASE 1)
UCwS (LOAD CASE 1)
UCwa (LOAD CaASE 1)
ugwx (LOAD TASE 13y
IF=0C (LOAD CASE 1)
1FS0m™ (LOAD CASE 1§}
CFMA (LDAD CASE 1)
UNTEFINED  (1LOAD CASE 1)
FEMIN ILOAD CaSE 1Y
NSLINE (LOAD Ca5¢ 1)
1FwOC (LOAD CASE 2)
1F50m™ (LOAD CASE 2)
CFMA L0480 caSE 2y
ARUIN (LOAD CASE 2)
FS¥IN (LOAD CASE 2)
NSLINE (LO&D CASE 2)
TF-0C (LOAD CASE %)y

oy

L SR




NEFALLT vaLLE OF 1 USED FOR IFSO™ (LOAD CaSE )
DEFAULT vaLLf 0OF 1.000000 USED FOR CFmMa (LOAD CASE 3
NO NEFAULT vALUE FDOR RR™IN SO SEY YO UNDEFINED (L 0AD CASE 3)
NDEFALLT VALLE 0OF 1,S00000 USED FOR BS¥IN (LO&D CASE 3
DEFAULT vaLLE OF 4 UGEDR FOR ~NSLINE (LOAD CASE 3

EXAMPLE 2 ae ANALY?E EXHIRIT M wal|, THEN DESIGN WITH MODULF
11153126 ON 127 3/RQ

# REGIN PARY 2 OF STARILITY NATA CHECK
[ ]

EXAMPLE 2 o= AMALYZF FXHMIRIT M wa|l, THEN DESIGN WITH MNNULE
11153126 0N 127 3780

L

¥ HFGIN MNODIILE Fa

»

VARTARLE WEFLW CALCULATEN 8,70 (AwaTw2e?8TA)

VARTAALE HSAPR CALCULATEN OR DEFAULTED YO CLNSE COORNINATES,
RSRPR = 0,19354A IN/FT,

COORNINATES OF CORNERS 0F WALl CROSS«SECTINN

XofONRNDINATES ARE ¢ TNWARD HEEL FROM MASIC WORKING POINT (BWP)
YeCOORDINATES ARF ELEVATINNS

Ppr, X \Z NESCRIPTION OF POINTY

LX) sPePgeeRee (XL Y XY ¥ Y LI II T IT YT R R P PP P P Y YL T R AL Y Y Y Y Y
1 0, 100,0000 HaSI1C WORWNING POINT e TOE=SIDE OF STEM TOP
2 *n,2500 A4, 5000 RATTOM NF TNE«SIDE FACE DF STEM (AT T181)

3 “n 2500 84,5000 AFTWEEN 181 AND 182, NN TOP FACE OF TOE

4 =5, A500 R4 ,5000 TOP OF TOFWY 8 AT OQUTER END OF Tw2

5 =5,A50N B3, 0000 TOE END OF BASE ® AT ATEY

] A,2%500N AY 0N00 TnP OF TOEeSINE FACF OF KEVY

? R,9500 77,3000 ANTTOM NF TNESINE FACE OF WEY

L] tn, 4500 77,%000 ROTTOM NF WMFEL=SIDE FACEt OF XEY

9 10,4500 A3, 0000 TAP OF HMEELSINE FACF OF XEY

10 10,4500 83,0000 WEEL END OF BASE L
1 10,4500 Ay, 5000 TnP OF HEELT2 ® TOP OF OUTER END OF WEEL
12 17500 Au, 5000 RANTTOM NF HEELSIDE FACE OF STEM

13 15000 100,0000 ANTYTOM NF HEEL=SINT TNP PANEL OF STEM

14 165000 100,000n0 TNP OF HEELSIDE FACE OF STEM™

HORTZONTAL NONeSEFPAGE PRESSURES ARE 2ERD

RECAUSF YNI/R MRACK VALIUE NF | CANCELS ACTYIVE EARTH
AND RFCAUSE PRESSIRES wl AND/OR wa (DATA L 18T SCwH)
APE UNDEFIMED, ZERD, NP NEGATIVE,




THE FOLLOWING TAALE INCLUDFS wALL AND SOTL4wATER MASS AROVE BASE, AND
THE FORCES ACTING ON 1T, FXCEPT THAT HORIZNNTAL SEEPAGE AND UPLIFTY

ARE NNAT INCLUDNEN KERE, "ACTIVE EARTH" INC{UDES THE wilaewd waTER PRESSURE
[F 4 CRACK TS 4SSUMED [N TNF EARTH COVER DVER TWE ENP 0F THE WEEL,

1 NAD CASE 1

VERTICAL HORTZONTAL MOMENT
FNACF FORCE
LH/SLICE LR/SLICE LB=FT/SLICE
wALL 931A, 00 0, 81045,82 3
ACTIVE EARTH n, 0, 0, |
SNIL4=ATER 10069,08 n, 100719,42
SIIRCHARGE S o, n, 0, !
NIRECT LOANS 0, 0, 0,
AIND n, 0, 0,
FARTHNUAKE n, 0, 0,
A A A A A A A AL P LA A A T A Rl R R I Y L A P R I R R Y Y Y Y Y Y A L ]
TOTAL 19387,06 0, 181765,24

HORTINNTAL NNDNeSFEPAGE PRESSIRES ARE 2FPn

RECAUSE YNUR XRACK VALUE OF | CANCELS ACTIVE EARTH
AND RFCAQE PRESSURES w3 AND/OR wu (DATA LIST SCwH)
ARE UNNEFINED, ZERO, OR NEGATIVE,

THE FOLLOWING TARLE INCLUNES ®A(L &ND SOILewATER MaSS AHNVE BASE, AND .
THUE FNRCES ACTING ON TT, EXFFPT THaY WORIZONTAL SEEPAGE AND UPLIFT

ARE NOT INCLUDED MFRE, "ACTYIVE EARTH"™ INCLUDES THE wlewd wATER PRESSURE

I# A CRACK 1S ASSUMEN IN THF EARTWM COVER QOVER THE END OF TwWE MEEL,

LOAD CASE

VERTICAL HORTZONTAL MOMENT
FNRCE FORCE :
LA/SLICE LA/SLICE LBeFT/SLICE i
IR PR Y P P P I PP PR PRSI PP AR RSN AR RS LR A X L L L L L Ll g ]
WALy 9%1R,00 0, 81045,82 ;
ACTIVE EARTH 0, 0, 0, '
SNIL+44TERA 10089 ,06 0, 100719 ,42
SURCHARRES 0, 0, .
NIRECT LOADg 0, n, 0,
«lND 0, 0, 0,
EARTHAIAKE 0, 9, 0,
I---......-..-I.--..--.----...-.....n-----.-.-..-.-....-....-....'.. ]
TOTAL 193a7,06 0, 18178%,24 v
# WORTZIONTAL NONSFEPAGE PRESSURES ARE ZERN
# RECAUSE YNUR WKAACK VALUE OF 1 CAMCELS ACTIVE EARTH
& AND BECAURE PRESSURES w3 AND/OR wu (DATA | 18T SCww) 1
# ARE UNDEFINEN, I8RO, OR NEGATIVF,
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THE FOLLNWING TARLE INCLUDES wA{L ANN SOTL4WATER MASS AROVE BASE, AND
THE FNRCES ACTING ON [T, FXCEPT TYHAT MORIZONTAL SEEPAGF AND UPLIFY

ARE NOT INCLUDEN WERE, "ACYIVE EARTH™ INCLUDES THE Wwlewld WATER PRESSURE
IF A CRaACX 1S ASSUMED IN THE EARTWM COVER OVER THE END OF THE WEEL,

LNAD CASE 3%

VERTTICAL HORTZONTAL MOMENT
FNRCE FORCE
LB/SLICE LA/SLICE LReFT/SLICE
b AL A A A A A X L L A R A A AT AR A TR I Y R A A R R AR AL AR Y P L AL A dd )
wALL 9314,00 0, R1OWS, B2
ACTIVE FARTH 0, 0, .
SNIL ewaTER 10069,08 0, 100719,42
SURCHARGES 0, 0, N
NIRECT LOADY 0, 0, o,
LRLID) 0, 0, 0,
FARTHNDUAKE 0, 0, 0,
AR LR XA LT P P Y PR AN Y R R XN RN Y R ey Y R YRR YR NN R Y YR X LERE L LALLLLN]
TraL 193R7,06 0, 1R176S,24

EXAMPLE 2 e« ANALYZE EXYMIAIT M wALL, THEN DESIGN WITH MADULE
11153430 ON 12/ 3/R0O

.
¥ RFGIN THE QVERTIURNING COMPUTATION
"
LCAD CASE 1
DEFAULY VALUE DF 1 USFED POR NPPD(LC) (LOAD CASE 1)

RESULTANT 18 N'TSINE THE KERM ON THE TOE SI1DE

VFFECTTIVE RaASF s 15,73 (FT),
LONRNINATES OF ZERN PRESSURE ON THE BASE1
X7 = 9_R8 AND Y2 & 77,30

CREFP PATH DFSCRIPTION FOR LOAN CASF |

X«CONRNINATES YeCNURDINATES HYNDROSTATIC PRESSURE

10,45 97,00 0,

10,48 77,30 1231,25
10,08 77,30 1231,25
9,88 77,%0 123,05
A,95 77,30 1209,45
A,25 83,00 718,27
5,A5 Aa%,00 386,98
% RS 871,80 0,

AVERTURNING ~YNDRAULIC GRADIENT = 0,1789

> VAL UE DF NPPN(LC) EOIND B | IN S/9 CHEXTT (LNAD CALE
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PASSIVE EARTH PRESSURES FNR LOAD CASE

(M -2-0)] s t 1

FIFVATINN OOF TNP 0OF SOTL e av,s5s%9 (FT)

PRESS!IRE AT TP NF SOIL s 0, [LHS/80,FT) |

FLEVATINN AT ROTTOM OF TOF [} 83,000 (FT)Y

PRESSURFE AT 4nTTICM DF TOF 3 722,26 (LR3/SA,FT) \
: ELEVATINN OfF LOWEST POINT (ON waAlLL » 77,300 (F7)

PRESSURE AT LNWEST POINT ON WALL 8 722,26 (LRS/SN,FT)

PASSIVE FARTH FNRCE 3 =5743,1 (LRS/SLICE)

PASSIVE EARTH MOMENT s 9231,7 (FT«LRS/SLICE)

NISTANCE FRAM THE TOF TD THE RESUL TANT 5,24 (FT)

VERTICAL FORCE NUE TO UPLTIFT PRESSIRE NN HASF H -10302,76 (LRS/SLICE)

HORTZONTAL FORCE DUIE TO WYNROSTATIC PRESSURES ] 37163,58 (LBS/SLICE)

MAMENT DUE TO UPLTFT AND WMYDROSTATIC PRESSURES & 124942,20 (FTeLB3/SLICE)

R

THE RESULTANT RATIO = 0,3214, FOR LOAD CASE 1§

LNAD CAQF 2

DEFAULT vaLuF OF 3 USED FOR NPPD(LC) (LOAD CASE 2)
RESULTANT 1S OUTSINE THE KEPN ON THE TOE SIDE
EFFECTIVE BAASEF = 6,RR (FT)Y,
CONRNINATES NF ZER) PRESSURE ON THE HASE}
X2 s {,083 AND YZ = 83,00

CREEP PATH DESCRIPYTON FOR LOAD CASF 2

XeCOORNINATES YeCNORNINATES HYDROSTATIC PRESSURE

10,4% 97,00 0,

10,09 77,30 1231,25%

10,45 77,%0 1231,25
a,95 77,30 1231,25
A,2% Aay,00 875,00
1,03 a3, 00 875,00

5 ,AS 83,00 Si16,12

oS AS AT,50 0,

DVERTURNING HYDPRAULIC GRANDIENY s 00,8351

> VALUE OF NPED(LC)  FNUMD = 3 IN S/R CHEKLT (LOAL CASE 2)
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PASSIVE EARTH PRESSURES FOR LOAD CASE 2

WORTZGNTAL FORCE DUE TQO HWYDPOSTATIC PRESSURES &

THE REQULTANT RATIQO » 0,2175, FNR LOAD CASE 2

Lnan CASE 3

NEFAUILY VALI'E NF 1 UsSED FOR NPPD(LC) (1LOAD CASE 3
RESULTANT S NUTSINF THE KEWN ON TWF TOE SIDE
EEFFCTIVE RASE & 15,73 (FT),
CONRNINATES OF ZFRO PRESSIIRE ON THgE HASEY
X2 = 9 RR AND YZ x 77,30
CREFP PATH DESCRIPTION FOR LOAD CASF 3
XeCONRNINATES Ya{QURNINATES HYDROSTATIC PRESSURE
10,45 97,00 0,
10,45 77,30 1231,2%
10,45 77,30 1231,25
9,R8 77,30 1231,25
R,95 77,30 1209,4%
R,25 83,00 718,27
*5,8% 83,00 386,98
5,85 AY,S0 0,
NVERTURNING HYDRAULIC GRANIENY & 0,3759
» VALUE OF NPPD(LC) FOUND 8 1 IN S/R CHEKIT (LNAD CASE
PASSIVE EARTH PRESSURES FOR LOAD CaSE 3
NPPN s 1
ELEVAYINN Of TtOP NE SOIL [ a7,%%9 (F 1)
PRESSURE AT TaP OF SOTL . N (LAS/80,FT)
ELEVATION AT ADTYTOM OF T0F e A3, 000 (F17)
PRESSHRE AY BOTTOM OF TOE s «722,26 (LRS/8N,FT)
ELEVATION OF LOWFSY POINT DN wAl| = 77,300 (FT)
PRESSHAE AT LNWEST POINT ON WALL e 722,26 (LRSS0 ,FT)
PASSIVE EARTH FORCE ® «5763,1 (LAg/8LICE)
PASSIVE FARTH MOMENTY a =92V1,.,7 (FTel AS/7SLICE)

{ 14-81
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NPPN 2 3

ELFVATION OF TNP OF SOTL s 47,559 (FTy

PRESSURE AT TOP 0F 80TL 3 . (LBS/S0,FT)
ELFVATIAN Of L OwbSY PDINT ON wWALL s 77,300 (F1)

PRFSSURF AT LNAFST POINT ON WALL ® =»967,7% (LR8/8N,FT)
PASSIVF EARTH FNRCF s *U9KY,? (LRS/SLICE)
PASSIVE EARTH MOMENT s «11320, (FTe«RS/SLICE)
NISTANCE FROM TWE YOE TO THE RESULTANT s 3,54 (FT)

VERTICAL FORCF NUE TO U!PLJFT PRESSHRF ON BASE . =11898,36 (LBS/SLICE)
4920,8u (LRS/SLICE)
MOMENT MUE 10 USLIET AND KYNDROSTATIC PRFSSURES & #151083,37 (FTeLBS/8LICE)




NTSTANCE FHRO™ TWE TOF TD TwHp Wh SULTANT s S,20 (FT)
VERTICAL FORCE NUF TO LPLIFT PRESSIIQE ON RASE ] e10302,76 (LRS/SLICE)
MORTZONTAL FORCE Pug TN HYNRNSTATIC PRESSURES ] 3763,38 (LRAS/SLICE)

uNuENT Mg 10 UPLIFT AND MYNROSTATIC PRESSURES 8 «120942,20 (FTelRS/SLICEY

THE RESILTANT RATIN @ 0,3214, FOR LOAD CASE 3

"
8 AFGTN SLINING COMPUTATTION
»

FACTOR F SAFFTY FOR MIN, OMEGA (LEVEL) @ T.4%

SuM OF NRIVING FORCFS = 7711 ,020 (L BS/SLICE)
Sum OF @FSISTING FORCES & 7715,3%37 (LAS/SLICE)

PASSTIve FARTH FNRCE L 6579,80 (LRS/SLICE)
ACTIVE FARTH FQORCE 2 0, (LRS/SLICF)
UPLIFT FORCE s «17092,89 (L ARS/SLICE)

SUMMATINY NE HNRIZONTAL wATER FORCES 8 7711,02 ¢ BS/SLICE)

FAILURF PATH CNORNDINATES UNDER THE NEUTRAL BLOCKX

X Y '

5 AS 77,30
A0S 77,%0
r
FACTOR NF SAFETY FOR MAX, OMEGA (TOE YD KEY) s 3,99

SiM 0f PRIVING FORCES & 6230,984 (LRS/SLICE)
StM nF AESISTING FNRCES &  6234,935 (LBY/SLICE)

PASSIVE EARTH FORCE L] 2417,22 (LAS/SLICEY
ACTIVE FARTH FORCE s 0, tLes/ssLICE)
UPLIFY FORCE ® o13611,81 (LAS/SLICE)
SUMMATION NF HORTZ0NTAL wATER FORCES » 6677,13 (LAS/SLICE)

FAILURE PATH COORDINATES UNDER THE NEUTRAL RLOCK
X Y
*5,A5 A3, N0
A,95 77,30

FINAL FACTNR OF SAFFTY AGAINST SLINING s 3,99, FOR LOMD CASE I
BY ALLNWARLF STRENGTH METHOD
C’eC/58e2r° TANPM] *aTANPHT/FS

SitM (F PRIVING FORCES » 6230 ,0R4 (LRY/SLICE)
SUM OF AFSISTING FORCEY & 6230,935 (LRS/SLICE)

PASSIVE EARTH FNRCE L 2617,22 (LRS/8LICE)
ACTIVE FARTH FORCE ] 0, tLRS/S8LICE)
UBLTFY FNRCF s 13611, R (L AS/SLICE)Y

SUMMATINN OF MORTZONTAL WATER FNRCES = 66TT,1% (LRS/SLICE)

FATLURS PATH COORDINATES UNDER THE NPUTRAL RLNCK
X Y

-5 ,RS AY, 00

A,05 77,30
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FACTNR nF SAFETY FUR MIN, DNMFGA (LEVEL) ® S,54

SUM UF PRIVIKG FORCES = 7711 ,020 (LBS/SLICE)
SuM OF RESISTING FORCES = 4301n, 358 (LAS/SLICE)

PASSIvE FARTH FORCE gt 27018,08
ACTIVF FARTH FORCF [ .
2 «17092,89
[ ]

T711,02

UPLIFT FORCE
SUMMATIAOM NF MNR]IZONTAL WATER FORCES

FAILURE PATH COORNINATFS UNDER THE NEUTRAL BLOCHK

X Y
5,85 77,30
A,95 17,30

FACTOR nF S4FETY FOR MAX, OMEGA (TNE TO KEY) =

SItM 0F PRIVING FNRCES ® 6677,129 (LRS/SLICE)
SUM OF RESTISTING FOIRCES 3 SuST9,668 (LBS/SLICE)

PASSIVE BARYHW FORCE s 10285,%6
ACTIVE FARTH FNRCE ™ 0,

UPLTIFY FORCE 2 eotl3611,81
SUMMATINN NP HORTZONYAL WATER FORCES = 6677,13

FAILURF PATH COORNINATES UNDER THE NEUTRAL BLOCK

(LRS/SLICH)
(LBS/SLICE)
{LAS/8LICE)
(L8S/8LICE)

(LRS/SLICE)
(LRS/SLICE)
(LBS/SLICE)
(LBS/SLICE)

x Y
°5 A% R3,00
8,95 77,30

FINAL FACTOR NF SAFETY AGAINST SLINING = 5,18, FNR LOAD CASE

AY SHEAR FRICTINN METHOD

SuM NF ARIVING FORCES s  6765,A36 (LRS/SLICE)
SuM OF RESISTING FORCES & 35014,312 (LAS/SLICE)

PASSIVE EARTM FQRCE s 11772,91%
ACTIVE FARTH FORCF s 0,

UPLIFT FORCF s 1397844
SHUMMATINAN OF HNRIZONTAL WATER FNRCES ® 6765,84

FAILUKNE PATH CRORDTNATES (INDFR THE NEUTRAL BLOCK

] Y
S, RS K203
8,95 77,30
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FACTUR nF SAFRTY FOR MIN, OMEGA (LEVEL) = T.43

§'% 0B PRIVING FORCFS & T711,020 (LRS/SLICE)
St NF RFSISTING FORCES ® 7715,337 (LBS/SLICE)

PASSIVE FANTH FURCE ] 5579,80 (L RS/SLICE)
ACTYIVE BARTH FORCE 2 0, (LHS/SLICE)
UPLTFT FORCF ® e{7092,R9 (LRS/SLICE)

SUMMATION OUF HORIZONTAL WATER FORCES » T711,02 ((AS/SLICE)

FAILURF PATH CONRNINATES UNDER THE NEUTRA|L BLOCK

X \
-5 ,R% 77,30
R,45% 77,30
FACTOR nF SAFETY FOR Max, OMEGA (TOE Tn XKEY) = 3,99

U™ NF NRIVING FORCES 3  6230,984 (LBY/SLICE)
SUM NF RESTSTING FORCES & 6234,935 (LBY/SLICE)

PASSIVE EARTH FORCE

ACTIVE KARTH FNWCE

UPLIFT FORCE

SUMMATINN OF HORIZNNTAL wATER FORCES

2417,22 (LBS/SLICE)
0, (LAS/SLICE)
e13631,81 (LRS/SLICE)
6677,13 (LBS/SLICE)

FAILIURE PATH COORDINATES UNDER THE NEUTRAL BLOCK
A4

X
«5,A5 83,00
R,95 77,30

FINAL FACTOR OF SAFETY AGAINST SLINING = 3,99, FOR LOAD CASE 3
BY ALLOWARLE STRENGTH METHND
CeaC/FSe2r? TANPHI e aTANPHTI/FS

S1M OF NRIVING FNRCES & 6230,984 (LARS/SLICE)
SUM NF QFSISTING FORCES = 6234,93% (LBS/SLICE)

PASSIVE EARTH FDRLF ® 2417,22 (LRS/SLICE)
ACTIVF FARTH FORCE » 0, (LRS/SLICE)
UPLIFT FURCE s «13611,81 (L BS/SLICE)

SUMMATINAN NF MORTZONTA( wATER PORCES = 6877,13 (L RS/SLICE)
FAILURF PATH COODRNDINATES IINDER THE NEUTRAL BLOCK
X

A\
=5 ,RS A3, 00
A,95 77,30
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1

EXAMPLE ) am ANALYZE EXHIRIT M WALL, THEN DESIGN wlTWw MNDULE
12y 03580 ON 127 3/R0

.
¥ AFGTN ALLOWAHLE REARING CAPACITY COMPUTATIONS
.

THE RASE L 1ES TN SOt 3

FNR Lnah cast 1,

FNR THE BASE CONRDINATES Xe «5,A8 vs 83,00, THE ARSOLUTE VALUE OFs

THE ALLOWARLE REARING PRESSURE s 8000,00 (LBS/8GQ,FT)
THE ACTUAL RFARING PRESSURE H 1155,18 (LRS/SGQ,FT)
FIR THME RASE CNORPINATES xs R,28 Yz 83,00, THE ARSOLUTE VALUE OF)
THE ALLOwARLE REARIMNG PRESSURE ] RO0O,00 (LRS/SR,FT) 1
THE ACTUAL RFARING PRFSSURE L] 119,87 (LBS/S8G,FT) B
FOR THE RASF CNOPPINATES Xs B,9%5 vs 77,30, THE ABSOLUTE VALUE OF1t
THE  ALLOWARLE REARING PRESSURE = AODN,00 (LBS/SC,FT)
THE ACTUAL BFARING PRESSURE o ] bA, 16 (LAS/SA,FT) i*
i
FOR THE HASE COORDINATES X= 10,4% Y=z 77,30, THE ARSOLUTE VALUE OF) )
THE  ALLOwARLE REARING PRESSURF ] 8000,00 (LBS/90 ,FT) *‘
THE ACTUAL BFARING PRESSURE = 0, (LB3/SQ,.FT)
“
THE REARING CAPACITY OF THE SOJL 18 SATISFACTORY FOR | nAD CASE, by
FOR LOAD CASE 2,
THE EFFFCTIVE HASE WIDTH TS LESS THAN BWI(NDATA LIST wLAR), i
SO A LINEAR EXTRAPOLATION AT A CONTSTANT ELEVATION wAS MAPE NN THE
REARING CAPAFTTY(AAPITN,ARPYTW,ARPUTN,ETCY TO FIT THE RANGE {
FNR THE RASE CONRNINATES xz «S,AS ve A3,00, THE ARSNLUTE VALUE OFy
THE ALLOwWARLE BEARING PRESSURE » ANOD,00 (LRS/SR,FTY
THE ACTUAL BEARING PRESSUNE ® 1596,47 (LRAS/SA,FT) e
FOR THE RASE CONRDINATES xz A,25 ve Ry, 00, THE ARSALUTE VALUE OF1
THE  ALLNwARLE RFEARING PRESSURF s 8000,00 (LBS/SO,FT)
THE ACTUAL REARING PRESSURE . N, (LAS/SQ,FT)

FOR THE RASE FUNRNTNATES Y8 A,95 ve 77,30, THE ARSNLUTE VALUE OF
THE  ALLNwARLF RFARING PRFSSURE s ANOD,00 (LBS/SN FT) |
THE ACTUAL RpARING PRESSIHRAE e n, (LRS/SH,FT) !




FNR THE HaSF CONRDINATES Xm 10,065 vYx 77,30, THE ARSOLUTE VALUE OF)
THE  ALLNDWARLF AEAR{MG PRESSHURE & RO00,00 (LRS/8n FT)
THE ACTUAL REARING PRESSHIRE 1 0, (LRS/%Q,FT)

THE RFARING CAPACITY NF THF SOIL 1S SATISFACTORY F0R (NAD CASE, 2

FOR LOAD cagk 3%,

FOR THE HASF FNNRDINATFS xu S5, A5 vYe A%, 00, THE ABSOLYTE vALUE OF}

THE  ALLDWARLE REARING PRESSURE . 800N, N0 (LBS/SA,FT)
THE ACTUAL REARING PRESSURE » 1155,18 (LBS/SQ,FTY

FOR THE RaSE CODRDINATES xm A2% Ye 83,00, THE ABSALUTE VALUE OF
THE  ALLOAARLE REARING PR SSURE . A0NN, 00 (LRS/SQ,FT)

THE ACTUAL ApARING PRESSURE : 119,87 (LBS/SO,F 1)

FOR THE RASE COORNINATES xs 8,95 vs 77,30, THE ABSOLUTE VALUE OFy
THE  ALLOwWARLE AEARING PRESSURE » 8000,00 (LHS/8H FT)
THE ACTUAL REARING PRESSURE ] 68,18 (LB3/SG,FY)

FOR TWE RASF CNORDINATES X 10,845 Y& 77,30, THE ABSOLUTE VALUE OFy
THE ALLOwWARLE REARING PRESSURE . 8000,00 (LBS/%q,.FT)
THE ACTUAL BEARING PRESSURE . 0, (LBS/3G,F T

THE HBEARING CAPACITY OF TwWE SOIL I8 SATISFACYORY FOR LnaAD CaSE, 13

EXAMPLE 2 we ANALY2F EXMIBIT M wA{{, THEN NEJIGN WwlTH MNDULE
12y 0450 N 127 3/7R0

L]
# RFEGIN COST ANALYSIS
»

.o moe W COST B VOLUME DF EXCAVATED MATERIAL _ _ . .....
A AN B AN A B A A LAY VAR AN A L AALA AP AL AL ) AL IAIDALIASD
SnTL LAYER VOLUME un{r cogr TOTAL COST
(CULFT/L,FT) (DOLLARS/CU,FT) (DOLLARS/L,FT)
Al 95,1% o, LN
CO8T & VOLUME OF BACKFILL MATERTAL,
...-Q.....O...-..-...."...--....-......-..'....‘......-.-.'
SOTL LAYER VOLUME UNTT COST TOTAL CO8Y
(CULFT/7,FT) (DOLLARS/CY,FT) (DOLLARS/L ,FT)
\ 30,59 0, 0,
2 0, 0, 0,
FILTER ZONE a, o, 0,
32,64 0, o,
3 e, 0, s,




e eccemaanna-a G031 8 VOLUME OF CONCRETE o eceen ccr e
lL-AlJlLIAlJlA“AAlAJ P O N R O P O O N N O e 5o
SEcTION OLUME uN1T COST TOTAL CUSTY
(CU,‘TIL.lY) (DOLLARS/CU,FY) (DOLLARS/L,FT)
STEM 27,1) 1,00 27,13
RASE 24,48 1,00 24,4%
wEY 10,54 1,00 10,54
TOYAL CONCRETE VOLUME 8 62,12 (CU FY 7 LF), FOR LOAD CASE 1

CUST [ VOLU"E OF EXCAVAVED MATER]

- mem-wemem. ERER --.—--—ot-._---.---.---

lAuAIJIAAAIJAAAADAIAAJIAOn-4AA‘JIJJJAL‘AA‘!Iu.l“&l&l“‘l“‘

SAIL LAYER VOLUME UNIT COST ToTaL COs?t
(CULFT/LFT) (DOLLARS/CU,FPT) (DOLLARS/L FT)
1 95,18 0, 0,

COST X VOLUME OF BACKFILL MATERIAL,

SOIL LAYER VOLUME UNTY COST TOTAL CUST
(CUFT/L FT) (NOLLARS/CU,FT) (DOLLARS/L,FT)
1 30,59 0, 0,
? 0, 0, 0,
FILTER Z2DnNE n, n, 0,
7 32,64 N, 0,
[ n, 0, 0,

CNST & VOLUME OF CONCRETE

e WA aE W e Ea h e nw B BE .

4-4-4-;-41aA‘-.-Angl;-.-AAAALn¢J414A¢J;t...AA;AA;.AAAA‘J‘

q&cnou VOILUME UNTT €OST TOTAL cOSsY
(CUFY/LFTY (DOLLARS/CU,FT) (DOLLARS/L,FT)
STEM 27,13 1,00 27,1}
RASE 24,45 1,00 24,45
Kty 10,54 1,00 10,54
TOTAL CONCRETE VOLUME = 62,12 (CU FT 7 LFY, FNR LOAD CASE 2

CNST & VNLUME 0F EXCAV

. m eemea S02T_E_VOLUTE OF EXC il 34 3.0 £ SUP .

ATED-HAYER

AAI L AL L L st 0 ARSSALAI LI LSS

Sorc Cavert T tvaLomE T NI TosY TOTAL CUST
LCUFT/LFT) (NOLLARS/CUFT) (DOLLARS/L,FT)
3 95,15 0, 0,

COST & VOLUME OF BACKFILL MATERTAL,

$NIL LAVYER VOLUME UNIT COST TOTAL CUSY
(CU,FT/L,FT) (DOLLARS/CU,FT) (DOLLARS/L,FT)
| 30,59 0, 0,
2 N, 0, 0,
FILTER 20NE 0, 0, 0,
? 32,64 0, 0,
(3 0, 0, 0,
e memoe.e. SGOSI R VOLUME OF CONCRETE _____ _ . . _ ...
a.‘.AIADIAAIAIAKAIJIAILI.A'IO.L-A.LAAIAA.LJ‘.I.AJAAI-AIJIJIJ,A.A.A“AJ‘
StrTION NLUME UNTIT COSY TOTAL COS8Y
(fll FT/L,FT) (DOLLARS/CU,FT) (DOLLARS/L,FT)
aTEM 27,13 1,00 27,13
HASE L)) 1,00 24, U8
xEY 10,54 1,00 10,S¢
TOYTAL CONCHFTE VOLUME ® 62,12 (CU FT 7 LF), FNR LOAD CASE 3
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| ]
® RFGIN ROTL CONIRNL CALCULATINNS FOR LOAD CASE 1
.

THE CQMPIHITEN FREEP WATIO FOR A& TIP ELEV, NF 77,30 18 2.,632%
s

8 HEGTN ANY) CNONTROL CALCHLATIONS FOR LOAD CASE 2

»

THE COMPLITER CHEFP RATTI(I FNR A TIP FLEV, PF 77,30 1§ 2.6323
[

¥ REGTIN ANT| CONTROL CALCULATIONS FOR ( 0DAR CASE 3
[]

EXAYPLE 2 o= AMALYZF EXWMIRIT M wall, THEN DESIGN WITH MODULE
1°7¢ PESY ON 127 3/R)D

L]
® REGIN NATA CHECK FOR ACTYIVE FARTH PRESSIIRES COMPUTATINN
L

COULOMR®S COBFFICIENTS NF ACTIVE FARTH PRESSURES FORy

HACKETLL LAYER KA VALIE
B L B S N B ) A AALA 48
0,496¢

HNRTINNTAL ACTIVFE EARTH PRFSSURES FOR LOAD CASFE
FOR CLASSIC(COULOMRY ANALYSIS IN SP (FACE OF STEM)

NUTIPHT NF ARRAYS MY, EHS, 'AND YVS IN MODULE SP FOR CLASSIC ANALYSILS,

FLEVATION INCREMENTAL WMPRIZONTAL  INCREMENTAL HNRIZONTAL

STATIC FORCE LARTKNUAKE FORCE
(FT) (LBS/FTY (LBS/FT)
CL Y A X X 2 R X ] LA I A A XTI XL PN AL LY ] [ 22X T PYFYY LI A 2 L AL L L X
Ap,N00 0, O;
Ag, 50N 0, 0,
LY’} .SOO 0. 0.

FOoR THFE MRNVE LNAD CASF TWwF RESJVULTANY FORCES ARF

WESIIL TAMT MORTZONTAL STATIC ACTIVE FORCE = 0, LRS/HURTZ F 1
ACTING AY ELEVATTON n,

REQUL TANT WORIZDNMTAL ACYIVF FORCE (IN EXCESS NF STATIC)

NIp TO $ARTHAOIIAKE & 0, LRS/HORIZ FT

ACTING AT ELEVAYINN 0,




EXAMPLE 2 o= ANALYZE EXHTRIY M wA{L, THEN DESIGN WITH MODULE
t2y 0153 ON 12/ 3/80

L
¥ REGIN DATA CHECK FOR ACTIVE EARTH PRESSURES CNMPUTATION
L]

COULNMAPS FOEFFICTIENTS OF ACTIVE FARTH PRESSURES FORy

RACKFILL LAYER KA_vaLLE
Y I O O S N L A VAL g b
0,496

HORTZONTAL ACTIVE FARTH PRESSURES FOR LOAD CASE 2 4

FOR CLASSIC(COULOMAY ANALYSTIS IN SP (FACE OF STEN)

QUTPUT NF ARRAYS K8, E£HY, AND vYVS IN MODULE §P FNR CLASSIC ANALYSIS,

FLEVATION INCREMENTAL HWNRIZONTAL INCREMENTAL WORIZONTAL .

STATIC FNRCE EARTNAUAKE FOURCE
(FTY (LBS/FT) (LRS/FT)
raE L L X X J (A T L L I LN Y Y LY XX L ¥ J PO PR PP YRRPREDY

86,500 o, 0, ;

85,500 o, 0,

Bu,S00 0, 0, '
| FOR THE ABOVE LNAD CASE THE RESULTANT FORCES ARE¢ %
} RFSULYANT HORIZONTAL STATIC ACTIVE FORCE = 0, LBS/NUR[Z FT

ACTING AT ELEVATIDN 0,

REQIIL TANT HORTZONTAL ACTIVE FORCE (IN EXCESS OF STATIC)
| NUE TN EARTHQUAKE = 0, LRS/HORIL FTY

ACTING AT E(LFVATION 0

Ll
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) EXAMPLE 2 we AMALY2E FYHIHIT ™ wall, THEN DESIGN WITH MNADULE
| 121 0154 (N 12/ $/80

e R e

]
® BEGIN NATA CHFCK FOR ACTIVE EARTH PRESSURES COMPUTATINN

CNULOMA®S cNEFFICIENTS OF ACTIVE FARTH PRESSURES FOR}
WACKEILL LAYER KA VALLE
A LA AL tAsdLAsa Add At

0,496

PR~

HORIZONTAL ACTIVE EARTH PRESSURES FOR LOAD CASE 3}
FOR CLASSIC(COULOMR) ANALYSIS IN SP (FACE OF STEM)

pUTPUT OF ARRAYS HS, EHS, AND YVS IN MODULE SP FOR CLASSIC ANALYSIS,

ELEVATION INCREMENTAL HORIZONTAL  INCREMENTAL NDRIZONTAL

STATIC FORCE EARTNNOUAKE FORCE
(F 1) (LRS/FT) (LRS/FT)
red Xl R X 4 X ) SeeonresverpdeeSvecwey A XYY Y L L LA 4 A2 A2}
8p,500 0, 0,
B5,500 0, 0
84,500 0, 0: *

FOR THE AROVE LOAD CASE TME RESULTANY FORCES ARE

RESULTANT HORJZONTAL STATIC ACTIVE FORCE = 0, LB§/HGRIL FT

ACTING AT ELEVATION 0,

RESULTANT HORTZNONTAL ACTIVE FORCE (IN EXCESS OF STATIC)

NUE TO EARTNQUAKE @ 0, LBS/HORIZ FTY

ACTING AY ELEVATION 0, *

[]
8 EXTT MODIILE FA
[

[
® UPNATE FILE RESET
[}

COMMAND ENTEREN
RN WD

|
f
?
l
r
f




e seseeree e ——

12y 21721 N y¢y /R0
f )
8 REGIN DaYa CHECH FOR MODULE WD
.

COMPLETE THF TRTAL wALL NESCRIPTINN

NEFALYL YT VAL F 0F 0, USFEN FOR RASER (LOAD CASF 1)
STR CALCULAYEN 10 BE 0,34384

NEFALLT vaLyuE 0F 0 USED FOR IRSAME (LNAD CASE 1)
wlTH PASE RANTIS ("RASFR", 0,0 FOR RECTANGULAR) B 0, FEEY,

TOE END OF HASE UNIT wIDTH = 1,0000 FT, AND
HEEL END NF RASE UNIT wiDTH = f,0000 FT,
(RA8IC WOURKYING PNINT 15 1,0 FT, widDE),

LNwEST CONCRETE ® 77,30 FY,, AY BOYTOM OF KEvY
DEFAULT VaLUE OF 11 USED FOR MAXBAR (LOAD CASE 1)
SPAMIN CALCHLATED 1D BE 3,6600

MAXTIMUM STEEL AREA PER FODT, CALCULATED FROM
ND, 11 HARS (MAXBAR)Y AT 3,66 INCHES (SPAMINY,
1S S,115 8Sa, IN, / FT,

evnvenwan, PRESSURE DATA VERIFICATION FOR LOAD CASE { sanonccncen

FH TUP CALCULATED 10 RE 97,000

FOR LOAD CASE

> NPPD s 1

PEFALLY VvaLyE OF 1,000000 USED FOR ACSF(LC)Y (LOAD CASE )

evcveveun, PRESSURE DATA VERIFICATION FPR LOAD CASE 2 memwawepes

FW YOP CaLCullATED TO AE 97,000

FOR LOAD cAagt 2

> NPPDH 18 3

NEFALLT ValLuk 0OF 1,000000 USED FOR a0SF(LC) (LOAD CASE 2)

sseveevsey PRESSURE NATA VERIFICATION FOR LOAD Cage ] woenasvavaes

FW 10P CALCULATFD TQ RE 7,000

FOR LUAD cast 3

> \PPp 13 1

DEFAULT VALyUF OF 1,000000 HSED FOR  ANSF(LC) (LOAD CASE 3

esrsrcosn,nonss END NF PHESS!IRE NATA VERIFTICATION econsesmucanenaes
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SEEALLY val b DF
NEFAULT VALLE OF

PEFALLY vaALLE NF

XorNARNT

RN X
®a emgpesmee
i Ny
4 .y, 2500
3 en 2560
I =G, A500
S -g RSO0
& A,2500
7 R,9500
S} 10, ua00
9 ta,4500
10 10,4500
11 1n,4800
12 1475900
13 1 ,8000
14 1,5000
18 9,7000

DEFAULT vALUE OF
NEFAULY vALLE OF
DEFAULTY ValLig DF
DEFALLTY val yk nF
NEFALLT ValuE DF
nefFaut T valyud OF
NEFAULT valubk 0F
NEFANLT VvaLut OF
cRMaIvEN PASSTVE
COMRINEN PASSTVE

COMAINEN PASSIVE

1900 ,000 USEN FOR Feecan (Lnan cast 1)
0,2900000F OR LSEN FOR ESTL tL0AD CASE {)
9,190000 NSEN FOR RATION (LOBP CASE 1)

COORNINATES OF CORNERS OF wALL CRNSSeSECTINN

NATES ARE & TOwWARN mEEL FROM RASIC WRRKING POINY {RwPY
YarNORNINATES ARF FLEVATINNS

b

Audafavves

DESCHIPTION OF POINT

vemmGuRsYRsEsSSERTRGYARNPReRaNaNcns SN soemn

ten, ennn RASIC wNRKING POINY & TNEWSIDE UF STEW TCP

Bu Snno RNTTOM DF YOE=SIDE FACE DOF STEM (AT T3%3y)

R4 ,Sn00 RETWEEN TS| AND Y82, ON TOP FACE OF YDE

AU ,%000 TP OF TOEMY & AT DUYER ENN OF Tw?

gy _noon TAE END OF BASE ® AT RTEQ

RY _NOOO TP (F TNESINE FACKF OF KEY

77,3000 ROTTOM OF TOF«SINE FACE OF KEY

77,3000 ROTTIOM OF MEEL=SIDE FACE OF kEY

Ay, 000D TNP OF HEEL=SINE FACF OF KEY

8y, 0000 AFEL END OF BASE

84,5000 TP DF MEELT2 = TOP nF DUYER END OF HEEL

R4, 5000 ANTTOM OF MEELWSIDE FaCE OF STEM

100,0000 RATTOM OF WEELwSINE TOP PANEL NF §TEM

100,0000 TP OF WEEL-SIDE FACE OF STE™

77,3000 ANTTIOM OF CUTOFF wAlL UNDER XEY
0,3500000 USED FOR RATI0F (LOAD CASE 1)
20000,00 tUKEDN FOR FeTLmx (LOAD CASE 1)

0 UskEND FOR $FDR (L0aD CaSE 1)
},500000 UsED FOR COVHE (LOAD CASE
3,500000 USEN FOR covrs (LOAD CASE 1)
3,%00000 USEN FOR COVTR (LnAD CaSE 1)
u,500000 1ISED FOR covan (L0an CASE 1)
2,375000 USED FOR SPABL (LOAD CASE 1)

PRESSURE VALUE NF  «T722,7640 USEN FOR L0AD CASE
PRESSURE VALUE NF  =9m7,730% USER FOR |LOAD CASE 2

PRESSURE VALUE OF =722, 2640 USEN FOR LNAD CaSt 3




EXAMFLE 2 ee ANMALYZE EXHIRTITYT M watl, THEN DESIGN wITH ~ADULE
121 2150 DN 127 3A/RD

[}
g HEGIN AL TERNATE METWAD (WSNY NESIGH
»

THE AROVE Tadit OF Xe AND YeCOORNINATES anD THE FOLLOWING TABLE OF nDATy
LISTS DEICRIAF TwE wa{| ASSUMED FnNe THE NESIGN ANALYSTS FREE BODIES,

1F THE FINAL DIMENSIONS TURN OUT YTh RE SUHSYANTIALLY DIFFERENT,

YOU MAY wANT YO RUN MONULE wD aGATM,

wi A Frs Tw2 STR MEFLW
t00,0000 5,600000 n,343558% 8,700000
wi AR Hw Hy RASER (LISTuw| BR)
1t6,300n00 n, 0,
wl AH  HEELT)D MEELw HEELTI
1R, 00000 &,700000 18,00000
wlLAX KFLAG NxEy wKEY AKTF
0 5,700000 18,00000 8,142857
wLAS TSTT TSR 7T9TR HYTPH H8tpB
18,00000 0,19354R4 24,00000 0, 0,
HSRPA
0,1935up4
wiat BYE1 TOEKWY 182 Twt 1814
A3, 0N000 18,00000 1on, 0000 0, *w0,1234000E 33
eeee TMINA TMINS
18,000n0 1A, 00000

.

L
# REGIN TOF DESIGN
[

PUT REINF, IN AND INCREASE THICKNFSS AS NEEDED FOR SHEAR b
]

& REGIN STEM PESIGN
]

PUT REINF, TN AND INCREASE THICKNEFSS AS NEEOED FQR SMEAR
”

" HFGIN XpY NESTIGN
.

PUT REINF, TA AND [NCWEASE THICKNESS A8 NEEDED FOR SHEAR

WEY "ATA amFY, QuTF AWF 1R NONAN AnD A, 1U2RSY?
alfw Nepy g s_Mnnnn
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a

& HtEL DESIGN
2

PUT HFINF, 1N AND INCREASE YHICKNESS AS NEEDED FOR SMf AR

L]
# NESIGN SuvMaky
[ ]

“LA £ETS
100,00n00

wl 4R How
16,3%0000

WLARW  MEELTD
18,000n0

wLAN  XFLAG
0

wiAS T8YY
1R, 00000
HSAPB
0.

wi At RTe 1
AS3,50000

sewa ""IN“
18,00000

X=C0QRN{

er, X
e Supwseospw
] Be
=n, 2500
.n,?‘s(‘ﬁ
-5, R500
g  RYOT
A 2500
#,3500
10,8%00
10,4%80
10 fn,4500
11 16,4500

OB N E

12 {1,50n00
13 §,500n0
14 1,5000
15 9,7000

Tw2
5,600300

RS
O,

HEFL W
8,9%0000

DKEY
S.T80000

T84
0,19356A4

TNEKTY
1R, 00000

TMINS
18,00000

STR HEELw
n,34355a3 8.9%0000
RASER (LISTaw| RR)
o,
HEELTY
18,00000
wKE Y AN TF
18,00000 8,142A57
13TR HE TP “8TPY
21,00000 0, 0,
AR T4 Twl sy
100,0000 0, 100,0000

CNORNINATES NF CORANERS NF wal|l CROYSSECTINN

NATFS ARF o TOwABN WEEL FROM BASIC wr@x]NG POINT (ARP)
YerQORNINATES ARE FLFVATIONS

v
e*secavaay
Inp 0000
He 5000
R4, 8900
R4, 5000
Al,0000
LA LI
77,8000
Ty, AN00
Ay, anno
By anon
Ru,Sanp
AU, 5000
00,0000
100,0000
17,%000

NESCRIPYINN NF POINT
LEY LA AT EL AL PR YR F P YL L Y FLEY PR Y ¥
RASIC wNAK]IAG POINT 5 YNFegIDE OF STEs TCP
ARTTOM N TORSINE Fark OF STEM (AT T8§)
HETwEEN TSY AND TS2, nn TrP FACE DF TNE
TP DF TPFWT & AY nutFQ baNM DF Te2
TOF END NPF AASE = 4T ATEY
TN OF YOPeSINE FACF rf v
RNATINM NE TOELRI0E Fark 0OF wfY
RATTIOM NF HERL8INE FArE OF wky
TnR OF WEELeSINE FaCs 0OF wgv
HEEL ENN DF RANE
ToR 0OF WEELT2 8 J0P nF OUTER END OF WERL
RATTO™ NF WEELeSINE FACE OF STE™
RATTOM OF NEELSINE TP PANFL OF STEw
TP OF MEELSSINE FaCE 0OF ST1EM
RNYTOM OF CUTNFF waji | UNDER xtY
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THE REINFORCING TN THE FOLL Owlni,
FY 1110”108 MINIMOM REQUIREMENTS

TAKLF OF QTEEL VALUFS [N STew, S0

™

20D NT AL Ny —

N o

13
14
15
16

bLEYV,
100,00
99,00
QR 0p
97,0n
9k, 00
9%,00
4, 0n
S5, 0n
92,0n
Ql.nn
90,00
89, 0nn
LE T
87,0n
Rb,0n
as,00

ASTLST (™
n,273%
0,273
0,276
0,279
0,282
0,2R%
n,287
n,290
0,293
0,296
n,299
0,307
0,105
0,30R
0,311
0,314

} O OASTLSH({v,
n,27%
0,273
0,27e
n,279
0n,2R2
0, 2RS
n,2R7
0,299
n,291%
0,298
¢,299
0,302
n,30s8
0,308
n,410
0,532

TAALE OF QTEFL VALUES IN HASF, Sn

(“ = 1 A7 END OF T0F)
" DIST, ASTLRT(»,1) AST_ HT(m,
1 n, 0,277 (I
g 1,00 0,20 (A X R X
L) 2,00 n,270 shoonn
4 3,00 n, 270 shaseg
S 4,00 n,2716 X XXX Y]
5 a,nn 0,270 XYY
k4 5.00 [ R YY) e ehRp
L 7,08 (X R R [EER X B
9 AR 0p 0,392 [EEXERY
1 9,"n [ K] XXX T
1 1n, 608 N,270 [(E XXX K]
12 t1,na rt, 270 teteas
LI I ¢,270 teneee
te 1Y nn [ ) XYY
[ HC I n,21n sanaee
(S ‘H.ﬁﬁ N, eddane
17 1o, 0n ALl XY
ASt (=« g R 1] SHOIN 7 KT
ssesse g ~ P TEETNLERD"
LY E g VAWA @ aPwm 5.;|‘(§) [ 2 L R
TOOMEAY Twar Tep TR PF mEE| AT T

MOk Wk INEulb e LT S

LY NN 4

[ IR

e PYATE

raygirggrn
FOw o aAgY:
AN UNE 1 teg

MYt rg
LAY N

F1,F RESE T

FRMMAND By TERER,

FNn

Tt "NFe§Ts

b N PETERM] T

NAY) amERE | Ne
1MUE R,

(,125 PERCENT OF

] IN. / ‘Tl
Y AST SH(M,2) ASY
AR XN
XXX RN
Aadtaan
KA ENE]
'SR REE]
[EXREXR]
(R XE X
R EAXE )
I EXXR R ]
dANRAER
[ XX R R}
[T AR XN
AthEARN
[EEER R ]
[ X R R NN
[ X R 2 N
. lNl / 'Y'
2) ASYLRA(M,1) A8
0,270
n,210
0,270
0,270
n,u28
0,798
ResARR
sedane
n,2re
n2r0
0,270
r, 813
0,419
n,53s
n,e%2
n,h32
rn,632

Nale2GNn| (AN RF |
WEY M &T WBvE 4T

FACE ME Twg “tv,
TeE BFINFNRCING
1S Twb NCAYINN
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TaLE SATISFIFS STRENGTH AND

ARFA IN EACH FaALEY,

LSH(M,3)
At dod
LEXE RN
tapRee
(R R AR ]
fennns
tasnne
taston
(XX R}
KRR 2]
LEE RN
dansen
thedad
Repane
Saanee
tendee
toesnne

TLAR(M,2) ASTLAB(~,3)

dannee fteeeaty
Naasre [EXE LR
[EX R XX [ER XN
I FYERR] fedaty
taneve asenta
LE X R X R teante
taaner Caeaty
danees

NTFRPRE TN
LFASY 4§

Te1S RFOUIRENENT
SHNaN [N THE TABLE




In accordance with tetter from BACN-RIK, DAEN-AST dated
22 July 1977, Subject: Jactamile Catalog Curds for
Laboratory Technical Publications, o facsimile cataloyp
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WATERWAYS EXPERIMENT STATION HiLFOR"S
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AD-A100 734 USER’S REFERENCE MANUAL: COMPUTER PRUGRAM FOR DESIGN
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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION. CORPS OF ENGINEERS
P. O BOX 631
VICKSBURG. MISSISSIPPI 39180

WESKD 24 January 1983

SUBJECT: Replacement Sheets for WES Instruction Report ¥-80-7, User's
Reference Manual: Computer Program for Desiqn and Analysis of
Inverted-T Retaining Walls and Floodwalls (TWDA)

TO: A1 Corps Elements with Civil Works Responsibilities
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HOW TO USE THIS BOOK

Instructions for the preparation of data are presented in four
ways. The user is urged to make himself aware of all four presentations
and select the one that best meets his particular needs:

1. Fer the bezinning user: Paragraph 12-3, Daca Preparation
Checklist. See especially paragraph 12-3-12.

2. Data arrangement reminder: Paragraph 12-2-10. This and the
list of commands in paragraph 2-3-1 are available while the program is
running by tvping a question mark (?) as a command.

3. List of data lists and the variable names in them: Paragraph
12-2 and Figures 3-1 through 3-~5. This is intended for use as a check-

list for the experienced user.

4. Detailed data definitions, arranged by data list: Chapters 2
and 3, plus the first part of each of Chapters 4 through 8.

A pull-out summary of all data lists is given at the end of Chapter 12.
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USER'S REFERENCE MANUAL: COMPUTER PROGRAM
FOR DESIGN AND ANALYSIS OF INVERTED-T
RETAINING WALLS AND FLOODWALLS (CTWDA) |
CORPS_X0053

CHAPTER 1: INTRODUCTION

1-1 PURPOSE OF PROGRAM TWDA AND THIS MANUAL. CTWDA is a computer-aided |
structural design system for analysis and/or design of inverted-T

cantilever walls founded on earth or rock. Multiple load cases allow

the wall to act as a floodwall or a retaining wall. This manual is

intended for use by structural engineers. The program does not attempt

to establish any soil design criteria; such data must be entered by the

user after consultation with a soil design engineer. There are no

default values for soil criteria parameters, except as provided in Corps

engineering standards for structural design.

1-2 ORGANIZATION AND SUMMARY DESCRIPTION OF PROGRAM

1-2-1 Structure. CTWDA is a series of design/analysis modules,* each l

performing one specific step in the design or analysis process. {
These modules are callable, in any lougical sequence, from an executive
command phase.** While in this executive phase, the user mayv call JL
various procedures for data entry, data review, saving the current desiun

~ status, restoring from an old status save, etc. This organization is
illustrated in Figure 1-1.

}

i 1-2-2 Brief Description of Data Entry. The data entry procedure is

‘ similar to that for program TGDA,t except that the data phase is
¥

combined with the command phase instead of being separate as in TGDA. 4
Features include:

a. Data are entered by naming the group and listing the values
in that group, all on one line.

b. Default values are requested by entering the letter D for the
desired data item(s), instead of a numerical value.

c. Values to be left undefined or changed to the undefined state
are identified to the program by typing the letter C instead

* A module is a subprogram that is controlled as one unit and that

performs one complete aspect of the purpose of the entire program.

** The executive phase of this program is the central core of the user's

flow of control. The user may enter data or start a module while in
the executive phase.

t TGDA (three-girder tainter gate design/analysis) is a computer pro-

gram (713-F3-R0-022) developed for the Lower Mississippi Valley
Division's Computer-Aided Structural Design (CASD) Committee in 1976,
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4
4
of entering a value for the particular item(s). *

d. A value to be left unchanged from its previous state is
identified to the program by typing the letter S for the
particular item, instead of repeating the earlier value.

e. The program looks for illogical and inconsistent data and ﬂ
identifies such items to the user for correction or use anyway.

f. The current status of items of inpuc data or of all data

values can be reviewed. -

g. Multiple-level prompting is provided, with more detailed in-
formation when the user answers with a question mark.

Thus the program will accept several sets of input data, where the
following sets contain only the changes ro the data comprising the pre-
ceding sets. Repetitive data will remain unchanged.

1-2-3 Data Review. Two methods of data reveiw are available:

a. Input data may be reviewed with the LOOK command.

b. Default value review is available at selected points in the
interaction as described else where in this manual. Unless
reviewed with this option, default values are set automati-
cally by the user's selection of:

(1) Floodwall or retaining wall criteria.

(2) Hydraulic or nonhydraulic structure criteria.
Making the review of default values optional is expected to enable the
experienced user to simplify and expedite his preliminary designs. 1In
any case, the values are printed out in the report {ile. The combination
of a nonhydraulic floodwall, being illogical, will be rejected. Default
values are taken from Corps engineering publications; nonstandard values
set by the user are printed in the report file.

1-2 =
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(b) Up to five vertical concentrated line loads parallel
to the wall (Pvl through I‘V in Figure 3-3) plus
the force FPyg centered on tRc top of the stem and
Py anvwhere on the base.

(5) Wind direction and magnitude (Figure 3-1).

(6) Earthquake effect acceleration factors or effective K
values.

(7) Design criteria

(a) Load factors for reinforced concrete strength design
and overstress factors for working stress design.

(b) Allowable bearing capacity, interpolated values
over ranges of allowable toe base elevations and
base widths (see paragraph 3-2-2), for each layer v
of existing earth. '

(¢) Minimum factor of safetv against shear friction
sliding.

(d) Minimum satety factor for cohesion and tan ¢ data
values used in the sliding determination by allow-
able strength equilibrium methods.

(e) Limiting value of the overturning stability L
resultant ratio. I
}
(f) Reinforced concrete design parameters.
N~ (g) Specification of "hydraulic" or "nonhydraulic"
i structure.

. (h) Heel earth cover crack control.

[ b. Typical Application of Load Cases. Any load case may have
‘ any or all of the effects described above.

1-4 HIGHLIGHTS OF CTWDA DESIGN

1-4-1 The Stability Design/Analysis Phase.

a. This place finds the least-cost combination of values inside
user-defined ranges of base width, bottom of tow elevation,
base slope, and key length, for a given stem ratio or toe
width, that satisfies stability requirements for up to 10
load cases. Cost factors include:

(1) Structural excavation, with separate unit prices in each
existing soils layer and for the key.

(2) Concrete, with separate unit prices for the stem, base
slab, and key.

(3) Structural backfill, with separate unit prices for each
backfill laver.

1-5




Earth pressures for design are calculated by using either
Coulomb's equations for earth pressure and Boussinesq's
equations for surcharge pressures or by an incremental wedge
technique. Earthquake effects are based on the Mononobe-Okabe
method of equivalent K, tor earth pressure and Westergaard
theorv for dvnamic water pressure. Earth pressures for
analvsis can be either as just described for design or as

read in by the user.

Hvdrostatic pressures are calculated by the lire of creep or
design and bv either the line of creep or as defined by the
user for analvsis. Control options include:

(1) Crack over heel or not.

(2) Each load case calculates its own pressures or all load
cases use the value determined for one sclected load case.

(3) (Choice of:
(a) Creep.
(b) Hydrostatic over heel and toe; linear variation
between heel and toe (as for dams).

(¢) User-defined vertical and horizontal pressures.

(d) Water over toe sets the weight on the toe; water
over heel sets the weight on the heel and the uplift
under the base (as for the wall of a lock with an
impervious floor).

Structural Design/Analysis Phase.

*

This phase uses the working stress (ACI alternate) method

and provides for future addition of strength design. Design
is for minimum slab thickness within the controls selected

by the user in the input data. Default is to a simple, basic
wall that the user mav elaborate on by adding additional in-
put data as desired. After the concrete dimensions have been
set for moment, axial force, shear, and architectural consid-
erations, reinforcing steel requirements at critical and
selected locations are calculated directly for the actual
thickness, moment, axial force, and shear at each location.
The need for multiple lavers of steel is checked based on
maximum bar size and minimum spacing as selected by the user.
Multiple lavers are used if needed, including adjustment of
slab thickness. The 1977 edition of ACI 318 is used.

Maximum wall height from top of stem to bottom of key is
68.0 ft*; maximum base width is 48.0 ft. These maximum
dimensions mav be increasced later.

A table of factors for converting inch-pound units of measurement to

metric (SI) units is presented on page x.
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a random relationship between existing soil layers 3-~4-5 and backfill
soil layers F7Z-1-2-6-7 as the wall and its backfill move up and down.

Mandatory Used in Used in Used in See
Data List Page Where Used? = SA-SP FA-FD  WA-WD-UA-UD Figure

BOIL 3-4 no - ves -~ -
ONEA 3-5 no - ves - -
RRD 3-6 no - FD -- --
SEEP 3-6 (5) - -- (1) 3-1
SLID 3-9 no - ves -- --
SPHF 3-9 (4) ves ves ves 3-1
SPHl 3-10 (6) ves ves ves 3-1
SPH2 3-10 (4) ves ves ves 3-1
SPE3 3-11 ves ves ves - 3-1
SPE4 3-12 no ves yes - 3-1
SPES 3-12 no ves ves - 3-1
SPT6 3-13 (3) - yes - 3-1
SPT7 3-13 (6) - ves ves 3-1
SSEE 3-13 (7) ves yes 3-2,3-3
SOLP 3-14 no ves yes {2) -
SST 3-17 yes - yes ves 3-1
SSHW 3-17

or yes ves yes yes 3-1
SSHC 3-18
WGHT 3-18 no ves yes yes -

NOTES: (1) ELWT, ELWH, ISLC are optional; KRACK has a default value;
HGSW and ISFT are not used in these modules.

(2) NPPD, RKH, RKV, CFMA have default values; IFWOC, NODE,
and IFSOM are not used.

(3) SPT7 data will be assumed to he also for SPT6 if SPT6
is not entered. SPT7, in turn, will be copied from
SPE3 if SPT7 is omitted.

(4) Soil layer 1 is assumed over all of the heel unless SPHF
or SPH2 is entered for soil below or above soil type 1.

(5) SEEP is mandatory only if water exists.

(6) Soil properties from SPE3 are used for laver 1 (SPH1) if
data list SPH1l is omitted. Similarly, SPE3 values are
used for SPT7 if SPT7 is omitted. This is true only if
modules FA and FD have not been run. If PHI and COH are
changed in List SPE3 after modules FA or FD have been run,
then lists SPT7 and SPH1 may be needed to change backfill
soil properties.

(7) List SSEE is needed only for design (module FD).

-3
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3-3-2 Soils and Seepage Data Item Definitions:

List Variable Default
Name Name Units Value o Definition

BOIL Boil controi data, optional

ELSPT ft 0.0 Elevation o1 tip of impervious
sheet pile cutoflr wall below center '1
of kev. In module FA (and FD), the
presence of t.is data item variable
will cause the ;ropram to calculate
and print out the average creep
ratio to the report file

CRMIN ratio - Minimum allowable creep ratic. 1In 4
module FA (and FI), the presence of 4
this data item will cause the pro- 1
gram to caiculate and print out to
the report file the highest ELSPT
that will satisfv the CRMIN limit

IPATH 1l or 2 1 Controls the location of the creep
path portion between the bottom of
effective Tength of sheet pile and
the end of the toe: l._

1 to select the path that includes

a line along the toe-side face of -
the sheet pile, kev, and bottom of

the base:

(Continued)
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Soils and Seepage Data Item Definitions (Continucddy:

3-3-2

List Variable Default
Name Name Units Value
SEEP ISFT 1-4 1

(Continucd)

3-7

L Definition o

option l:  The line ot creep calcu-
lations are as described in

FM 1110-2-2501 and as illustrated

and discussed in detail in Ex-

hibit H for sliding and Exhibit K

for overturning of the Program Cri-
teria Specifications Docunent.

This is the default option for this
control. 1Its action combines with
the heel! earth crack control (KRACK)
to determine how the pressures are
determined. When point """ (shown on
rage L1-H for IRIT - -1} is tovard
the toe from point o (shown in

Figure 3-5 on page 3-39), only the
effective portion of the base width
(between points 5 and Z) is included
in the creep path and in sliding
adhesion strength. In this case, the
toe-side face of the key will not be
included either if 1ISFT = 1. To have
this face of the kev included in the
creep path, use a value of -1 for ISFT.

Option 2: Perched water table. Any

load case(s) will use the water elevation
over the toe for weight and horizontal
pressure above the toe onlv. Uplift

will be hvdrostatic, based on the water
elevation over the heel. This would

be selected bv the user for a channel
with an impervious floor:

] v
[ ] e
L]
=] ‘ b
‘ = .
625 ‘" "I r. et < ] [
psf l | 938 psf
T [
o 938 psf
uplife
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3-3-2 Soils and Seepage Data Ttem Deiinitions (Continuedi:

List Variable Default ‘ T
Name  Name Units  Value . wefipition
SEEP ISFT Dosien sr Pre-sures DT b tnoge

Coosed T W bus T water over the
heel and toe. (plift will be a linear
variation betweern tin heel and toe
hvdrostatic prossure.  The user

might select vhis anrion for a wall

on rock

oy

10 ftzzgsv 2%333Sf_i

I 938 psf

625 4
pst {II]: 938 psf

uplife

4

Option 4: Water weigat and horizontal
pressure= ahbove tie base wiil be
hvdrostatic pressures calculated from
the input water elevations. LUplift
pressures will be inrut data for
analysis onlv: will be used as zero
for design

(Continced)

-
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Soils and Seepage Data Item Nefinitions (Continucd):

938 psf

uplift

Values as inputted by user
for analysis. May be zero
as described in paragraph
S-15e of EM 1110-2-250].
Will be taken as zero dur-
ing design. Use array FV
in data list HSPV to input
these pressures; to cancel
these pressures, use this
data list entry:

HSPY LC 1 C

Option 1 (default for floodwalls)

is to have a vertical crack in the
earth cover over the heel (see

page S-9 and paragraph S-15a on

page S-18 of EM 1110-2-2501). This
eliminates any active earth pressure
at the heel (module SA) and enables
the use of W3-W4 surcharge pressures

3-13-2

List Variable  Default

Name _ Name ~Units  Value

SEEP ISFT
! o
| 2
625 pst
|
}
1

-~
KRACK 1l or 2 (1)*
i
!
§
i
(Continued)
* This and other reference numbers given in parentheses in this table
refer to notes listed on page 3-20.
~ 3-9
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3-3-2 Soils and Seepage Data Ttem Detinitions (Continued):

List Variable  Default T i
Name  Name  Units  Value i Definition ~
SEEP KRACK crtion U (detanlt tor retaining
3 walls) 1= to have no rack cwver the
heelo  This enables o tive sarth !
pressure and disables nv W=l
surcharse pressiures
}
SLID LC 0, 1-10 Load case number (see parvacrag?
REN TN B
NSLIDE 1-4 (1) 1 to use FTL 1110=2-1-4 =heor Fric-
tion Method (Jefault or retaining (“
wialls),  See Fxhibit ¥ of the Pro- P
gram (riteria specifications ;
Document )
2 to use the Allowablie Streneth
Ecuilibrium Method with
o= e/ (FSH2¢ Y, acceording o Ixhibit
I oY the Progran Critoria Stocifications
Doeaument (default teor tioodwalis)
: s the Allewabhls Strength :
ailinrive M i witn ¢’ = ¢/FS,
a cording to fxoitic 7 of the Program -
Criteria Specifications Document. Thi<«
conforms to the sense of ETL 1110-2-25¢,
June 1981
cwonot impleronts cso v oransraph
s~
1
FSMIN ratio 1.5 for Minimum allowable facter of safety
flood- against sliding {force ratice for
walls; NSLIDE = 1 (or NPPD = 5 in data
2.0 for list SOLP); allowable strength ratio
retaining FS for NSLIDE = 2 or 3]. (see
i walls paragraph 3-2-3)
1
; SPHF See notes (10), (11), (12), and (13)
i
LC 0, 1-10 Load case number (see paragraph
2-6-6)
FZTAH ft 0.0 Thickness of filter zone at end of
heel, measured vertically up from
base of slab (top of key if key is
at end of heel)
(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value ) Definition
SPHF  PHIFZ deg 0.0 Angle of internal friction (2)
COHFZ psf 0.0 Cohesive strength of filter zone
(2)
GAMASF pcf 0.0 Unit weight of filter (including
weight of water if submerged) (2)
RKAF2Z factor C Active earth pressure coefficient
for filter. Will be calculated
from PHIFZ if not defined and if
IFWOC = 2. Will be ignored if
IFWOC = 1
DELTAF deg 0.0 Wall friction angle for pressures
on face of stem
RKAEFZ factor C Mononobe-Okable earthquake active

pressure factor. See Chapter 8 of
the Program Criteria Specifications
Document. Dyvnamic Kz needs RKH

and RKV from data list SOLP if it
is to be calculated. Will be ig-
nored if IFWOC = 1

SPH1 See note (10) and note (6) the
table in paragraph 3-3-1

LC 0, 1-10 Load case number (see paragraph
2-5-6)
PHI1 deg 0.0 Angle of internal friction (9)
COH1 psf 0.0 Cohesive strength (9)
GAMAS] pcf 0.0 Unit weight of soil (including

weight of water if submerged)
(The list may be terminated here if defaults below are OK.)

SPH1 RKAl factor C Active earth pressure coefficient.
Will be calculated from PHI1l if not
defined and if IFWOC = 2. Will be
ignored if IFWOC = 1

DELTAl deg 0.0 Wall friction angle for pressures
on face of stem
RKAE1 factor c Mononobe-Qkabe earthquake active
earth pressure factor. See
(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name  Units Value o Definition _ o
SPH1 RKAE1 Chapter 8 o!f tne Program Criteria
Specifications Document. RKAE]L
needs RKH and RKV from data list
SOLP if it is to be calculated.
Will be ignored if IFWOC = 1
HCMIN ft * Minimum allowable earth cover over the
end of the heel, measured verticallv.
This 1s used as a constraint in modulc
FD and is compared in module FA. It
is ignored in modules SA, SP, WA, WD,
UA, and UD
SPH2 See note (10)
LC 0, 1-10 Load case number
ELTS1 ft _ Elevation of top of soil laver 1.
Soil layer 2 need not be included
if it is the same as soil layer 1
PHI2 deg 0.0 Angle of internal friction
COH2 psf 0.0 Cohesive strength
GAMAS2 pcf 0.0 Unit weight of soil (including

weight of water if submerged)

(The list may be terminated here if defaults below are OK.)
RKA2 factor

DELTAZ2

deg

RKAE2 factor

c

0.0

Active earth pressure coefficient.

Will be calculated from PHI2 if not
defined and if IFWOC = 2. Will be

ignored if IFWOC = 1

Wall friction angle for pressures
on face of stem

Mononobe-Okabe earthquake active
earth pressure factor. See Chap-
ter 8 of the Program Criteria Speci-
fication Document. RKAE2 needs RKH

(Continued)

* The default calculation for HCMIN is (3 + O.1(ETS-ESHW) > 5.0 and is
calculated separately for each load case if the default is requested
and the wall is a floodwall.
zero. If a value is inputted in the data list, it will be used for

all load cases.

The default value for retaining walls is

3-12




f. All situations with OMEGA greater than zero also include the
resisting force of the parallel component of the weight of
the neutral block, along the inclined failure surfacc.

g. Users should consider the impact of ETL 1110-2-256, 24 June 1981,
"S1iding Stability for Concrete Structures', when selecting
their values of NSLIDE in optional data list SLID.

NSLIDE = 1 is the default action for retaining walls. Its action
is described in para 2-5-1 of the Basic User's Guide, page 3-10 of
the User's Reference Manual, and Exhibit H of the Program Criteria
Specifications Document. It is based on ETL 1110-2-184 and uses

a limit state force ratio.

e 1t

NSLIDE = 2 is the default action for flood walls. Its actien is
described in para 2-5-2 of the Basic User's Guide, page 3-10 of
the User's Reference Manual, and Exhibit 1 of the Program
Criteria Specifications Document. It is based on EM 1110-2-2501
and uses allowable soil strengths in force equilibrium.

i mombert S Rk St o B enslir i £ 3

NSLIDE = 3 is available in the program through use of data list
SLID, to conform to the sense of ETL 1110-2-256. See Exhibit J
of the Program Criteria Specifications Document for a description
of the action when NSLIDE = 3. Data list SLID is described below:

i
\
|
3
i

SLID LC NSLIDE FSMIN

) where

%

? SLID = name of data list

} LC = load case number (1-10, or O for all cases)
; NSLIDE = 3

FSMIN = minimum factor of safety on material properties,
for design, using:

C .
C _ _ultimate
allow FS
tan (4 ) = EfjﬁfEEESE
allow FS

See para 9, page 20, of ETL 1110-2-256 for suitable
values for FSMIN when NSLIDE = 3.

-
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3-4 SURCHARGE DATA
3-4-1 All Surcharge Data Lists Are Optional:
a. All surcharge data lists may be used in modules SA, SP, FA,
and FD.
b. Surcharge data lists SCFD, SCFH, and SCWH may be used in
modules WA, WD, UA, and UD.
c. Surcharge data lists SCFV and SCWV are not used in modules
WA, WD, UA, and UD.
3-4-2 Surcharge Data Item Definitions (See Figure 3-4):
List Variable Default
Name Name Units Value i Definition (See Note 1)
SCFD Vertical forces on concrete
1.C 0, 1-10 l.oad case number (see paragraph 2-6-6)
PVS 1b/ft 0.0 l.ine load centered on top of stem
PVB ib/ft 0.0 J.ine load on base slab at X coordinate
value DVBE from vertical line through
the basic working point
DVB ft 0.0 X coordinate from basic working point
to PVB., Negative if PVB is on toe
SCFH Horizontal forces on concrete
LC 0, 1-10 l.oad case number (see paragraph 2-6-6)
PH1 1b/ft 0.0 Line load at elevation ELPHl. Must be
negative if on toe
ELPH1 ft - Flevaticn of force PHl. Mayv be at any
elevation on or above bottom of toe
PH2 1b/ft 0.0 lLine load at elevation ELPH2
ELPH2 ft - Elevation of force PH2Z. Must be above
base, on stem only
SCFV Vertical line loads on soil surface
LC 0, 1-10 Load case number (sec paragraph 2-6-6)
PVl 1b/ft 0.0 l.ine surcharge at X coordinate DV1
DVl ft 0.0 X coordinate at line load PVl. See
note (2)
(Cont inued)
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3-4-2 Surcharge Data Ttem Definitions (Continued):
Iist Variable " Defaulc o
Name  Name  Unfits  Value ~ Definition (See Note 1)
SCFV PV2 1b/ft 0.0 Line surcharge at X coordinate DV2
i
DV2 ft 0.0 X coordinate at line load PV2 .
PV3 1b/ft 0.0 Line surcharge at X coordinate DV3
DV3 ft 0.0 X coordinate at line load PV3
PV4 1b/ft 0.0 Line surcharge at X coordinate DV4
DV4 ft 0.0 X coordinate at line load PV4
PV5 1b/ft 0.0 Line surcharge at X coordinate DV5 4
DV5 ft 0.0 X coordinate at line load PV5
SCWH Horizontal pressures
LC 0, 1-10 Load case number (see paragraph 2-6-6) i
wl psf 0.0 Pressure on anyv portion of stem above
finished grade
ELWIT ft - Elevation of top of Wl. Must be be- l’j
tween the top of stem and ELW1B J
ELW1B ft - Elevation of bottom of Wi. Must be -
below FLWIT
W3 psf 0.0 Pressure at finished grade elevation
over end of heel. See note (2)
4
Wé psf 0.0 Pressure at bottom of kev if key is at
end of heel (KFLAG = 0) or at bottom
of end of heel if no kev or if key is
under the stem (KFLAG = positive)
Vertical surcharge pressures on soil
surface
LC 0, 1-10 Load case number (see paragraph 2-6-6)
WT psf 0.0 Area surcharge, over a portion of toe
only
WWT ft 0.0 Width of WT
DWT ft 0.0 Horizontal distance from basic working
point to stem-side edge of area cov-
ered by WT. Always entered positive,
over toe only
(Continued)
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3-6-4 Wall Geometry Data Item Definitions (Continued):

S—
Variable Default )
Name Units Value B Definition
BW2 ft (1) Maxinum value for BW in module FD. Also
needei for allcwable bearing pressure inter-
polation in modules FA and FD. Must be
larger than BWI
BS ratio 0.0 Base bottom-side slope, BS vertical to 1.0
horizontal, 0.0 = level
BS1 racio 0.0 Minimum value for BS in module FD
BS2 ratio 0.3333 Maximum value for BS in module FD
BASER ft 0.0 Base horizontal radius defining trapezoidal
plan, measured from basic working point,
positive over heel. Base is alwavs 1.0 ft
wide under the basic working point. 0.0 =
rectangular (infinite radius)
TMINB in. (3) Minimum allowable base slab t . See
paragraph
Key Description
KFLAG 0orl 1 0 if key is at end of heel;
1 if key is under stem
DKEY ft 0.0 Key length, measured vertically along heel
side
DKEY1 ft 0.0 Minimum value for DKEY in module FD
DKEYZ ft N Maximum value for DKEY in module FD
BKTF ratio 3.0 Toe-side face batter, 1.0 horizontal to
BKTF vertical
WKEY in. TMINB Width (thickness) at bottom of kev. See
note (12)
Heel Description
HEELT1 in. (8) Thickness at stem. See note (12)
HEELT2 in. TMINB Thickness at end, not including any key. May
not be greater than HEELTI]
HEELW ft 9) Width (horizontal projection). See
note (10)
(Cont inued)
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3-6-4

Wall Geometry Data Item Definitions (Concluded):

NOTES:

(1)

(2)

(3)
(4)
(3)

(6)

(7)

(8)

(9
(10)

(11)
(12)
(13)

Required data item with no default value or default cal-
culation procedure.

Will be calculated to be as large as possible. See
Figure 3-6.

Calculated by program.
See paragraph 3-6-2a(l).

Note (1); must be below top of soil layer 7 as defined by
data list SOLT.

Three fifths of ETS - BTEl or, as determined by module FD, ]
between BWl and BW2. 4

Default value for a floodwall is 0.8 of ETS-BTEl if KFLAG is
defined or 0.0 if KFLAG is not defined.

Default values:

a. TMINB.

b. Top of heel must not slope down toward the stem.

c. Set at top of toe at stem if IBSAME = 1 and if it is
strong enough. l ]

See paragraph 3-6-2a(3).

Program verifies consistency of following equations, -
within 0.01 ft, or calculates values to complete the
equations:

BW = TW2/STR = TW2 + (TSTB/12.0) + HEELW A

May not be less than TMINS.
May not be less than TMINB.

When a single batter is desired on the heel-side face of
the stem, use HSTPH = 0 and HSTPB = anything and use
HSBPB for the single batter.
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8-2-3 Concrete Data Item D finitions {(Concluded):

o
Data Variable Befaule Valoe T
List Name Units Hydraulic = Nonhydraulic ~ Definition N
STLD MAXBAR ASTM 11 11 Maximum bar size
size allowed by user
number (3-11, 14, or 18
only)
SPAMIN in. MAXBAR's Minimum acceptable
diameter x 2 clear spacing for
or MAXBAR's bar size entered for
diameter + MAXBAR
2.25, which~
ever is
larger
WGHT GAMAC pcf 150.0 150.0 Unit weight of
concrete
GAMAW pcf 62.5 62.5 Unit weight of water
NOTES: (1) E. is calculated from the expression in paragraph 8.5.1 of
ACI code 318-77: E, = (CAMAC-5.0)"" 33.04/ FPCON
- (2) FSTLMX is taken at one half of FYSTL for nonhvdraulic

structures.

(3) IBSAME generally defaults to zero but will be used as one
for analysis of a level base of default thickness.

8-3 QUTPUT. Output information is placed in data lists WLA, WLAB,
WLAH, WLAK, WLAS, WLAT, STLB, STLK, and STLS.

8-3-1 Data Check. The data check procedures at the beginning of
module WD perform a variety of checks to make sure that enough
data items have been defined to enable the program to:

a. Establish the concrete dimensions with enough accuracy for
the program to be able to compute the total forces from loads
in the form of pressure diagrams.

b. Describe the outlines of the various pressure diagrams (seep-
age, passive pressure, vertical earth and surcharge pressures,
ets).

The questions and printout statements possible during the data check are
numerous and varied. Care has been taken to make them self-explanatory
and to allow interactive recovery where feasible. Where it is not
feasible, the module aborts with a message telling the user what to do

i in the executive phase before trying again to run the module.

PRI
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8-3-2

#

Wall Geometry.

The wall geometry established by module WD is

reported in two ways:

a.

format shown below.
Exhibits K-L of the Program Criteria Specifications Document.
The table is printed to the time-sharing terminal and the

report file:

# DESIGN SUMMARY

i
WLA

WLAB

WLAH

WLAK

WLAS

WLAT

b.

ETS
100.0000

BW
16.30000

HEELTZ,
18. 00000

KFLAG
0

TSTT
18.00000

HSBPB
0.1935484

BTE1
83.00000

TMINB
18.00000

TW2
5.600000

BS
0.

HEELW
8.700000

DKEY
5.700000

TSB
0.1935484

TOEHT
18.00000

TMINS
18. 00000

STR
0.4000000

HEELT1
18.00000

WKEY
18.00000

TSTB
24.00000

TS2
100.0000

A table of analysis geometry data lists is printed in the
The wall is the one described in

HEELW
8.700000
BASER (LIST=WLBR)
0.
BKTF
8.142857
HSTPH HSTPB
0. 0.
TW1 TS1
0. 100.0000

A value of -.,1234E30 means that that item is not defined.

file.

A table of wall corner coordinates is printed to the report
This table is illustrated in paragraph 7-4-2d(2) and

is also available with the LOOK XY command.

8-3-3 Reinforcement data are printed in the report file in tabular form
as shown in paragraph 7-4-2d(3) for module WA. This is also
available with the LOOK command for data lists STLB, STLK, and STLS.
Reed paragraph 7-2-2a(5) about editing the reinforcing steel description
produced by module WD Lcfore running module WA to analyze that
description.




11-3-2 ACPS:

.
ACPS LC LOC HS(LC,LOC) EHS(LC,LOC) YVS(LC,LOC)
LC = load case subscript (0 or 1-10)
LOC = location subscript (1-68 maximum)
HS(LC,n) = static horizontal lumped force on stem, at YVS(LC,n},
lb/horizontal ft
EHS(LC,n) = dynamic horizontal lumped additional force on stem, at
YVS(LC,n), lb/horizontal ft
YVS(LC,n) = elevation of HS(LC,n) and EHS(LC,n)
YVS(LC,1)  HS(LC,1) EHS(LC,1)
v YVS(LC,2) HS(LC,2) EHS(LC, 2)
[} .
. VS (LC,3) HS(LC,3) EHS (LC, 3)
L NOTES:
1. Intermodular transfer of intermediate answers:
Y a. Top element (LOC = 1) is at grade on wall.
b. One intermediate element (LOC = 2 through
’ last - 1) at each node (see NODE and IFWOC
[ v in data list SOLP in paragraph 3-3-l.
i c. Bottom element (LOC = last) is at base of
v stem.
. . 2. User-defined input:
. © a. Elements may be at any convenient eleva-
A ! tions, but the LOC subscripts must start
oy at 1 and be in order.
. b. The first element not used must have
YVS = undefined.
|
3. See note 2c for data list ACPH (paragraph
11-3-1) for a warning about use of data list
ACPS.
Data List ACPS--Arrays HS, EHS, YVS from Modules SF, FA
=~ 11-5




11-3-3 BPH and BPV:

BPH LC N IRLT{LC) EPBW(LC) WB{LC,N; HB{LC,N) EHB(LC,N) FHB(LC,N}
BPY LT N IRLT(LC) EPBW{LC) DB(LC.NY VB{LC,N) EVB(LL.N) FVBLLC,N)
LO = Joad vase subscript (U, I=1u :
N o= base end code subscript (1 oor 2) i
IRLTALCY = resultant location code (-1, 0, or +1) "4
EPBW(LC)Y = efiective portion of base width, it
se¢e paragraph 1ll~-12. Arrayv VB(LC,N) contains the total bearing
pressures valculated by module FA.
s
3
R
A
calue (L0 05 b
walue (LCY ’\ i (t
EPBW(ly: = BW i IRT = ) ’
i
i
l ™1 p—— waloe 1L = Ll
alue e : at point z
T ' ! ;:mx = -l
. EPBNILCY o | T
) ,
| ]
Calue (LEL D) 2 0, D Vevalue 0ol
at point z
EPBW LG IR m el
T 1 s
Values are illustrated with negative direction (the usual one)
Value { ) = WB ( ) for wind load
{psf) = HB ( ) for earth horisontal + surcharge horizontal
= EHB { )} for horizontal carthquake additional pressures
= FHB ( ) for horizonta: net hvdrostatic
= DB ( ) for weight of concrete
= VB { ) for applied forcovs vertical (see array V1
i = EVB ( ) for vertical esrthquake additional pressures
= FVB () for uplift
Data Lists B3PH and BPV—~twneral bescription.
The coordinates of point Z (XZ and YZ) are shown in the report file from
the overturning computations in Module FA. -
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12-5 SUMMARY OF DATA LIST CONTENTS (Continued):
4
! Data Data
i List _ Item Units o Definition .
SEEF Water elevatione and seenaas autinac
LC FACH ILOAD CASE NUMKER (1 1D OR O FOR AL L OAIL CASESH
FILWT FoorT ELCV  OF WATEFR RV NYUER I0M
FILWH FiQt FLEY  OF WATHIC LEVEL bR NLEr et Sl WATERD
: HGSW SOTLS WETARHT CHANGE Db TO Wy DAt Al et Stk i
l 151.C 1-0 1 - EACH 1.0ATr CASE SLIPARATE el o = ALl A NO L 4
Isrr 1034 1, N &, OR 4 o TYRe OF SHEPAGE VLW, Y ety
KRACKN 12 1 FOR CRACKR ¢t WX, Wa) OUFR HEEL, O PO ar e ant
) QL 1o Slidinag coantral data - oo atco ONEA
! | FACH QAL CASE NUMKILIR (1 =10 QO O FOR AL 1 OADE CASES)
NSLI[DE 1,34 1. 0 3, OR a4 FOR SLIUING CALCH ATLHON YD iR T TN
FSMIN RATIO MINIMUM FACTOR (F SAFLTY AGAINGT o THING
i soLE So1ls design varameters i
I I.C EACH LOAD CASF NUMEER (1-10 OR 5 Pl Al LOAD CAS ) '
| [Fwoc 10ORY 1 FOR INCREMI NTAL WEDIGL METHODO 0k FOR COULOME E
. NQLE EACH NUMKHER OF NODES T0 UGS WHIN ITWor vy IEsom - f
! TFSOM 10R2 1 FOR SINGLE WEDGE TRIAL SUREACT, © FOk M0 T I FE 3
' NFPU 1-5 OVERTURNING 'ASGSIVE BRESGURE SHAFE COWE . "0 = S TRUT
w RKH RATIO HORIZ EARTHOUARE AUCELLRATION b At "R
KRRV RATIO VERT EARTHQUAKE ACCELERATION FAUUR
i CFMA RATIO ACTIVE FRESGSURE MOMENT ARM FAUCTOR + O ARCIHING CASE
| SPE3 Sail mroperties, exist 01l fauyser 3 (bacge) i 1
| FHT3 DE® ANGLLE OF INTERNAL FRIUTION. SO0t 1 AaYl R 3 |
i COH3 FSF COHESTIVE STRENGTH OF SOIL | AYER 3 |
. GAMAS3  LR/CF  UNIT WEIGHT 0f SOOI LavEle &, SATHRATED TF HE W Wi ¢
PHIS3 DEG MAX ANGLE OF SLIUING TRICTION ON SOTE 1 AYER
ADHG3 I SF SLLIDING AUREGTVE STIRINGIH L OR SOTE TAYER
AW 3TN F5F ALL OW  BRNG  TRFSSURIET. TOR b IAYFS 30 MAR ile RASH
e AN IUN PO AL W BING  PRLGSSURI. T o p Ay v 3 NALTOW Ba
ARFITW  F4SF ALL OW BRNG  RECQURE . TOE OF LAy 30 Wi Hast
Al 3L ¥R ALLOW  BRKNG PRESSURE. VT OF T Ay o 30 Wil KASEH
I gG3 Far CILE VAT TON CORKESFONTH NG T AR RN N[0 atd bW
! SFr 4 G011l oprovevties, cvisting satl Iav ~ 4
': [N AR 1ot Db OF 1O g SOt Ayl R
i 'HIA IEG ANGLE O INTVRNAL P RICTION. 0T s w0
: 04 451 COHESIVE GTRENGTH QF SOTL L AYELL 4 A
| CAMAGA  LRACKE  UNCT WE TGHT 0F GO LAYt A ST T {0 0 iy W
| FHIS 4 L] MAX ANGLE 1 S TUING § RKLCTTON AN Sedp 1
. ANS4 1*SF QL LOUNG ADHESEE STRENCTH MOl SO0 L AYL R
| AAIATN P ALY OIW HRNG  RESSURT TOF 08 LAY 10 4. MART W BAR
| AKRFC4RN P ALL W BENG  1PRESSURT BOTT OF 1 AYLE 4 SNAL KW HASE
N aTW PSE ALLOW  HRNG PRLSSURE 1O OF 1 AYE R Y Wil bf ey
! ARFABW 151 ALLOW. BRNG  PRECSGURY wQi T (7 LAY e Wi hAacE
1
SEEE Soal orowertoes, evactb o soa b Lou o
L1 T4 FO0r FLEY QF 10 o SOIL 1 AYER 4
FHT nr e ANGL o OF INTURNAEL ERECTTON. 000 o) ke
QR 35} COMEPSTVE STRUENSGTH O e eay e
GAMAS™ L/t UNE T WERCHT 0 20T LAt R o AT T e 10 b g e
DL G MAX . ANCLE O L TOING L RICTTON TN 7 i LAy I
SLTOING A= STl STRE NGIRL Fole 1y Ard
- AL OW HBRNG RE GRS 1O an AYTE 0 NALT I DAGEH
AHF RN FSE Al DWW NG FREGSHERY ROTT O ) AYEL S NARKROW KA i
ARPSTW PG AL LM BRNF 2R SGHIRE TOF 0 ) AvE i S0 WHin HASE
ABRFSHW Pl ALl HW HRING REAQGURE R/OT 8 P AYFL S Wit BASGE

(Continued)
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12-5 SUMMARY OF DATA LIST CONTENTS (Continued):
Data Data
List ltem Units . o ___pg!lmzxp_n L .
St S50l pvoDertieg. Neeel bact fat e
t.C FACH LOAD CASE NUMEKER (1 10 DR DY TR Al Y Al A
FHT L "G ANGLE  OF  INTERNAL Y RO TION SYL R 1
oA F Gt CIMESTIVUF STRENG!H (b 1y AYL L ]
GAMAL t BIUCF FINTT WE JGHIT 03 i AvE e o 3T ot o b 1 iy W -
FRAT ATIO ACTIVE FARTH PR T tRE b b by WD R S ATk
NFEL™N HURE] unll FIcLIZT [N ANGE T F0R THegl ok e 0y il :'43'xub
KA L vAalln I ARTHAQUANE AT T, VARTTH P e s e T N
| pemtn ront MINIMUM END OF 'EL EARTH COVER CHECK VALUE
SRHD 5011 roperties, hesl bhaci bl Lo
[ { ACH POATE CACE NUMKRER 1 10 it D 0Ok ALL DR e
ELT T ULy OF T0E 8 it P AYL R 1
IR R g ANGEL OF INTE kNN Wit THnN BRI I A B /-
BIY! 1 F COUE STV STRENGTH (0 St 0 Ayl k '
GAMA S e GUNTE W T a0 S Ay R S AR O B A TR B L R |
FINAL WATED  ATTIVI T AR K OREC DR TUTENT e GQLL AY
BELTAS G WALL FRICTION ANGEE F O COUE OMBC A T TR PRE S0 b
IKKNAE T FRATIO TARTHQUARE ACTIVE [ARTH R SQURE COET T 1T LENT
QEHIF a1l properties, Colber rone Owver Ll
[ FACH LOATE CASH NUMEER « 1 10 Ole s FO A L LAl A 7
P ITAH tont FOLIRIG JONE THITRNE 0 A Tl ca Ry,
I'HIFY? e ANGLIEZ OF  INTERNAL 1TICICTION. 1) T 20INE 1
C0OHE (] COMES T STRENGTH W T 11100 JOINE
GAMAGET LH/CE DNTT WETGHT OF 1 TUTLR JONE . SATURATED J8 RELOW Wi {
RRAI RETIQ ACTIVE FRESSURE CONET IC I NT Fede ¢ TER TONE 1 i
DELTAF  TEG WALL FRICTION ANGEL FOR O OME ACTIO . T ILTER FON ’
RNAFFZ  RATI0 EARTHAUAKE ACTTUT PRESSUIKE CQFFF FORFILTER JONF !
- .
T é Soal pronertise. toe hacl Fall Larer & i
[0 EACH LOAD CASE NUMIT R «1-190 0l ) FOR AL+ 0AD CAGE.." :
FHIS | R ANGLE OF INTERNAIL FRICTION. SO0 LAYERK &
COHA sl LCOHES IVUE STRENGTIH 0F SOTE t AYF R &
AMAGA LR /CT PINTT WETGHT OF SO L AYER & SATURATED HELOW WT ?
ST DOl neore et tes, Foos back 01l a7 i
1.C P ACH LOADN CAGE NUMREIY 1 19D OR o Uik ALY LOATE CAGE S 4
P w.G ANGEE OF [NTVRNAD FRTCTION SQit ) Ay
TOH 7 “r COHESTUE STUNGTH 0 501 ILAYER :
GAMAS 7 LE/CKE  UNTT WETCHT OF SO 1 AYER 2 SATIIRATED 1) HELOW W' :
!
SOLE 5011 surface, [ vebana arade & Evcoavat tom i
F.XW Fornt FXCAVAT TN BOTTOM 1 XA WIDTH EACIT CTTE OF 1)
£G3 1TV XH EXCAUATTON SIrd 0 eprl
5T LV X B XTSY GROUNDD STUE SLOFE /EYOND 10 1857 ol 10
[N TR ANUTR SR e LD PXUAT GAIE, OTSST FT O FROM 1) TOW CTOE STy
0rs',T tonar HORTIZ  UTSTANCE oM £ T05W 100 BT TSNLT (TOFE Ty

EALTRSW 00T FXTET  GRADNE OIRF O Y UNDEL BAGTU WORNING EOINT
Leresde r 0ot EXTST Al . Tirasyy FloitM t e Tl (HFEL 51T )
0TEHH Foar HORTZ  DICTANCE FiatM 1] TO5W 10 1] TSSH (FEL ST
HEGS5H WV XH EXTST GROUNTE STDE SLOECE BEYONUE FETSSH (HEEL ST

(Continued)
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