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INTRODUCTION

RETAIN may be used to design or review cantilevered concrete retaining walls
and bridge abutments with either spread footing or pile foundations. The
program supports both english and metric units. Concrete design may be
performed using either the ultimate strength design procedure or the working
stress design method. The soil configuration may either be constant sloped
backfill with a uniform surcharge loading or an irregular backfill and surcharge
load. A variety of loads may be specified on the wall, including axial dead and
live load at the top which allows the program to simulate a bridge abutment
loading.

The online help file and graphical interface is shown in Section B. Verification
problems are included in Section C. Additional information is contained in the
following files installed in the program directory.

License.txt - The license agreement contains the terms and conditions for
use of this program and documentation.

Readme.txt — The installation instructions, copyright notices and version
history is contained in this file.

The following steps are recommended for users new to the program or specific
features.

1. To learn how to use the program, view the Flash Demonstration Movie
that is installed along with the program and read the "Instructions" section
of the help file.

2. To apply this program to a specific problem, find a similar case in the
Verification Problems section of this document. Run the program to see if
you can reproduce the results. If your problem varies significantly from
the Verification Problem, you should perform manual calculations for
verification.
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ONLINE HELP FILE

Retain help
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GRAPHICAL INTERFACE
L. Program RETAIN Interactive Inpuk - |EI|£|
File Reset Yiew Run Help
f Fiebar Configuration T Spread Footing T File Footing
[ Loads 1 Soil Configuration 1 "wiall Configuration
‘Program Options | Material Properties | Soil Parameters
—PROGRAM LMITS —COMCRETE DESIGH
& English f+ Ultimate strength
sl = "warking stress
—AMALYSIS MODE —FOUMDATION TPE
f+ Design {+ Spread footing
i~ Review i Pile facting
—S0IL CONFIGURATION ————  —OFTIMIZE SPREAD FOOTIMG
{* Constant slope * olume
 lreqular = Wwidth i
| Mo input file specified | Mo output file zpecified
ii. Output Title =10 x|
IFletain Frograrm Output Cloze |




L Program RETAIN Interactive Inpuk 0] x|
File Reset Wiew FRun Help
r Febar Configuration T Spread Footing T Pile Footing
f Loads T Soil Configuration T Wwall Configuration
Frogram Options 1 Material Properties | Sail Parameters

—COMCRETE PROPERTIES

Concrete Lnit weight: I .0BGE

Concrete compressive strength; I 4000

Feinforcing steel strength: I BO0on

—S0IL PROFPERTIES

Sail unit weight: I_EIEEM
Sl friction angle: I 0

Soil baze coheszion: I 0

[ Ma input file specified | Mo output file zpecified
L Program RETAIN Interactive Inpukt =10 x|
File Reset Wiew PRun Help
f Febar Configuration T Spread Footing T Pile Footing
r Loads T Soil Configuration T Wwall Configuration
Prograrm Options T b atenial Properties T Soil Parameters!
—LATERAL PRESSURE COEFFICIEMT — —SOILASOIL FRICTION COEFFICIEMT -
Regular loads: | 3 Reqular lnads: I 0

Minirmurn height fraction: | 3373 Wind loads: ||:|

Seizmic loads: | Seizmic loads: |_33

Minirmurn height fraction: | 5

17491

—PASSIWE PRESSURE COEFFICIEMT — —SOILASOIL FRICTION ORTION ——
IJze vertical component of |ateral
Regular loads: I 1.66 earth prezsure to resist zliding?

Seismic loads:  [332 " Yes & No

Mo input file specified | Mo output file zpecified
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Load At Top of 'Wwall:

Al I 0
Digtance
ta Face: I 0

Load At Top of 'Wwall:

Al I 0
Digtance
ta Face: I 0

L Program RETAIN Interactive Inpuk 0] x|
File Reset Wiew FRun Help
r Program O ptions T I atenial Properties T Soil Parameters
f Febar Configuration T Spread Footing T Pile Footing
Loads! T Soil Canfiguration T W all Configuration
—DEAD LOAD — LIVE LOAD —IMD LOAD

Load At Top of 'Wwall:

Shear; ID—
b oment; ID—

— SEISMIC LOAD

Ground Acceleration [5's]

Load At Top of 'Wwall:

Harizontal: I i
Wertical Up: ||:|

Shear; ID—
b oment; ID—

— LOAD COMEIMATIONS |

0 Mumber of load
combinations

YWiew Combinations

[ Ma input file specified

Mo output file specified

. Load Combinatic

=101 x|

— LOAD COMBINATION MO 11—

Load.  Factor

Dead load: o

Live load: [o

Eathload: [o

Surcharge: o

Wwind load: o

Seizmic load: [0
| 4a| S
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L. Program RETAIN Interactive Inpuk - |I:I|i|

File Reset Wiew FRun Help

r Program O ptions T I atenial Properties T Soil Parameters
f Febar Configuration T Spread Footing T Pile Footing
Loads T S oil Configuration: T W all Configuration

—SOIL COMFIGURATION ————  ~UMIFORM SURCHARGE LOAD ——

Desigh height: I 0 Pressure: I 0
Height of soil over toe: I 0

Backfil zlope angle: I 0  IEREGULAR SHECHARGE LOAN—

||:| Mumber of imegular ||:| Murnber of imegular
backfil zeqments zurcharge loads

Yigw seaments | Yiew Loads |

[ Mo input file specified Mo output file specified

=E
GROUMD SEGMEMT MO 1+
Length: |||:|—
Angle: ID—

we| dul o
i, Irregular Surcharge Lo =100 x|

— SURCHARGE WO 1

Tatal Load: || 0

Location Belative to Back of 'l

*Beg: ID— HEnd: ID—
YBeg: ID— YEnd: ID—

== | »




L Program RETAIN Interactive Inpuk .{' - |I:I|i|

File Reset Wiew FRun Help

r Program O ptions T I atenial Properties T Soil Parameters
f Febar Configuration T Spread Footing T Pile Footing
Loads 1 Soil Configuration | /all Configuration:

—RETAIMIMNG \wALL COMFIGURATION

Minirmurn wall thickness: |12
Min wall batter: | 2 4

Min footing thickness: |15
K.ey depth:

P aw toe width: | 500

Max beel width: | 500

Minimumn toe width;

11111

Mo input file specified | Mo output file specified

o[
File Reset Wiew PRun Help
f Loads T Soil Configuration T Wall Configuration
r Program Options T M aterial Properties T Soil Parameters
iRebar Configuratior T Spread Footing T File Footing ]

—REINFORCIMG STEEL AREA —COMCRETE COVER

&b wall backface: ||:| &b wall backface: Ig
Al top of faating: I i Al tap of faoting: I o
&t batborn of footing: I i &t battarn of Footing: I 3

—REINFORCIMG STEEL INFORMATION

Reinforcing bar diarneter: I 1
R atio of balahced reinforcing: I 5

Mo input file specified Mo output file zpecified
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L. Program RETAIN Interactive Inpuk

File Reset Wiew FRun Help

=10 ]

r Loads T

Soil Configuration T

W&l Configuration

[

Program Optiohz T

Soil Parameters

M aterial Properties T

Rebar Configuration T

—SOIL BEARING PRESSURE ———

I 20.83

Fegular loads:

Wind loads: I o7 77 Wind loads: I E4
Seizmic loads: I 41 E7 Seizmic loads: I E4

Spread Fooling; T

File Footing

~COWCASAIL FRICTION COEFFICIEMT

.

Fegular loads:

~SLIDIMNG SAFETY FACTORS ———

[1s

Fegular loads:

Wind loads: I 17 Wind loads: I 15
Seizmic loads: I 17 Seizmic loads: I 15

~OYERTURMIMG SAFETY FACTORS —

—

Fegular loads:

Mo input file specified

Mo output file specified
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L. Program RETAIN Interactive Inpuk

File Reset Wiew FRun Help

=10 ]

r Loads T

Soil Configuration T

W&l Configuration

f Program Options T

b aterial Propertiesz

T Soil Parameters

Rebar Configuration T

Spread Footing T

—FILE DESIGH PROFPERTIES

Pile diameter: |-|2—

Min edge diztance: |-|3—
kinimum spacing: |35—
File batter angle; IW

—ALLOYWAELE AxlAL PILE LOAD ——

Regular loads: |5||:||:||:||:|
Wwind loads: |12|:||:||:||:|
Seizmic loads: |13|:||:||:||:|

—FILE L&Y0UT

I 0 Mumber of rows of piles:

Wiew Pile Layout

—ALLOWABLE LATERAL PILE LOAD

Regular loads: |'||:||:||:||:|
Wind loads: |133|:||:|
Seizmic loads: |2|:||:||:||:|

[ Ma input file specified

| Mo output file zpecified

. PILE LAYOUT

— FILE ROWw MO 1

Diztance bo toe: |||:|
Batter angle: ||:|
Longitudinal spacing: I i

we| e

=101 %]
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VERIFICATION PROBLEMS
Caltrans Soundwall on Retaining Wall

English units

Review mode
Working stress design
Constant slope
Spread footing

moowy

Army Corps of Engineers Channel Wall

Metric units

Review mode

Ultimate strength design
Irregular backfill

Spread footing

Railroad Retaining Wall

Metric units

Design mode

Ultimate strength design
Irregular backfill

Spread footing

moowpy

moowp

Caltrans Earthquake Resistant Retaining Wall

English units

Review mode

Ultimate strength design
Constant slope

Spread footing

moowp




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE sHeeT CI1- | OF
TITLE By_ Bm DATE_11/7/3¢,

Yeridication Problem no. 4

Review Cealtrans ' Soundcocll e (&eﬁ.mwb Wl Jes g
Sheet x5 3-51 (English)

Desion H = (O Sc= -
PD= (1414 + 372) /12 = 148.8 Ibs
PDX = 4"

VW= 320 xk /12 = 40 lbs
MW= 40 x1bx12/2 = 3840 M-lbs

VEQ= 148.8 x.3 = #4.6 Ibs
MER =44 [ y Ibx12/2= 4285 in-lbs

Loca combinations -

) 10D + 1LOE+ LoSC
2) .T5D + ,75€ +.755C + .75 W (33% mouest allowed)
3).75D +.75€ + 750D — No seismic earth load

@ = 3000/i44 = 2p.8 3
Qw = 3990/144 = 27,7/
K@ = 3990/144= 27.7)

Cs =.67

Asw = L3tvaa vz = ,0817




RELEASED 8-19-92

DIST.[ COUNTY | ROUTE To%?«fTP%EéScT o' Shedts
Retalning wall LOL
Optional footing line A — - REGISTERED ENGINEER - CIVIL
Vertlcal Ret A™ Offset = Yo" per I0° of (]
A wall LOL ——— wall stem helght
@ | Y b ™
AR M 1/
= e 3
= / l PLANS APPROVAL DATE
Q >
o Qo
X BN / . u N The State of Californla or Its officers or agents
s K & 5 e I5 & shall not be responslble for the accuracy or
e} el PLAN N / / N ) completeness of electronic coples of this plan sheef.
& =
Use relnforcement for H = 16" 18 20 | :
"] / / *5 x6-0'e I5 § Concrete Barrler Type 27A
_ _ { Mod.) - see Note 5
1)
Top of wall — { / / N || 16"
5> @ /5 ' DESIGN DATA
N R
. go Sels *5 fot 2
3 N REINFORCED CONCRETE
N «
o5 off WALL OFFSET $5re iz
TS NO SCALE |' S fs « 24000 psl f'c - 3250 psl
?s'lo()epé) 4 Values for of fsetting forms LS fc - 1300 ps/ no-0
\‘ to be defermined by the Englneer I EARTH - 120 pof
LVE [0AD - 2 SURCHARGE
N - ) short (©) o 5els EQUNALENT FLUID PRESSURE
N () H-24 - 36 pf MAX FOR DETERMINATION OF TOE PRESSURE
ELEVATION N yoo Optlonal backface ] 5) sse Nofe 4 - 27 pcf MAX FOR DETERMINATION OF HEEL PRESSURE
shape - without haunch LEVEL SLOPE
TYPICAL LAYOUT EXAMPLE t20r Ir —VELSIOPE
NO SCALE | T 40 36 Batter backface SEISMIC LOAD = 0.3 DEAD LOAD
H-18" e ® i ] WIND LOAD - 30 psf
L1 _1 7 l S r DEAD LOAD OF SOUNDWALL = 1414 Ib/If
Hel6" v < 8 | C) see Note 3 DEAD LOAD OF BARRIER =372 Ib/if
3 | Architectural
pra / \ 5 k: troatment _ll 3 DESIGN CONDITIONS
T o % o 2 cr 5ei2 DESIGN H MAY BE EXCEEDED BY 6” BEFORE GOING TO THE NEXT
Hel2” N & i~ —'i b DESIGN H
3 S I OPTIONAL SEREAD 2 glr SPECIAL FOOTING DESIGN IS REQUIRED WHERE FOUNDATION
HeO g N % FOOTING SECTION 24 | WATERIAL IS INCAPABLE. OF SUPPORTING THE TOE
H-& I . 5 e b & NO  SCALE N fgﬂy‘?’—it i 5 swrt © PERCENTAGE OF
o o N %o © [} ) For detalls not shown, see S R-9 m\ N I /@ LOADING COMBINATION BASIC UNIT STRESS
=57 U T N ” 7 N
H-6 ® o i al —® SPREAD FOOTING SECTION “ detall " N N , GROUP 1+ Do E »ot o0
o 1] * L - . 1Y Pl XN 103 mx cROUP 2:0+E+sCHw 133
Top of 7 I -1 T GROUP 3 : D+E +EQD 133
footing : K /’ *
\ d d Stort (€) NOTE: _// I D - DEAD 10AD
8 - Bundie bars Optional key shape — Li— -i—l E - LATERAL EARTH PRESSURE
W/4 for SC - LVE LOAD SURCHARGE
Numbers above @ bars Indicate Ret wall LOL HLIo W - WIND LOAD
127 geeli ael i dIstance from top of footing to W/3 for EQD - SEISMIC DEAD LOAD
’ . 4 o g 7 8 7 %" bars 5
Ao el el el Ll el | 7 e upper end of (C) - H>12
Z 11 o] d g s| e2] L X pes
L PR SR o R ;7 I - SRR N [ B7for H< 10 ¢ 5
10" for H> 12 w
ELEVATION
SPREAD FOOTING SECTION
TABLE OF REINFORCING STEEL DIMENSIONS AND DATA NO SCALE NOTES:
DESIGN H 4 6 8 10 2 14 16 18 20 22 24 —_
- v vy " e y p v = o 3 L. EOR SOUNDWALL AND RETAINING WALL ARCHITECTURAL
w 56 60 68 76 68 g -6 1376 1576 g 203 . TREATMENT, SEE  DETAILS ELSEWHERE IN PROJECT PLANS
c 10 o0 2-3" 26" 2 3-3 310" 467 5-2” 5 69" FOR DETALS NOT SHOWN AND DRAINAGE NOTES, SEE
5 38" 0" 45" S 59 66" s g0 1o-4" o 136" 3. FOR He4 THRU H-I2, EXTEND BARS TO TOP
F SPREAD FTG -3~ -3 -3 -3 -3 -4 6" -8 20~ g 28" OF CONCRETE BARRIER
: . ] . 4. FOR Hel4 THRU He24, EXTEND BARS TO TOP
STEM WITH HAUNCH, BATTER | 1/2 :12 172 :12 172 :12 172 :12 172 :12 172 :12 12 :12 5/8 :12 3/4 :12 7/8 :12 1:12 O CONCRETE. e
ISTEM WITHOUT HAUNCH, BATTER 174 :12 174 :12 174 :12 172 :12 5/8 :12 374 :12 5. FOR LONGITUDINAL REINFORCEMENT. SEE DETAILS ELSEWHERE
BARS *5 @ /0 7@l | 7Tels | el | e | 7Te IN PROJECT PLANS
© Bars *5 0 12 *5 e Il *5e 8 *50 6 6 e6 *9 e /0 *9 e 8 0 @ 7> ‘e 8 *He 7 |*0 e 95y
@BARS b - *4 0 Il 40 8 506 506 8 @ I0 7 es8 9 e 7/ *9 @ 8 o e7 *le 9b
2 Level surchg [ Toe Pr.k/sf 2.9 2.9 2.9 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
STANDARD DRAWING STATE OF BRIDGE_NO.
FILE NO. XS 3-5i DESIGN  |BY C.E. Roworth CRECKED A, Sgferno APPROVAL RECOMMENDED BY C ALHFORN ﬂ A DVISION OF STRUCTURES
DATE DETALS _[BY R, Yee creke SO ALERS STRUCTURE DESIGN PR SOUNDWALL ON RETAINING WALL
72 SUBMITTED BY J.C. Moese DESIGN SUPERVISOR DEPARTMENT OF TRANSPORTATION i _
DS OSD 2147A ( CADD 4/89 ) ORIGINAL SCALE IN INCHES ! ] ! | ! | cu DISREGARD PRINTS BEARING REVISION DATES { PRELIMINARY STAGE ONLY ) SHEET{ OF
FOR REDUCED PLANS 0 1 2 3 EA EARLIER REVISION DATES —»

XS351.0GN VI-1
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RETAIN PROGRAM OUTPUT

* KX K K Kk Kk Kk K* X K K Kk K* Xk K* X K * X K* * K* X X * *
*
* PROGRAM RETATIN
*
*

INPUT DATA ECHO

*

X o X ok X %

* K K Kk Kk Kk Kk K* KX Kk Kk KX *k Kk K* X Kx X X K* X K* *x K X *

(Version 1.42) 5/02/2007, 5:07:52

V1._IN
V1 1.42.out

Input file
Output file

PROGRAM OPTIONS

PROGRAM UNITS
ANALYSIS MODE
CONCRETE DESIGN
SOIL CONFIGURATION
FOUNDATION TYPE

(English: inches/pounds/degrees)
(Review)

(Working stress)

(Constant slope)

(Spread footing)

T T T TR
RPRNN R

MATERTIAL PROPERTIES

CONCRETE PROPERTIES:

Concrete unit weight = 0.8680E-01
Concrete compressive strength = 3250.
Reinforcing steel strength = 0.6000E+05
SOIL PROPERTIES:
Soil unit weight = 0.6940E-01
Soil friction angle = 0.000
Soil base cohesion = 0.000
SOlL PARAMETERS
LATERAL PRESSURE COEFFICIENT:
Regular loads = 0.300 @ Y = 0.333H
Seismic loads = 0.000 @ Y = 0.500H

PASSIVE PRESSURE COEFFICIENT:

1.667
3.333

Regular loads
Seismic loads
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REVIEWER

DATE

SOIL/SOIL FRICTION COEFFICIENT:

Regular loads = 0.000
Wind loads = 0.000
Seismic loads = 0.000

SOIL/SOIL FRICTION OPTION:

LOADS

Option = 0 (No Pa vert component)

LOADS AT TOP OF WALL:

Dead load = 148.8 @
Live load = 0.000 @
Wind shear = 40.00
Wind moment = 3840.
Seismic shear = 44.60
Seismic moment = 4285.

LOAD COMBINATIONS:

1.000D + 0.000L
0.750D + 0.000L
0.750D + 0.000L

+ + +

SOIL CONFIGURATION

> X

4.000
0.000

Design height = 120.0
Height of soil over toe = 0.000
Backfill slope angle = 0.000
Uniform surcharge = 1.667
WALL CONFIGURATION
Minimum wall thickness = 12.00
Wall batter = 2.400
Footing thickness = 15.00
Key depth = 8.000
Toe width = 30.00
Footing width = 90.00
REBAR CONFIGURATION

REINFORCING STEEL INFORMATION:

Bar diameter = 0.6250

1.000E + 1.000SC + 0.000W + 0.000EQ
0.750E + 0.750SC + 0.750W + 0.000EQ
0.750E + 0.000SC + 0.000W + 0.750EQ
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Ratio of balanced reinf = 0.5000
CONCRETE COVER:
At wall backface = 2.000
At footing top = 2.000
At footing bottom = 3.000
REINFORCING STEEL AREA:
At wall backface = 0.5170E-01
At footing top = 0.5170E-01
At footing bottom = 0.5170E-01

SPREAD FOOTING

ALLOWABLE SOIL BEARING PRESSURE:

Regular loads = 20.83
Wind loads = 27.71
Seismic loads = 27.71

CONCRETE/SOIL FRICTION COEFFICIENT:

Regular loads = 0.670
Wind loads = 0.670
Seismic loads = 0.670

OVERTURNING SAFETY FACTORS:

Regular loads = 2.000
Wind loads = 1.500
Seismic loads = 1.500

SLIDING SAFETY FACTORS:

Regular loads = 1.500
Wind loads = 1.200
Seismic loads = 1.200

* *x * * K K* K* K X K* K * * * * * * * * * * * * * * *

PROGRAM RETATIN

OUTPUT DATA

X ok X ok X ok

oX ok X ok ¥

* X K* K K KX Kx KX Xk K* Kk Xk K* Kk * K* * * K* * * * *x * X

=

ALL DESIGN
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JOB No. CALCULATION No. REVIEWER DATE

LOAD COMBINATION 1:

209.9
9591.

Shear
Moment

LOAD COMBINATION 2:

187.4
0.1367E+05

Shear
Moment

LOAD COMBINATION 3:

145.9
0.1172E+05

Shear
Moment

MAXIMUM LOADS:

209.9
0.1367E+05

Shear
Moment

209.9 OKAY
0.2400E+05 OKAY
1300. OKAY

797.0 > Design shear
0.1940E+05 < Allowable stress
616.7 < Allowable stress

Shear capacity
Stress in steel
Stress in concrete

WALL LOAD DISTRIBUTION

DEPTH SHEAR MOMENT THICK  AS REQD
24. 43. 4053. 13.005 0.018
48. 66. 5107. 14.011 0.020
72. 97. 6984 . 15.016 0.026
96. 144 . 9791. 16.021 0.033

120. 210. 13678. 17.027 0.043

WEITIGHT AND RIGHTING MOMENT

DEAD LOAD = 796.0
RIGHTING MOMENT = 0.4144E+05
LIVE LOAD = 0.000
RIGHTING MOMENT = 0.000
SURCHARGE LOAD = 80.02
RIGHTING MOMENT = 5281.

EXTERNAL STABILITY ANALYSIS

LOAD COMBINATION 1:

Lateral force = 257.2
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Overturning moment

Total weight
Righting moment

Sliding resistance

Sliding SF
Overturning SF

SOIL PRESSURE:
Eccentricity
Toe pressure
Heel pressure
Max pressure

LOAD COMBINATION

Lateral force

Overturning moment

Total weight
Righting moment

Sliding resistance

Sliding SF
Overturning SF

SOIL PRESSURE:
Eccentricity
Toe pressure
Footing is in
Max pressure

LOAD COMBINATION

Lateral force

Overturning moment

Total weight
Righting moment

Sliding resistance

Sliding SF
Overturning SF

SOIL PRESSURE:
Eccentricity
Toe pressure
Footing is in

Max pressure

0.1309E+05
876.0

0.4673E+05
617.5

2.40 > 1.50 OKAY
3.57 > 2.00 OKAY

6.598
14.01
5.452

14.01 < 20.83 OKAY

2:

297.2
0.2233E+05

876.0
0.4673E+05

617.5

2.08 > 1.20 OKAY
2.09 > 1.50 OKAY

17.15
20.97
partial compression

= 20.97 < 27.71 OKAY

3:

234.3
0.1883E+05

796.0
0.4144E+05

594.5

2.54 > 1.20 OKAY
2.20 > 1.50 OKAY

16.59
18.68
partial compression

= 18.68 < 27.71 OKAY
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FOOTING DESIGN
LOAD COMBINATION 1:
Lateral force = 257.2
Overturning moment = 0.1309E+05
Weight = 876.0
Righting moment = 0.4673E+05
SOIL PRESSURE:
Eccentricity = 6.598
Toe pressure = 14.01
Heel pressure = 5.452
FOOTING TOE:
Shear = 338.6
Moment = 5292.
Shear capacity = 633.0 > Design shear = 338.6 OKAY
Stress in steel = 0535. < Allowable stress = 0.2400E+05 OKAY
Stress in concrete = 345.3 < Allowable stress = 1300. OKAY
FOOTING HEEL:
Shear = 163.3
Moment = 4138.
Shear capacity = 687.1 > Design shear = 163.3 OKAY
Stress in steel = 6847. < Allowable stress = 0.2400E+05 OKAY
Stress in concrete = 236.7 < Allowable stress = 1300. OKAY
LOAD COMBINATION 2:
Lateral force = 222.9
Overturning moment = 0.1674E+05
Weight = 657.0
Righting moment = 0.3504E+05
SOIL PRESSURE:
Eccentricity = 17.15
Toe pressure = 15.72

Footing is in partial compression
FOOTING TOE:

357.8
5790.

Shear
Moment
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Shear capacity = 633.0 > Design shear = 357.8 OKAY
Stress in steel = 0.1043E+05 < Allowable stress = 0.2400E+05 OKAY
Stress in concrete = 377.8 < Allowable stress = 1300. OKAY

FOOTING HEEL:
Shear = 238.5
Moment = 6293.
Shear capacity = 687.1 > Design shear = 238.5 OKAY
Stress in steel = 0.1041E+05 < Allowable stress = 0.2400E+05 OKAY
Stress in concrete = 359.9 < Allowable stress = 1300. OKAY

LOAD COMBINATION 3:

Lateral force = 175.7

Overturning moment = 0.1413E+05

Weight = 597.0

Righting moment = 0.3108E+05

SOIL PRESSURE:
Eccentricity = 16.59
Toe pressure = 14.01

Footing is in partial compression

FOOTING TOE:

Shear = 317.0
Moment = 5126.
Shear capacity = 633.0 > Design shear = 317.0 OKAY
Stress in steel = 09235. < Allowable stress = 0.2400E+05 OKAY
Stress in concrete = 334.5 < Allowable stress = 1300. OKAY
FOOTING HEEL:
Shear = 190.5
Moment = 5142.
Shear capacity = 687.1 > Design shear = 190.5 OKAY
Stress in steel = 8508. < Allowable stress = 0.2400E+05 OKAY
Stress in concrete = 294.1 < Allowable stress = 1300. OKAY
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Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE sHEET___ % Ci-1l oF
TITLE BY E-;"H‘-N(; DATE_H‘I&_[QL
Y = \49-6\'%'4
E ) a0 2" Surcumest
CoNFLaurpn — ,PI, . » <
- Bvo
R 4
] Vo ///(k .
Y < \2zo ”/\c@ .
b=

kS

, A~ .

T

=1 ! |

X T*— L_1.84" |

.2 L 33y

A 1 5(_01/ R
’ )
Cuesod ém&tu-ra
’ heour ™8 TS
COMPONENT wetaHdT (/e . ARM (FE) Momenr ( La-£4)
1 STEM 210 % 1Bolblg 3 = 1500 2.0 4506

2 STOm(paTrERED)  Lvodzxio x5oW 213 3.64 1146

3 Footg l2sx 28 = 1sod9s = 400 3.5 5272

4 ey 1.33% 0.67x 150 Y32 134 5.0l 752

5 Soiw (Brex) 3.58x10 < 120 /43 = doqe 5.7 24,530

C- Soie (Bao) Axod2x1ox 1203 = 252 3.78 453

BRTTERED .o oo .

7. SuecHARGE 2% 4 % 2o k3 = X7t 5,5 Sz&a
SouNOWAA— 14D B84 » 2N = NBs 2.83 8058
TWor (V-GN T 73032 W = 286318 SM, (son bRy z 37,154

"-WSL = acodb W, = 5080 lh-tr.
ACTWE worcE W, =z o30
Pe = LY K2 v £ G20 B3 03000125 T
Yoz 12208 lb/ﬁ_’ -
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CHECKED DATE JOB NO.

APPROVED DATE sHeeT_ZCI-12 _ ofF
TITLE BY k_oneJZ- _ DATE_I/IB/G6

TG u-z:a <HECK
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| [ '
S s D

B z27e by

P_ch = 0.3 V-k;cfk Yoo o3 (ize %’#3) (269 < 1 LTEHY

[
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l.oD + LLoEBE +» |,0 S

DeEND Lors 1 S \/\/\72_r WAL + S’WSOIL— i WSV\/ - 7903 LR + s L&
T = quse wy
= Bon ey = 7496 LB/, e

——
——

LZesvstiue MemenT . = S.Mg\ (oug 7& DL
PUC To Do LORD

]

37,154, + 4999
zZ 42,063 ob-f4 = A2 02 Ba~L
] /Ff’

$u(LL\'(N(Lb@ Lot ¢ IQIGO L‘&/p* b4 80 L&AN

MSutuMmb( wong < 52861 "3'%
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Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE SHEET_ /¥ CI-13 oF
TITLE BY_K- CH onits DATELL/ 18/4 6

QO VERTUANING  STABIUTY
SN~

Latgens Foect 2z Pu + \7501 = 2276 Yoy, + Bio 4%

7~
=z 2008 Qb/p, = 2517.3 Wy

M, = (zerehy < B N ( l‘-Z; b 2o Y+ (8ot < B (125 a2

-7 asgzes bew 4 45502 Ve
- '.-13.'0961 ib-1~

LOVELTURNING MomEnT )

ZMQ = Mzw&s«.\, -+ Ms<_ * M

=z 3'71'54 “0—“‘ -1—-
= 47,362 db-sn

(NVTE o ¥&Y  WwWhS  pNeLuw &0 )

szeo b-in + SoSE

FoOR. THss L—ﬂ/mws\rj xcz.,:j wiLe B¢ 1ovoeES
SMe = 47,442 lba T — 7S lbel
= 4¢,7¢0 thyn

(RESISTING  MoMENT )  of RLLHTI MG MomMENT

\_-:S - iMQ 4(4'-'740"L’IN

=

5MD 12,0949 tb—sn

3,517 2.0 T.O

—

P

SLIDING  STABIVITY

d
'PP zAi’\/HZL./P = LStz b2 (1 ee7)

z 869 lbg (NeTe © eV HElLHT INZLUDED )

WeloHT or BkeE

ngfwm “+ Wea + WSW + V\ég

2221 b v 4540 by ¢ mesdbi, v G0e dby,
0,814ty

d

)

LNOTE | KSVY 15 NOT hecOWNTED For )

o b  z coepraBaT of ¢ONRETE fSoie Faictiod = o 67O

Ve = Pf’ candf = 10,514 dbjy, x o110 = TFoud Db,

TR, = Jokk M v 360 B = g0y g

) 'PD z 229 9/ + Blodbl = 2088 ‘I"/_g
F<. = IR - 7280 - 5 .30 >/ 50 2. ok
Po 3088 b/ T

LLoiNl RESSTARNEE T T4 lblﬁ_ v 4174 /%M




Form QA-66 (1) (8-96)
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Soi. Fressuee
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Form QA-66 (1) (8-96)

CHECKED DATE JOB NO

APPROVED DATE SHEET__¥Cl- 5 oF

TITLE BY_K _<HON (> DATE_11 /18 1% 6
\/eR\F\orx’nc‘\\ MLEU\ et \ e

Lord comenAriol 2 7 o2M5 D 4 ©15E t+.755C + 75 W 7

Wiup Lono = 30 _]5/42‘} x |64~ = 460 ‘”’/A = 4o Jl°/'"_A

Fove. =\l

>, 4o db
PW 4

LATERAL ToReE DiSTRIRWT: ond

For. b= lim
Po=dodb
Pu= 190 b
B2 754

SFy= 1900 4+ 6758 +dolb = 299.5 by

OVERTURNING STRBI1JTY
t

IMp = n¢ 740 bboa (W four &Y
iMD | 3,044 Ab-in + (dodb x 19. 254 ® {2 ‘y\q_\
z 722,339 lbb-in

o

F-S = i‘_y__&__ - AL, o (JbD\ - 2.p04

Mg 12,3234 lb-in

4 l—SO - O(Q
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CHECKED DATE v JOB NO
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a
N
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| S
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w
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Form QA-66 (1) (11-87)

CHECKED DATE JOB NO.

APPROVED DATE sHeeT RcCI-13  of

TITLE BY _¥. cHowWé DATE np&zsl,

SL0ING s—rketux;\a_

W = asst by, = nde.2 b
Band, = D.GTO LOCFPLIENT or  CmcRETB [SoiL Feictrs vo
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Form QA-66 (1) (OR) (8-97,

CHECKED DATE JOB NO.
APPROVED DATE SHEET__C4-19 OF
TITLE BY Era DATE-Z/29/9%

MEMBER DESIGN

e Stem well

d = 124120+4en2.4°- 2 - . 625/2 =

Ve =
Criticd moment Hron load 2.

M = ,3(,oe°;+)(;z<>)5/a + .3 (LeeT) (12072
18237 n-lps

]

+ 4oxi120+ 3840

n

redumeed M= 0,75 x 18237
= 1703 d< 14.72

wse peecAM with H=
2, .
As= .0517 "M/s

o= nezo 53 < 24000 @O

< 1300 (@)

L= 615 pst

Criticd shear Leven loed 4L
V= .30.0694X120)/2 + .3(Le67)(120)= 209,9 Won
(472 &

0.95 3250 (14.72)= 797 “/in > 209.9 @D

3673 m-lbs (Wmd conctD)
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CHECKED DATE

JOB NO.

APPROVED DATE sHEeT__CA-20 of

TITLE gy wm pATE_7/22/99
’ FOO"‘{\'\B,

Shear end momant Critied from loed 2 (wmd)

r 20 1103 42.97 N

1.302 1
R I EEEREL

JEEAREE

20.97
e 83.55 -
eToe V= (20.97 - 1.302)(30) = 0.25) (30)/2 = 477 W
reduced V= 0.75x 477 = 358 lbs/y
Ve = 0.953250 (11.69) = 633 > 358
M= /9,66?(30)7'/2-0,251(30)3/4, = 7721 #&-lbs
reduced M = 0.75% 7721 = 5791 ™-1bs
'ps=- o441 ps' < 24000 )
f=2m ps' < 1300
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M = [1.297(42.97)72 -0251 (365276 = §392 m-lbs
whrmerd M= 0,75 x 8392 = 29 4 >-lbs

-Qs = |04z ps0 <« 24000 @

"tc,; %59 =Y < (300 @
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i | E B E S
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e S/ T4 pit/is ar e - sy & DATE
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WALL pESIGH | W7 (40)
/| FGoo X 7/9% x 2,075 x50 C 74, 16
Z G /0 X FL00 X 2,/0{&’/0—‘r /Jc} 2t . 22
()3 §EE X TN o x 2./ X107 - 20,54
- .
Wi [ Wfo sdecrramce) (53,62
(,W/ SURSIARGE ) c99, 5
- {30, 0d°
Fe = ¢52.42 Ji/&w o 29514 o y o
Sl 7646 . g0-2g
b o 29004 en 2002 288,04 4 10 1787
th W
R
-\ C
/ . ]‘Lﬁf,aaL
Fr= ¢99.8¢ sm/2c.08 50 of o
s8] Ta e ” T He 0%
Pr, = 21c.0l <ol 20" = B08.52 N
Py = $08.52 -288./4 = 20.28 «/
LocaTiod of (& tsc ) force
Vs 28804 (79024 ) 4 20.28 (2909%)
208,52
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DATE
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s/ 78, 16 °

OVER e/ J /15 ¢
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Greet = [292./0 (/, Cx870 0 = 0, 0/8
5700 5 Joo
SLIPIIG
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e
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APPROVED DATE sizsT_C&%T7 o
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= 0.2/3
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i
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! 45 // / A -5 /\Z
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z 55/, &/
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o= j20 - 25/ jo0 = /)22 177
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_ N3/ 7
M) = 2,2 [a,/?\r@f/%)z ~7.3x /o 5(44/%/\'/&' t 104 &5(4%25)j
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2 = Ay z/90x 420 . 2 o
Wzgfj"f/»é 0.87 28 X 304.8 |

¢ M= 0.7 (/ﬁ/ﬁo/ /4%) {//22 - /#%}/35(/é
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Form QA-66

CHECKED, DATE_ JOB NO.
z
APPROVED DATE sHeeT C%-F  of
o ‘ 7
TITLE JURTA PEULA AREEA av_ JE& DATE

EE RN

Mz 7.8 17 /w/\//’)
¢Mr7 = ZBBFE00 M- i o 2907 500 A -rrrrm 627

)2 Mok = J076 320 K -rmrim ZBEA 505 1/
CAACK /6 205K/ T coi/7res




STRUCTWARE

SHEET C2-9 oF

soe e Retain verification problem number 2 oricinaToR RM pate 5/2/2007

JOB No. CALCULATION No. REVIEWER DATE

RETAIN PROGRAM OUTPUT

*x * * * K* X X *x KX KX X X KX K*x * X * KX X X * * *x X X *
*
* PROGRAM RETATIN
*
*

INPUT DATA ECHO

*

o b % ok X %

* X * K *x KX K K X * *x X * *x * * *x X * K * * K X * *

(Version 1.42) 5/02/2007, 5:08:13

V2_IN
V2_1.42_out

Input file
Output file

PROGRAM OPTIONS

PROGRAM UNITS
ANALYSIS MODE
CONCRETE DESIGN
SOIL CONFIGURATION
FOUNDATION TYPE

(S1: millimeters/newtons/degrees)
(Review)

(Ultimate strength)

(Irregular)

(Spread footing)

I T T |
PNFENDN

MATERTIAL PROPERTTIES

CONCRETE PROPERTIES:

Concrete unit weight = 0.2360E-04
Concrete compressive strength = 25.00
Reinforcing steel strength = 420.0
SOIL PROPERTIES:
Soil unit weight = 0.2105E-04
Soil friction angle = 25.00
Soil base cohesion = 0.000
SOlL PARAMETERS
LATERAL PRESSURE COEFFICIENT:
Regular loads = 0.300 @ Y = 0.333H
Seismic loads = 0.000 @ Y = 0.500H

PASSIVE PRESSURE COEFFICIENT:

0.000
0.000

Regular loads
Seismic loads




STRUCTWARE

SHEET C2-10 of
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SOIL/SOIL FRICTION COEFFICIENT:
Regular loads = 0.220
Wind loads = 0.220
Seismic loads = 0.220
SOIL/SOIL FRICTION OPTION:
Option = 1 (Use Pa vert component)
LOADS
LOADS AT TOP OF WALL:
Dead load = 0.000 @ X = 0.000
Live load = 0.000 @ X = 0.000
Wind shear = 0.000
Wind moment = 0.000
Seismic shear = 0.000
Seismic moment = 0.000
SEISMIC ACCELERATION:
Horizontal = 0.000
Vertical = 0.000

LOAD COMBINATIONS:
2.210D + 0.000L + 2.210E + 2.210SC + 0.000W + 0.00O0EQ

SOIL CONFIGURATION

7500.
0.000

Design height
Height of soil over toe

IRREGULAR BACKFILL SEGMENTS:

NO LENGTH ANGLE

1 3130. 26.57
2 5800. 0.000
3 4919. 26.57
4 5000. 0.000
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JOB No. CALCULATION No. REVIEWER DATE
IRREGULAR SURCHARGE LOAD:
NO LOAD XBEG YBEG XEND YEND
1 46.20 3900. 1400. 7500. 1400.

WALL CONFIGURATION

Minimum wall thickness = 300.0
Wall batter = 6.277
Footing thickness = 1240.
Key depth = 0.000
Toe width = 150.0
Footing width = 5700.
REBAR CONFIGURATION

REINFORCING STEEL INFORMATION:

Bar diameter = 36.00

Ratio of balanced reinf = 0.2500
CONCRETE COVER:

At wall backface = 100.0

At footing top = 100.0

At footing bottom = 100.0
REINFORCING STEEL AREA:

At wall backface = 5.850

At footing top = 7.186

At footing bottom = 5.850

SPREAD FOOTING

ALLOWABLE SOIL BEARING PRESSURE:

Regular loads = 0.4800
Wind loads = 0.4800
Seismic loads = 0.4800

CONCRETE/SOIL FRICTION COEFFICIENT:

Regular loads = 0.550
Wind loads = 0.550
Seismic loads = 0.550
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OVERTURNING SAFETY FACTORS:

Regular loads = 1.000
Wind loads = 1.000
Seismic loads = 1.000

SLIDING SAFETY FACTORS:

Regular loads = 1.500
Wind loads = 1.200
Seismic loads = 1.200

* KX K Kk Kk K* KX KX Kk Kk *k KX K* X KX X KX K* X K* X K *x X X

PROGRAM RETATIN

OUTPUT DATA

Ok ok ok ok % ¥

* X * K K K* KX K KX *x K X * *x X * K * * *x * * X X *

TRIAL WEDGE ANALYSIS:

EARTH FORCE = 296.2
Angle = 12.41
Xapp = 1275.
Yapp = 2803.

Failure angle = 53.33

Soil wedge wt = 600.2
Xcg = 3541.
Ycg = 5846.

Ka (equiv) = 0.4495

Height = 7913.

E + SUR FORCE = 318.7
Angle = 12.41
Xapp = 1275.
Yapp = 2773.

Failure angle = 53.33

Soil wedge wt = 645.8
Xcg = 3723.
Ycg = 6062.

Ka (equiv) = 0.4836

Height = 7913.

LOAD COMBINATION 1:

687.8
0.1907E+07

Shear
Moment
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Steel area

Shear capacity
Moment capacity

713.3

5.850

0.2098E+07 > Design moment

> Design shear = 687.8
= 0.1907E+07
< Max stl area = 6.368

WEIGHT A

N

WALL LOAD DISTRIBUTION
DEPTH SHEAR MOMENT THICK  AS REQD
600. 15. 5726. 365.733 0.061
1200. 38. 26574. 431.465 0.226
1800. 67. 68049. 497.198 0.481
2400. 103. 135656. 562.931 0.822
3000. 146. 234899. 628.664 1.247
3600. 196. 301366. 694 .396 1.418
4200. 253. 412735. 760.129 1.748
4800. 316. 583121. 825.862 2.250
5400. 387. 793748. 891.595 2.816
6000. 464. 1048746. 957.327 3.446
6600. 549. 1352242. 1023.060 4.140
7200. 640. 1708365. 1088.793 4.901

D RIGHTING MOMENT

DEAD LOAD
RIGHTING MOMENT

LIVE LOAD
RIGHTING MOMENT

SURCHARGE LOAD
RIGHTING MOMENT

EXTERNAL

1170.
0.3463E+07

0.000
0.000

17.33
0.8706E+05

STABILITY ANALYSIS

EARTH FORCE
Angle
Xapp

Yapp
Failure angle

Soil wedge wt
Xcg
Ycg
Ka (equiv)
Height

TRIAL WEDGE ANALYSIS:

471.8
12.41
5700.
3377.
48.75
1149.
9464.
7521.
0.4360
0.1014E+05

OKAY
OKAY
OKAY
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E + SUR FORCE = 483.8
Angle = 12.41
Xapp = 5700.
Yapp = 3377.
Failure angle = 49.32
Soil wedge wt = 1149.
Xcg = 09315.
Ycg = 7570.
Ka (equiv) = 0.4471
Height = 0.1014E+05
LOAD COMBINATION 1:
Lateral force = 472.5
Overturning moment = 0.1596E+07
Total weight = 1291.
Righting moment = 0.4143E+07
Sliding resistance = 710.3
Sliding SF = 1.50 > 1.50 OKAY
Overturning SF = 2.60 > 1.00 OKAY
SOIL PRESSURE:
Eccentricity = 877.5
Toe pressure = 0.4358
Heel pressure = 0.1729E-01
Max pressure = 0.4358 < 0.4800 OKAY

FOOTING DESIGN

LOAD COMBINATION 1:

Lateral force = 1044.
Overturning moment = 0.3526E+07
Weight = 2854.
Righting moment = 0.9156E+07
SOIL PRESSURE:

Eccentricity = 877.5

Toe pressure = 0.9632

Heel pressure = 0.3822E-01

FOOTING TOE:

133.0
0.1002E+05

Shear
Moment
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Shear capacity = 794.8 > Design shear = 133.0 OKAY
Moment capacity = 0.2353E+07 > Design moment = 0.1336E+05 OKAY
Steel area = 5.850 < Max stl area = 7.096 OKAY
FOOTING HEEL:
Shear = 552.8
Moment = 0.2951E+07
Shear capacity = 794.8 > Design shear = 552.8 OKAY
Moment capacity = 0.2854E+07 < Design moment = 0.2951E+07 NG ***
Steel area = 7.186 > Max stl area = 7.096 NG ***
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JOB No. CALCULATION No. REVIEWER DATE
RETAIN PROGRAM OUTPUT
* X X KX K K* KX KX K* K* K KX KX X X X * K* K* K* K*x K*x *x X X X *
* *
* PROGRAM RETAIN *
* *
* INPUT DATA ECHO *
* *
* * * KX KX X X K* KX X X * * * * X * X * * * KX * X X X *
(Version 1.42) 5/02/2007, 5:08:28
Input file V3. IN

Output file = V3 _1.42.out

PROGRAM OPTIONS

PROGRAM UNITS
ANALYSIS MODE
CONCRETE DESIGN
SOIL CONFIGURATION
FOUNDATION TYPE

(S1: millimeters/newtons/degrees)
(Design)

(Ultimate strength)

(Irregular)

(Spread footing)

<Optimized by volume>

IRNTEN TR
RPNR RN

MATERTIAL PROPERTIES

CONCRETE PROPERTIES:

Concrete unit weight = 0.2360E-04
Concrete compressive strength = 25.00
Reinforcing steel strength = 420.0
SOIL PROPERTIES:
Soil unit weight = 0.1900E-04
Soil friction angle = 34.00
Soil base cohesion = 0.000
SOIL PARAMETERS
LATERAL PRESSURE COEFFICIENT:
Regular loads = 0.300 @ Y = 0.333H
Seismic loads = 0.000 @ Y = 0.500H

PASSIVE PRESSURE COEFFICIENT:

1.667
3.333

Regular loads
Seismic loads
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JOB No. CALCULATION No. REVIEWER DATE
SOIL/SOIL FRICTION COEFFICIENT:
Regular loads = 0.000
Wind loads = 0.000
Seismic loads = 0.330
SOIL/SOIL FRICTION OPTION:
Option = 0 (No Pa vert component)
LOADS
LOADS AT TOP OF WALL:
Dead load = 0.000 @ X = 0.000
Live load = 0.000 @ X = 0.000
Wind shear = 0.000
Wind moment = 0.000
Seismic shear = 0.000
Seismic moment = 0.000
SEISMIC ACCELERATION:
Horizontal = 0.2000
Vertical = 0.000

LOAD COMBINATIONS:

1.300D + 0.000L + 1.700E + 1.700SC + 0.000W + 0O.0OOOEQ
1.300D + 0.000L + O0.000OE + 0.000SC + 0.000W + 1.300EQ

SOIL CONFIGURATION

2000.
300.0

Design height
Height of soil over toe

IRREGULAR BACKFILL SEGMENTS:

NO LENGTH ANGLE
1 300.0 0.000
2 1400. 26.60
3 600.0 0.000
4 1100. 26.60
5 5000. 0.000

IRREGULAR SURCHARGE LOAD:
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JOB No. CALCULATION No. REVIEWER DATE
NO LOAD XBEG YBEG XEND YEND
1 233.0 3435. 1119. 6025. 1119.

WALL CONFIGURATION

Minimum wall thickness = 300.0
Minimum wall batter = 2.400
Minimum footing thickness = 400.0
Maximum key depth = 300.0
Maximum toe width = 2500.
Maximum heel width = 2500.
Minimum toe width = 0.000
REBAR CONFIGURATION

REINFORCING STEEL INFORMATION:

Bar diameter = 30.00

Ratio of balanced reinf = 0.5000
CONCRETE COVER:

At wall backface = 50.00

At footing top = 50.00

At footing bottom = 75.00

SPREAD FOOTING

ALLOWABLE SOIL BEARING PRESSURE:

Regular loads = 0.1920
Wind loads = 0.2550
Seismic loads = 0.2550

CONCRETE/SOIL FRICTION COEFFICIENT:

Regular loads = 0.400
Wind loads = 0.400
Seismic loads = 0.400

OVERTURNING SAFETY FACTORS:
Regular loads 2.000

Wind loads = 1.500
Seismic loads = 1.500
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JOB No.

CALCULATION No.

SHEET

C3-5 or

ORIGINATOR RM

pate 5/2/2007

REVIEWER

DATE

X ok X ok X

w

Regular loads

Wind loads

Seismic loads

* * K* K X X *

PR

* X K X K KX X

ALL DES

*

0

*

SLIDING SAFETY FACTORS:

1.500
1.200
1.200

* * K* K X KX K* K X K* K X K* K X X *

GRAM

OUTPUT DATA

* X KX K* KX K* KX KX X KX K*k X K* X KX X *

RETATIN

X ok X ok X

TRIAL WEDGE ANALYSIS:

EARTH FORCE = 13.82
Angle = 0.000
Xapp = 383.8
Yapp = 666.0

Failure angle = 56.77

Soil wedge wt = 32.92
Xcg = 081.4
Ycg = 1557.

Ka (equiv) = 0.3636

Height = 2000.

SEISMIC FORCE = 23.66
Angle = 18.26
Xapp = 383.8
Yapp = 1000.

Failure angle = 40.15

Soil wedge wt = 75.59
Xcg = 1694.
Ycg = 1782.

Kaeq (equiv) = 0.6226

Height = 2000.

LOAD COMBINATION 1:
Shear = 23.49
Moment = 0.1564E+05

LOAD COMBINATION 2:
Shear = 29.21
Moment = 0.2921E+05
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JOB No. CALCULATION No. REVIEWER DATE

MAXIMUM LOADS:

29.21
0.2921E+05

Shear
Moment

0.3894E+05
383.8

0.3265
4.032

Design moment

Wall thickness
Steel area

Max steel area

CONVERGED

O

ESIGN

WALL BATTER
FOOTING THICKNESS
TOE WIDTH

FOOTING WIDTH

KEY DEPTH

2.399
400.0
1200.
1650.
300.0

STEEL AREA AT WALL
STEEL AREA AT FOOTING TOP
STEEL AREA AT FOOTING BOT

0.3265
0.1097E-01
0.4243

WEITGHT AND RIGHTING MOMENT

DEAD LOAD = 42.67
RIGHTING MOMENT = 0.4565E+05
LIVE LOAD = 0.000
RIGHTING MOMENT = 0.000
SURCHARGE LOAD = 0.000
RIGHTING MOMENT = 0.000

EXTERNAL STABILITY ANALYSIS

TRIAL WEDGE ANALYSIS:

EARTH FORCE = 20.10
Angle = 0.000
Xapp = 1650.
Yapp = 799.2

Failure angle = 57.91

Soil wedge wt = 45.33
Xcg = 2316.
Ycg = 1860.

Ka (equiv) = 0.3673

Height = 2400.
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SHEET
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REVIEWER

DATE

E + SUR FORCE
Angle
Xapp

Yapp
Failure angle

Soil wedge wt
Xcg
Ycg
Ka (equiv)
Height

SEISMIC FORCE
Angle
Xapp

Yapp
Failure angle

Soil wedge wt
Xcg
Ycg
Kaeq (equiv)
Height

LOAD COMBINATION

Lateral force

Overturning moment

Total weight
Righting momen

Sliding resistance

Sliding SF
Overturning SF

SOIL PRESSURE:
Eccentricity
Toe pressure
Heel pressur

Max pressure

LOAD COMBINATION

Lateral force

Overturning moment

Total weight
Righting momen
Sliding weight

Sliding resistance

Sliding SF
Overturning SF

t

e

t

0

0

21.79
0.000
1650.
799.2
43.02
137.3
3683.
2529.
-3981
2400.

33.62
18.26
1650.
1200.
41.87
98.70
3048.
2081.
.6144
2400.

1:

0

0

163
0.41
0.10

21.79
-1741E+05
42 .67
-4565E+05
32.90

1.51
2.62

.2
21E-01
51E-01

1.50
2.00

0.4121E-01 < 0.1920

2:

0

0

31.93
-3831E+05
53.21
-6303E+05
42 .67
48.73

1.53
1.65

1.20
1.50

OKAY
OKAY

OKAY

OKAY
OKAY
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JOB No. CALCULATION No. REVIEWER DATE
SOIL PRESSURE:
Eccentricity = 360.4
Toe pressure = 0.7635E-01
Footing is in partial compression
Max pressure = 0.7635E-01 < 0.2550 OKAY
FOOTING DESIGN
LOAD COMBINATION 1:
Lateral force = 37.04
Overturning moment = 0.2960E+05
Weight = b55.47
Righting moment = 0.5934E+05
SOIL PRESSURE:
Eccentricity = 288.8
Toe pressure = 0.6897E-01
Footing is in partial compression
FOOTING TOE:
Shear = 28.27
Moment = 0.2314E+05
Shear capacity = 219.6 > Design shear = 28.27 OKAY
Moment capacity = 0.4904E+05 > Design moment = 0.3085E+05 OKAY
Steel area = 0.4243 < Max stl area = 3.921 OKAY
FOOTING HEEL:
Shear = 4.082
Moment = 134.2
Shear capacity = 237.3 > Design shear = 4.082 OKAY
Moment capacity = 1389. > Design moment = 178.9 OKAY
Steel area = 0.1097E-01 < Max stl area = 4.237 OKAY

LOAD COMBINATION  2:
Lateral force
Overturning moment
Weight

Righting moment

41.51
0.4981E+05

69.17
0.8194E+05
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JOB No. CALCULATION No. REVIEWER DATE

SOIL PRESSURE:

Eccentricity 360.4
Toe pressure 0.9925E-01
Footing is in partial compression

FOOTING TOE:

44 .21
0.3678E+05

Shear
Moment

Shear capacity 219.6 > Design shear 44 .21 OKAY

Moment capacity = 0.4904E+05 > Design moment = 0.4904E+05 OKAY
Steel area = 0.4243 < Max stl area = 3.921 OKAY
FOOTING HEEL:
Shear = 17.79
Moment = 1041.
Shear capacity = 237.3 > Design shear = 17.79 OKAY
Moment capacity = 1389. > Design moment = 1389. OKAY
Steel area = 0.1097E-01 < Max stl area = 4.237 OKAY
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°D%s(7h M{Ihmvz
Mer = ﬁl; whar:  H = VEIT 12 = 2NTE Sos 3128

‘ . /t [ 7 i e — - . . B — . - . P C e e s e v e e
_ _ I} = TJ,T U>(383.8)° = 97223, 039

o= mh= £ (353.7)2 /99

(3.125) (417//223;03?)//?/‘6 S 74720 - > 02915 X104 in

Mer =

L2Fer = Y D2o > 12 > G204 N e

L33 M= (£22)(029/F x765) 2 4. 255] X0 M bara é-;mmms




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE 3 SHEET_C9-13 OF.
TITLE py__JM DATE_tY22 (%6

4 .ﬂﬂ?u:‘m'{ . Steed . Arees l .

R
sz H/ﬂ/i:— 0\}%/’(/0-“_/(}?-}.5’f 3‘0*30/2‘) 2 23%/9.

W il - \al)~ (0(0.39) (0.4) £ Kn
(D (6.F) (09D

2 @a)25) =V (0.4x25)* _ (9)(0.5%)(0.4) (2] (v- 3119 ) =0. 0/ S
(050G 28D ' |

p= w% = (0.01/5) (25) /Y20 = 70204 x 10~}

As = pd = (10206x /577 ) (3/85) = 03284 mp> T

o Mox Steed  Aree
/5/; 7.5¢ (R < 30)
f[,,./: I.f&‘ﬂ,ﬁ_’[[uu)/ 611“‘, f}})
2088300 55) (28 ) (6ov ) /[-#u)(/w #420) = 002830 . .

Prowx = a.r/DM/ 2 v.02830 /2 = 0-0/245

Moy Stee] Aree = 0-0/205by > (0.0/2655C1) (3/55) = 4032 mm?2

° Sheon C/\/;NJ)7

[§]

Syc= 0. 5L Bl fp3 = (0.552(243T ) (1) (313 # iz

~

228.8 & > 2915~ Ok

Al




Form QA-66 (1) (3-96)

CHECKED DATE JOB NO.
APPROVED DATE seeT €219 OF
TITLE BY \;M DATE /2
Extesvyerl &Zéf//‘éy o
/' 7-"/7!/ L/l—l?y(_. Ahﬂ&;rs
¢ farﬂ\ force
189%.0 | S -
/30"_+ XY o "
g4 oy o _— ]
E= 3
|
@
| £1.49)° Ny
° | 2
| ~
~| | -
| _ [ .
] '
$ ) —
| sés0 OJ
r e}
Sectiom Aren 3 Az y LAY ,
o) 2%9232%. 1 43217 /511949529 201724 8194y 74953
LD o 94035.0 N8 - 908225 3. - 258/4F M5
@ -23492374.1 8473 - 2228F20a) 211G -0 84 0§30 3 |
235%6116.4 1881513657 44384 32175
© Surl m?,_ w;_.(jm
2 235¢1/6. % x (0/9wrn™) > #.33
o )(g}
= TSEI513651 /21541164 = 6484 (4 Jbso = 23759 4»

L T ]

/5589




Form QA-66 (1) (8-96)

CHECKED DATE
APPROVED DATE
TITLE

JOB NO

SHEET_C3 - 20 OF

BY_YM pATE_L27/9¢

» Epnth  Force

- /:or‘u_. 7}’77;4; /z_

‘a"£7u',w."/a% &r#pﬁ/‘bs_fhm - Coetoctint

/Z:'j(‘ KA(G,M.V) }'/fl

Kacequrv) = 2 ST (D(20.00) /1019 vra~ W 2400 )%= p. 3693

N
)

7 Yep, = 1887 - 685Y fonm £79/= 197.4
B 0- 335/'/ = (4333)[26’0(7]:'7?7‘ 2 59974

m~l0' =0, £=39°

Pz 9593 4an 22.9/ = 20. /0 A
i @ 0° ﬁvw h'riZOr»?Lﬁ/

:> Ase yAf/ = 797.2
XA/p = 650 toorm ﬂ} 7‘06




Form QA-66 (1) (8-96)

JOB NO

CHECKED DATE |
1

APPROVED DATE i sHEeT_C%- 21 OF

TITLE BY_\(M pATE_W/22/9C

¢ E+ SuR  Forte
233 /(4025 - 3¥#35)
= 0.09 H/vwm

]

2519 4

Mofes See  spreadsheet  on " pest /7;%"”%; salew fativas
o Sorf w/?/. w-rél.v‘

R a4 EA K i) = I

e,)(;;

L= 1869359722Y.93 [ 122467052 2 2033, 04 (H /680 = 36855 from /5 o)

a)/b}

= /828139277722 /1224672 40= 25241




c3-22

SECTION AREA X AX y Ay
1 6636708.55] 1257.17 8343470887.80 2346.27 15571510169.61
2 (=) | 167910.00 75.00 12593250.00 2959.70 496963227.00
3 (-) | 616511.50 775.90 478351272.85 3273.15 2017934616.23
4 () | 392376.71 567.27 222583536.28 2817.93 1105690102.41
5 (-) ] 295500.00 1701.80 502881900.00 3273.15 967215825.00
6 (=) | 242211.50 2329.67 564272865.21 3355.23 812675291.15
SUR 2304473.68 ] 3528.25 8130759261.46 3519.40 8110364669.39
— — I —
z 7226672.52 14693547324.93 18281395777.22
W(wedge) 137.31
Xcg 2033.24
Ycg 2529.71
A\ 124
Area 74? $HR I‘MS Lcm Qw,]kc;SeJ Ih ferrms U'F
g.c_.;hu‘rrr, ores b be ZonSIS /-M+ wrth ofhur 5¢:.7Lim5
Ar“ <

008K lm X ¥54.5 mm 2

5

v19% 1077 M/ mwm3 = 230 473 6§ mmR



Form QA-66 (1) (8-96)

CHECKED DATE ‘ JOB NO

APPROVED DATE sHEeT_C%-23 OF
TITLE - BY___IM DATE /2 2 %6

L0 E+t SuR  ferce

= Furte T rrm?/c

G , 450
B-35 r
# = 43019

y W= 313N é: 0

- v
“‘H’& ¢ 91
2902°

£+ SUk Free  Piimf of &'pféﬂlrfn .
7"/7’" 2830 = 20]/9F Fn 302 = 448 | < 0333H = 1992

= Use yA/p/ = 799 2
 Xepp =l e flg foe

o E7M1VI~/0V11[> Ehr/A rpft{farc. Ca&f/f‘z,rm#

,(A'[t:'?;‘,;)“"_;“'“jp,\'”/f// 22 (2500 ft0.r4 700 ) (290 )2 T T

= 03954

C PaE B3t 9000 2080 & @ 0° Fam heraentel T

t.




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE SHEeT _C3% - 24 OF
TITLE sy_YM DATE_/22(46

. 03eisimic  fovee

32y

s

Zaﬁr AT Et+SuR " Seetirm
ZAres = 1224402 .82 ~ 483470838 ~ 230447168 + 315392.;\:7)(;5/7_ 4)
= &/‘znw Ko S

A% < /5‘:%7293 77. 7;’ ?Jﬁ?’?a?r? R4 ’3"03?‘.20/ Y. 27

+ '(397 y)(M.ZJ 1) /r = 72!2?74'%0

TAT = /fmw; 7(‘777\11 —/{3”’7/370/(?-// - ?//M/%/?\:’?

# 1 (3926. €20 (219.9)% (%2 ) = /0 311250 440




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO

APPROVED DATE sHEET_©2°25  of

TITLE ' sy_JIM DATE_I1/22] T

¢ Syrf Uk/jb Ms—vh'f

= L7978 L2 x (o tFxr07Y) = 957 A/

= 7262915580 /5795078 s2 = 17950 (/s = 30'}‘5“1"5""%3{‘7? foe.)

9)’&;’

= 10511280990 [T 9 IE $a = 20%L /]

0 Setsmic  Force ) ‘ S T,
- i.. e n _KA - ”‘l ./ . kV :0_ ‘i ,,..,_N.,,H,_ e e e e - 7 - ..,» e - _U.v,_..:v_.k____ _‘:_ ___ﬁ_ R

— forte Paé;,on'

N S {2t 3330 F /e T

S8 =v-/% 92
= MigE? \

fae
Y w= 7891 %

oo g 4277~ = 250°




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE SHEET C3-2C OF
TITLE sy_YM pate /22 /5%

9 Seismic  Free formit  _of A)a/a/i&a')‘rr—;
}'a/,lo = 205 — 139% Fam ¥L¥]° = Ll 0 D Use 2H = f20p

o .Xﬁﬂ; = /480
9 E?MI\/h/&WTL' Loty ﬂh,, fMre &cﬁﬁuo«;f

KQ&}[G?\«MJ = 2fne /}HL; @(33-47)/[0\/7)(/0"’)(_Z‘/m))’_'

= 0.6/95




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE SHEeTC%-27  oF
TITLE BY_ M DATELL[2[%6

© Lowd 4““"‘7“*{‘?’.’2.,:.2 (Pt k)
Latewn|  Foree =33 04 cos /. y2° = 3L92 A
7 Uf&ﬁrn:»} f'lamw# =. 3/ 92 X J200 = 2.3830 X/05 4 i
707‘,./7 N"J“f ;’z 47 + 3/ 42 % AJJ,?:_ £330 N 7'
Ryt Momemt < QASIESIE b YRR 0333 D < 04T A1 W

Slrs/u"né ..t;/c.);hf = 42 494/

S/M/Ih} R&se‘f’fmmu_ S (725’7)/0 ¥)* 2 /-’ 33.3) (o /?X/o ") (jva 7‘900 +Jve))

93.73 W L é.

§)

5//‘/137(-) SF = 7% 73/3/- 4o = /83 > [a0
l)rw’}mrnna SF = ﬁé.?/?x/o:/ﬂ\f?.?& xrof = L6& s 2O

Sorl  Fressaec
Maer = 8830960 = 0.3830x/05 = 02984 2ps€ T

ecrremtriert, = L__ 224990 S Ela)
$3.30

I= L (//W)J < 374343740 mpa¥

Z= 3230 3 _(23.30) (35‘?0)(/0’5*0/?-)
/6w - 279Y3937¢0

K f”oe./ => /)07‘~/‘ch - Vll/"lc e e e e e e e e

. ) el
e’ = 02459105/ 53 30 = Y4 9% | ﬁl

—ngmn (3e.') = 707'- WC.Q;H-

ﬁwa% (2)(70# Huihf)/gq_ = (2) (&3 30)/(3) (%é ?2) < a<’7o;/03§1/)o
.2




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE SHEET_C%-23 OF
TITLE BY_YM DATE_L1/22( $¢

o LoaA Cohéml\;?‘/‘vn 1 (Dot EE Sc-)

Lotvn|  Bree = 250 AN (fom /FW/’auj cale )
OVW/W»mh} Moiment = 2030 &0 & 300 mm= /7950 4/ mpa
Total Vuéhf = Y2477 & (Sce “wa)l cun Ajmmf/rn )

RUH"} Mornent = 04538 X ¥ (See “wa) Mﬁéhkﬁ%ﬂnw)

S/rd»} [qu .}'hﬂLL = 7(?&()“')/”5& + Slkﬁyh;:z

B260)(0.%) # 5 (148130085057 ) (300 +3p00 FF00 )

32 90

5/"/'} SF = 329v/2)%v= L) >r%0 @)

ﬂyw/vvn;? SFE = 0Y8Sx105 70990 = 242 > 2 40

Surl  Pressam
U Hry = OYGESX /TS /990 = 28240

uuml,—,mL) = MBSO — 262704247 = /63.9
. 2

F = Ltsvy? = 3143 93950

- #2672 4 (#241)(/39) (/e /2)
& /652 T 37433750

 fhe= 0.4129 x 107 <0920 Gh)

Fheod = 0. 1096 x 1o~




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO
APPROVED DATE sHeeT 3 -29 OF
TITLE sy_YM paTe L2

Feeting Design

o Load Cam bnotron / | (/73D + 27 E + /r7s5¢c )
Leteral  Force = 2/ 50 XV/- 7 = 37 vf
OVW'furn/n&. N xm’ X192 0.2645 xrof
wq(‘jz.v‘é. 5/)\67 X /3= ;s‘. %77 o
Ribtig, Miment = 04CTEX0E £ T2 05938 5 155
Sor]  fresswee

Man = 03938 x105 ~ 02965 0= 0.2990 yr0¥

ELLmyL[»/Lr;L/ = Z;:ﬂﬂ — 22970 X405 - Sg44 ’ '

/= 0.29% x /05 /3T 47 = £33, ¢
L3e) 2 L3 ¥ x3 = /606, 3 < JESo —"’J.Fy‘g, in /a)w.-z‘»;/.».._.cim'/;ﬂmm

-/

Gmar = QOLEe9N) [ 16063 = 06970 X0

D "-wl
51!&( /41’3'//\, Ly 'f‘ S .
CLW‘”J,(__ h/;ar” - >  ’y ]‘

C,wwm#;i /4,;\ ém- } )
N /N"

o B

01748 X0~

0.8%0xw™

l/_ e 7‘0‘3
|
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Form QA-66 (1) (8-96)

CHECKED DATE JOB NO.

APPROVED DATE v sHeeT_C%-30 OF

TITLE ' BY__ 1M pate_U/22/9¢

ﬁo/—m ()’ ) 70@ '

(—Fac&. o Ll
|

- Bot of F+
T /!\ 0. 114 x/0~! |

ACIN T

|
0.6919 x fo v |

L /200 " l

I g

s [0 K S00 + (0.2300x 107%) ¥ 420](1.3) = 0. 1945 ¥roT

t.

Shear = (0.17¢7 ¥r97 ) (1200, ) + 5’(0. 6910 x10™" = 0.1795 127" ) ([ 1240)

B LT S ) WS _ o S

= 20,974 +& 30.972 — 23.6/4 = 2% 33 N

UV A,

Mimeat = 20.97%6 x 4p0 + 30.972X 300 — 23,616 X §oo = £.22]9 /95 K inpm
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It
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W

T Gy m vz ey o
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Mew > (S61.62)C12.30.) /0874 = 724,73 [b+ m
= 830/3 A mm




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO

APPROVED DATE 5 sHeeT €% - 3| OF

By YM pate_trzl9

(- 2Mcp = (L2)(830/73) = 99674 47 wmim

/33 FMu<s ([323) (02319 x0) = 0.308% X 105 47 i  <— ?ans
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4ve

e
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(

i
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[

= 04870 %105 Novim > 03054 %70 hrmm (@) T

— Max .57L¢¢/ Brena
s ove (f<30) |
Jol = 058P £ (6990 S [Fy lbsor £7)]

(2 580¢0. 55 ) (2£2(609) /[(520)( boot 4203 S0 02830

[{]

1

P2 0.5 Jonl = 002530 f2 = 0. 0/245

Mor  stee] aven = 0.07265 bof = (0:0/329)(1) (375) = 7. 92] pum*




Form QA-66 (1) (8-96)

CHECKED DATE | JOB NO
APPROVED DATE sHEeT C%-32 OF
TITLE By__IM pATE_(1/22(%

ﬁa*l'ﬂé . ,,/'/cc./

L/bu.L fate of _vall

' 13 wo
n I
I B /A 4 ' 4 R
Ly ! v
| rw//
22,8 N B
4.2
i

3w (£3) [(c?-oao MOI9X1079) +.(Yo0) (0. 2360 xs57") | = 0061672

ﬁ = ‘——éi—L—”-M/"é ;".’ %228 = 9879 Xt
TR 0f. . L

_ Shear = (0.061672)(é4.1) — .__I';(f’/-mﬁ%/a'?)/u,:) T

= Yog2—~ 0.0/08% = Y07/ w»
Mimet = (L0520 (44212 ~ (0.00058) (32.5/3) = 12520 at-

LLMer = 9941 N-vam

F33Ma =(£33)( 1286) = /794 A mim & dfwwn:




Form QA-66 (1) (8-96)

CHECKED DATE JOB NO

APPROVED DATE sHeeT_C3-23 OF.

TITLE ' BY_YM pate_A[22(90

- Shewr Copreity

$ve = (0.5 (2VFZ) (6I(A) /12 |
=2 s (2NEE () (Y00 S0 20/ )/ = 2373 N> 407 N GE)

- Mamémf; ’ Calphr-?)l/

P2 As o sl = 4y S
/ bd  Ud(338) Y

o aé - ngs,g oAd (1= 04 %L) ]

= 04 _(a._pyg)(.y;a)(zas)(/— v-4 (415 ra™3) (430) >]

= /9] A m > 1796 g @

. = Meox  Stee] Arena .

/MA)C = 0. OI.L/S"

Mox Steel Aree = 000265 4o = (0.0124C)( 1) (3280 = 4208 pm* -




Form QA-66 (1) (OR) (8-97)

CHECKED DATE JOB NO
APPROVED DATE ' SHEET _C4 - | OF
| 1me__ Caltvan LARTMC BY__@m™m patE_¥19/499

RETAINING WALL VERIFICATION PROBLEM

DQSFc-vfh heiﬁk'f' = 30’

— 2

Soil uait werght = , 0634 los/on 3
— [~

Cemente unit werskk: L0868 lbs/m3 _

;o) /* I«i’“" Loads! K. = 0.3
kas‘.b:O,'lB at 0,6+ (NW>
S'.)ra\wag_: IN’Ni ps:
7 .
: — —
:® | 66“
e
e Wall olesigrn

Combo 4 : Vu =(0.3x.0094 x(3eo)7'/z + 0.3%x1.67% 300) (1.7
Vu=z 2600 Ilbs

Mu = (02082 (360)/ + .501(360) 72 )(1.T)
Mu = 330400 ™-lbs

Combo 2% V= 02082 6360)7724- ,7’5x,oe=)4(360)7'/2 s 46322 |bs
Mu = ,o0zo82 (360}3/64—3283(’0,6)(360): 8711000 tm-lbs
Shecr: T 12 + 37 tan 5256 = 46.28 >
o = 4685 - —i.625/2 = 44.06 ~
Ve = 0.85x2 {4000 x | x 44,06 = 4738 lbs 7 4622 @
Momat As = 0. 508" "F
$Mn = 108 5600 m-lbs > §7i000 GO)




Form QA-66 (1) (OR) (8-97)

CHECKED DATE JOB NO
APPROVED DATE SHEET _C4- 2 OF
TITLE Caltrons LARTHMC i BY @m pate_4/1 /99

o We,isvd' et Ejjh‘h"na Mot v

W all {

34,9 x 372 x,085/2 = 563.5 X = %906
Féay 36 x290x.0%68 < 1218,7 <= (95
o1t 12 xbl % .0¢34 = 55,0 ¥ =133
277. 12 360 X.06% =06923 | ¥ = 2515
34,9 x 372x ,0694/2 - 45.5 X = i0l.3
Deqd [pad = 92598 lbs
M= 2104600 m-lbs
Surtheagaload = [.67 x 3122 = 581 lbs
M= 121900 ™-lbs

» E pternal 'S-!-\b:h-‘} Pmalvsrs

Combo 4 -

2 a372%,0808 = 387.5 X = 72

Letonl foreo = 02082 (396)72 + .%01(29¢) = 1331 Ibs
Mot = .020%52(356)/ 6+ .501 (396)72 = 254800 m- lbs

Weigrt-= 4598 +~ S21 = (0119 (bs
2104600 4+ |21900= 2226500 ~-lbs

Me =
5||‘dm<a resistorer. = LOUT X 0,75 5 7589 1bS
Sffdr—‘-s SF = 7589 = 4,14 > 1.5 &
1'g31
OVertucame SF = 2226500 = §74 > Z,o'.@
Pj 254800

Seli pressure

Er.cemh-‘cﬂy = 390 - (2226500-254800) = 0.15 .
==

lou9q
Rbe = (oud 4, 0n9CisS)e) =26.0 po
390 Gaox*=
el = (01F — (019 (1S)EY = 25.9 pss
390 (390)%

Rolow= 27718 > 26




Form QA-66 (1) (OR) (8-97

CHECKED DATE JOB NO.
APPROVED DATE sHeer__A -2 oF
1 TITLE C.a [+Tens LARTMC - BY zm paTE_ /9 /99
Combo 2 ° Lotz & fore = . 02082 (3%)924— ,05069(3%)?72 = 5605 lbs

Mot = ,02082(396) 6 + 3972 (6)(396) = [159 200 m-Ibs
Vertied comprmstt ot heed =2 0.33%x 5605 = | 50 Ibs
Totd werged= 1850 + 459% = /1448 lbs
Mr = 2104600 + liIB50%x 390 = 2¥26100 A-lbs
Slidmpg resiStene = 11448 x 0,775 + [.8¥x. 0694 (48)72
= 8736 |ps

Sl:d.~'D SF = 87%% = |.5¢ > 1.2 COE)
56065

Overfunm.a SF= Z2%26I100 = 244 > 1.5
159 200

Soil pressre -

ecuantricity = 390 - (2§26100-1159200) = 49.4"
2 l144-2
Pre= 1445 4 11448(494)(6) = 51,66 g5
320 (330)*

OM: 7,04"?5.

Qutlon= 55.55 » si.66 (o




Form QA-66 (1) (OR) (8-97)

CHECKED__________DATE JOB NO.
APPROVED_________ DATE SHEET_CH-4  of
TITLE Colbons L arTMC gy__Km pate__3[9/9%

. Fooi’mz Desfyrx
OOmbo 2 Critical ba MSP.QCJHM

Q . Q_(l{. Q-F h

Ldeg = ,0868 x36 + 12 x.0694= 396 ps:
Wn = 0868 x36 + 300 x 0694 = 2%,1( ps:
Pitnz 1850 lbs

Re= Sleb psi

@Rz T04 ps)

> ToE Qe = SLbb - .,1144x6b = 44,11 ps

Vi = (44,11~ 3.96)(66) + .1 44(66)/2 = 2599 [ps

Mo = 40,15 (66)Y2 + .1 144 (66)/ 2

A= 3B-3 - (.6252= 22.19

bVe = 0.85x2 (4000 x 22.19 =

As = 0.254"%.

qSan 4i0BO0 m-llbs > |,2Me¢ = 122950 m-lbs

= 99410 wm-lbs

-

3461 Ibs > 2899 GO)




Form QA-66 (1) (OR) (8-97
CHECKED ____ DATE____

JOB NO

APPROVED ___________ DATE

SHEET_CA- S oF

By__f2rn pate_4/2 /49

; TITLE Caltrems LALTMC T

> HeeL @pn= SLGe - 1144x112.9 = 38,74 s

Vu = (Zs,ll - 7.04-)(277.:) -, ||++Cz77,u)§z + (850 = 3296 lps

Mu = 21,07(277.:)Z/zHsfso(z-n,p)— ,||4—+(277,;)3/e= 91 5900 m-lps
d = 32,19 A

$Ve= 085520k x33,9 = 3569 lbs > 3296 @D

As = 0,624" 7

¢Ma= 932900 s-lbs > 915900 QO




STRUCTWARE

SHEET C4'6 OF

soe e Retain verification problem number 4 oricinaToR RM pate 5/2/2007
JOB No. CALCULATION No. REVIEWER DATE

RETAIN PROGRAM OUTPUT

* X X KX K K* KX KX K* K* K KX KX X X X * K* K* K* K*x K*x *x X X X *

* *

* PROGRAM RETAIN *

* *

* INPUT DATA ECHO *

* *

* * * K K KX K K KX *x K X * K X * *x X * *x X * X X * X *

(Version 1.42) 5/02/2007, 5:08:40

ver4 . IN
ver4_1.42_out

Input file
Output file

PROGRAM OPTIONS

PROGRAM UNITS
ANALYSIS MODE
CONCRETE DESIGN
SOIL CONFIGURATION
FOUNDATION TYPE

1 (English: inches/pounds/degrees)
2 (Review)

1 (Ultimate strength)

1 (Constant slope)

1 (Spread footing)

MATERTIAL PROPERTTIES

CONCRETE PROPERTIES:

Concrete unit weight = 0.8680E-01
Concrete compressive strength = 4000.
Reinforcing steel strength = 0.6000E+05
SOIL PROPERTIES:
Soil unit weight = 0.6940E-01
Soil friction angle = 0.000
Soil base cohesion = 0.000
SOlL PARAMETERS
LATERAL PRESSURE COEFFICIENT:
Regular loads = 0.300 @ Y = 0.333H
Seismic loads = 0.730 @ Y = 0.600H

PASSIVE PRESSURE COEFFICIENT:

0.000
1.880

Regular loads
Seismic loads
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SOIL/SOIL FRICTION COEFFICIENT:
Regular loads = 0.000
Wind loads = 0.000
Seismic loads = 0.330
SOIL/SOIL FRICTION OPTION:
Option = 1 (Use Pa vert component)
LOADS
LOADS AT TOP OF WALL:
Dead load = 0.000 @ X = 0.000
Live load = 0.000 @ X = 0.000
Wind shear = 0.000
Wind moment = 0.000
Seismic shear = 0.000
Seismic moment = 0.000

LOAD COMBINATIONS:

1.400D + 0.000L + 1.700E + 1.700SC + 0.000W + 0O.0OOOEQ
1.000D + 0.000L + 1.000E + 0.000SC + 0.000W + 1.000EQ

SOIL CONFIGURATION

Design height = 360.0
Height of soil over toe = 12.00
Backfill slope angle = 0.000
Uniform surcharge = 1.670

WALL CONFIGURATION

Minimum wall thickness = 13.10
Wall batter = 5.356
Footing thickness = 36.00
Key depth = 0.000
Toe width = 66.00
Footing width = 390.0
REBAR CONFIGURATION

REINFORCING STEEL INFORMATION:

1.625
0.7500

Bar diameter
Ratio of balanced reinf
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CONCRETE COVER:

At wall backface = 2.000

At footing top = 2.000

At footing bottom = 3.000
REINFORCING STEEL AREA:

At wall backface = 0.5080

At footing top = 0.6240

At footing bottom = 0.2540

SPREAD FOOTING

ALLOWABLE SOIL BEARING PRESSURE:

Regular loads = 27.78
Wind loads = 37.03
Seismic loads = 55.55

CONCRETE/SOIL FRICTION COEFFICIENT:

Regular loads = 0.750
Wind loads = 0.750
Seismic loads = 0.750

OVERTURNING SAFETY FACTORS:

Regular loads = 2.000
Wind loads = 1.500
Seismic loads = 1.500

SLIDING SAFETY FACTORS:

Regular loads = 1.500
Wind loads = 1.200
Seismic loads = 1.200
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* X * K *x KX K K KX * K X * K X * *x * * K * * X X * *

PROGRAWM RETAIN

OUTPUT DATA

X ok X ok X %

oX ok X % %

* X * K* KX KX K* K X * K * * K * * *x * * * * * * X *

WALL DESIGN

LOAD COMBINATION 1:

2600.
0.3301E+06

Shear
Moment

LOAD COMBINATION 2:

4632.
0.8708E+06

Shear
Moment

MAXIMUM LOADS:

Shear = 4632.

Moment = 0.8708E+06
Shear capacity = 4735. > Design shear = 4632. OKAY
Moment capacity = 0.1085E+07 > Design moment = 0.8708E+06 OKAY
Steel area = 0.5080 < Max stl area = 0.9416 OKAY

WALL LOAD DISTRIBUTION

DEPTH SHEAR MOMENT THICK  AS REQD
24. 347. 5573. 15.344 0.008
48. 689. 22176. 17.587 0.028
72. 1026. 37307. 19.831 0.041
96. 1357. 65822. 22.074 0.065

120. 1682. 102294. 24.318 0.092
144. 2002. 146510. 26.561 0.120
168. 2316. 198335. 28.805 0.149
192. 2625. 257637. 31.048 0.179
216. 2928. 324285. 33.292 0.210
240. 3226. 398145. 35.535 0.241
264. 3518. 479086. 37.779 0.273
288. 3805. 566974. 40.022 0.304
312. 4086. 661678. 42 _.266 0.336
336. 4362. 763065. 44 509 0.368

360. 4632. 871002. 46.753 0.399
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WEITIGHT AND RIGHTING MOMENT

DEAD LOAD = 9556.
RIGHTING MOMENT = 0.2101E+07
LIVE LOAD = 0.000
RIGHTING MOMENT = 0.000
SURCHARGE LOAD = 519.2
RIGHTING MOMENT = 0.1218E+06

EXTERNAL STABILITY ANALYSIS

LOAD COMBINATION 1:

Lateral force = 1831.
Overturning moment = 0.2546E+06
Total weight = 0.1008E+05
Righting moment = 0.2222E+07
Sliding resistance = 7557.
Sliding SF = 4.13 > 1.50 OKAY
Overturning SF = 8.73 > 2.00 OKAY
SOIL PRESSURE:
Eccentricity = -.3074
Toe pressure = 25.71
Heel pressure = 25.96
Max pressure = 25.96 < 27.78 OKAY
LOAD COMBINATION 2:
Lateral force = 5605.
Overturning moment = 0.1159E+07
Total weight = 0.1141E+05
Righting moment = 0.2822E+07
Sliding resistance = 8705.
Sliding SF = 1.55 > 1.20 OKAY
Overturning SF = 2.43 > 1.50 OKAY
SOIL PRESSURE:
Eccentricity = 49.21
Toe pressure = 51.39
Heel pressure = 7.103
Max pressure = 51.39 < b55.55 OKAY




STRUCTWARE

SHEET C4-11 o
soe e Retain verification problem number 4 oricinaToR RM pate 5/2/2007
JOB No. CALCULATION No. REVIEWER DATE
FOOTING DESIGN
LOAD COMBINATION 1:
Lateral force = 3112.
Overturning moment = 0.4327E+06
Weight = 0.1426E+05
Righting moment = 0.3148E+07
SOIL PRESSURE:
Eccentricity = 4.619
Toe pressure = 39.17
Heel pressure = 33.97
FOOTING TOE:
Shear = 2190.
Moment = 0.7260E+05
Shear capacity = 3461. > Design shear = 2190. OKAY
Moment capacity = 0.4107E+06 > Design moment = 0.9680E+05 OKAY
Steel area = 0.2540 < Max stl area = 0.6882 OKAY
FOOTING HEEL:
Shear = 1767.
Moment = 0.2685E+06
Shear capacity = 3568. > Design shear = 1767. OKAY
Moment capacity = 0.9322E+06 > Design moment = 0.2685E+06 OKAY
Steel area = 0.6240 < Max stl area = 0.7096 OKAY
LOAD COMBINATION  2:
Lateral force = 5605.
Overturning moment = 0.1159E+07
Weight = 0.1141E+05
Righting moment = 0.2822E+07
SOIL PRESSURE:
Eccentricity = 49.21
Toe pressure = 51.39
Heel pressure = 7.103
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FOOTING TOE:
Shear = 2883.
Moment = 0.9786E+05
Shear capacity = 3461. > Design shear = 2883. OKAY
Moment capacity = 0.4107E+06 > Design moment = 0.1229E+06 OKAY
Steel area = 0.2540 < Max stl area = 0.6882 OKAY
FOOTING HEEL:
Shear = 3310.
Moment = 0.9165E+06
Shear capacity = 3568. > Design shear = 3310. OKAY
Moment capacity = 0.9322E+06 > Design moment = 0.9165E+06 OKAY
Steel area = 0.6240 < Max stl area = 0.7096 OKAY
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