




































































LATERAL EARTH PRESSURE CALCULATIONS

Retaining structures such as retaining walls, basement walls, and bulk-heads are commonly
used in foundation engineering, and they support almost vertical slopes of earth masses.
Proper design and construction of these structures require a through knowledge of the lateral
forces acting between the retaining structures and the soil masses being retained. These
lateral forces are due to lateral earth pressure.

Properties of earth material:

Wet Density (y) = 125 pcf
Cohesion (C) = 250 psf
Angle of Friction (¢) = 30 degrees

Coefficient of earth pressure at rest (Jaky, 1944), Ko = 1 - sin ¢
Ko = 0.500
Earth pressure at rest
= yKO = 625 psf/LF
Assumed H = 2 feet

Pp=05yH*tan?(45°+¢/2)+2CHtan (45° + ¢ /2)

0.5%125%4*3+2*250*2*1.732

750 + 1732 = 2482 Ibs / LF
1/2 EFP H? = 2482 EFP: passive pressure
EFP =1241 psf/LF

Allowable Passive Pressure = 350 psf/LF ( with F.S. = 3.55 )

Coefficient of Friction =tan¢  =0.577 Use 0.35
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ASPHALT CONCRETE PAVEMENT DESIGN

R value =50

1. Design for Auto Driveway

T.1.=6 Gf =2.32

G.E. required = 0.0032 (T.I.) (100 - R) = 0.96 ft

Try Thickness of AC = 4 inches

G.E.fromAC=4/ 1.2 *2.32=0.77 ft

Thickness of AB needed = (0.96 - 0.77)/ 1.1 * 12 = 2.1 inches

2. Design for Auto Parking Areas

T.1.=5 Gf=25

G.E. required = 0.0032 (T.I.) (100 - R) = 0.8 ft

Try Thickness of AC = 3.5 inches
G.E.fromAC=3.5/12*25=0.73 ft

Thickness of AB needed = (0.8-0.73)/1.1 * 12 = 0.8 inches

3. Design for Truck Drives

T.1.=7 Gf=2.14

G.E. required = 0.0032 (T.1.) (100 - R) = 1.12 ft
Try Thickness of AC = 4 inches
G.E.fromAC=4/12*214=0.71 ft

Thickness of AB needed = (1.12-0.71)/1.1 *12 = 4.5 inches

Use 4 inches

Use 4 inches

Use 6 inches
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ACTIVE EARTH PRESSURE BY COULOMB THEORY

The total active thrust can be expressed as

Pa=0.5Kyy H?
where the active earth pressure coefficient, K,, is given by
= cos? (¢ - 6)
sin(d + ¢) sin(¢ - B)
cos%0 cos(s +0) {1 +] Py
cos(d + 0) cos(B - 6)
Where:
0 = slope of the back of the wall with respect to the vertical
) = angle of friction between the wall and the soil
B = slope of the backfill with respect to the horizontal
Properties of earth material:
Wet Density (y) = 125 pcf
Cohesion (C) = | 250 psf
Angle of Friction (¢) = 30 degrees
0 = 0
0 = 20

Caculate K, based on slope of the backfill

Surface Slope Slope Angle (8) Ka EFP [=y *K,], pcf

Level 0.0 0.297 37.2

5:1 (H:V) 1.3 - 0.347 43.4

4:1 (H:V) 14.0 0.364 45.5

3:1 (H:V) 184 0.399 49.8

2:1 (H:V) 26.6 0.524 65.6

1.5:1 (H:V) - 337 0.798 99.8
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ACTIVE EARTH PRESSURE BY MONONOBE-OKABE METHOD

The total active thrust with earthquake effect can be expressed as
PAE=0'5KAEV H2( 1 'KV)

where the active earth pressure coefficient with earthquake effect, Kug, is given by

cos’ (-0 - )
Kee = - -
cosy cos?0 cos(d + 0 + ) {1 +] SO eI snG-F-v) Py
cos(d + 6 + ) cos(8 - 6)
Where: b-B>or=y
0 = slope of the back of the wall with respect to the vertical
Y = tan" [k, /(1-k)]
0 = angle of friction between the wall and the soil
' B = slope of the backfill with respect to the horizontal
Properties of earth material:
Wet Density (y) = 125 pcf
Cohesion (C) = 250 psf
Angle of Friction (¢) = 30 degrees
Ky = 0.15
Ky = 0
" = | 8.53
0 = 0
0 = 20
Caculate K,e based on slope of the backfill
Surface Slope Slope Angle (8) Kag EFP[=y *Kag* (1-k,) ], pcf
Level 0.0 0.407 50.9
5:1 (H:V) 11.3 0.511 63.9
4:1 (H:V) 14.0 0.554 69.2
3:1 (H:V) 18.4 0.669 83.6
2:1 (H:V) 26.6 0.997 124.6
1.5:1 (H:V) 33.7 0.997 124.6
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POINT OF RESULTANT FORCE

The total active thrust, P,g, can be divided into a static component, P,, and a dynamic
component, AP,e. The static component is known to act at H/3 above the base of the wall.
The dynamic component is recommended by Seed and Whitman to be taken at

approximately 0.6 H.

I
Y
I
e
) £
T
y A\ 4 \4 A4
4
Surface Slope  Slope Angle (8) Pae
Level 0.0 50.9 *(H%/2)
5:1 (H:V) 11.3 63.9 *(H%/2)
4:1 (H:V) 14.0 69.2 *(H%/2)
3:1 (H:V) 18.4 83.6 *(H%/2)
2:1 (H:V) 26.6 124.6 *(H?/2)
1.5:11 (H:V) 33.7 124.6 *(H?/2)

Pa
37.2 *(H?/2)
43.4 *(H?2)
45.5 *(H%2)
49.8 *(H*/2)
65.6 *(H%/2)
99.8 *(H?/2)

Proposed
Retaining
Wall

APue h
13.7 *H%2) 041 H
20.5 %H%2) 042 H
23.7 xH2) 042 H
33.8 *(H%¥2) 0.44 H
59.0 *H¥2) 0.46 H
24.8 *(H%2) 0.39 H

h: point of resultant force above the base of the wall with earthquake effects
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TYPICAL RETAINING WALL SUBDRAIN DETAIL

Retaining wall backfill
compacted to 90% or better

Approved perforated pipe (holes down)
(SDR 35 or Schedule 40)

%///////////////////////////////A IT\::ntr?r CTIaetecﬁilic foot per lineal foot of pipe

Filter material to meet following
specification or approved equal:

Sieve Size Percentage Passing
1" 100
3/4" 90 -100
3/8" v 40 -100
No.4 25-40
No.8 18-33
No.30 5-15
No.50 0-7
No.200 0-3

Alternate is to place pipe in pea gravel blanket which is wrapped in filter cloth.
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TO:

COAST GEOTECHNICAL, INC,

1200 W. COMMONWEALTH AVE,

FULLERTON, CA 92833

ANAHEIM TEST LABORATORY

196 Technology Drive, Unit D

Irvine, CA 92618

Phone (949)336-6544

DATE: 08/19/2020
" P.O.NO: VERBAL

LAB NO: C-4021-1

SPECIFICATION: CTM-643/417/422

MATERIAL: Silty Sand

Project: Milliten & Jersey
Rancho Cucamonga, CA
Sample ID: B-3 @ 0'-5'

SUMMARY OF DATA
pH MIN. RESISTIVITY SOLUBLE SULFATES
per CT. 643 per CT. 417
ohm-cm ppm
7.9 4,700 156

ANALYTICAL REPORT

CORROSION SERIES

SOLUBLE CHLORIDES
per CT. 422

ppm

64

RESPECTFULLY SUBMITTED

2
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TO:

COAST GEOTECHNICAL, INC.

1200 W, COMMONWEALTH AVE,

FULLERTON, CA 92833

ANAHEIM TEST LAB, INC.

196 Technology Drive, Unit D
Irvine, CA 92418
Phone (949)336-6544
DATE: 08/19/2020
P.O.NO.: VERBAL
LAB NO.: C-4021-2
SPECIFICATION: CA 301

MATERIAL: Brown, Silty Sand

Project: Milliten & Jersey
Rancho Cucamonga, CA
Sample ID: B-3 @ 0'-5'

ANALYTICAL REPORT
“R"” VALUE

BY EXUDATION BY EXPANSION

70 N/A

RESPECTFULLY SUBMITTED
s oy

I
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"R" VALUE ca 301

Client:  Coast Geotechnical, Inc. ATL No.: C-4021-2 Date: 8/19/2020
Client Reference No.:
Sample: B3 @ 0'-5' Soil Type: Brown, Silty Sand
TEST SPECIMEN A B C D
Compactor Air Pressure psi 350 350 350
Initial Moisture Content % 2.7 2.7 2.7
Moisture at Compaction % 10.4 10.8 9.9
Briquette Height in. 2.52 2.53 2.51
Dry Density pcf 120.8 118.8 122.3
EXUDATION PRESSURE psi - 406 156 742
EXPANSION dial (x.0001) 0 0 0
Ph at 1000 pounds psi 17 20 15
Ph at 2000 pounds psi 30 37 26
Displacement turns 4.2 4.36 4.02
"R" Value 72 66 76
CORRECTED "R" VALUE 72 66 76
Final "R" Value
BY EXUDATION: 70
@ 300 psi
BY EXPANSION: N/A
TI=5.0
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APPENDIX B

ATC Seismic Design Maps Tool Data Output



9/2/2020 ATC Hazards by Location

m C Hazards by Location

Search Information

Address: 11298 Jersey Blvd, Rancho Cucamonga, CA 91730,
USA

Coordinates: 34.09680879999999, -117.5584212

Elevation: 1155 ft

Timestamp: 2020-09-02T17:43:13.969Z

Hazard Type: Seismic

Reference ASCE7-16

Decument:

Risk Category: ]

Site Class: D-default

Basic Parameters

"Name Value Description

Ss 1.612 MCER ground motion (period=0.2s)

Sq 0.6 MCER ground motion (period=1.0s)

Sus 1.934 Site-modified spectral acceleration value

Spq * null Site-modified spectral acceleration value

Sps 1.29 Numeric seismic design value at C.Zs SA
Spy * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

vAdditional Information

: Nameh ‘ Value Description
: SDC *null Seismic design category
Fg 1.2 Site amplification factor at 0.2s
Fy *null Site amplification factor at 1.0s
CRg 0.937 Coefficient of risk (0.2s)
CR; 0.913 Coefficient of risk (1.0s)
PGA 0.653 MCEg peak ground acceleration
| Fpga 12 Site amplification factor at PGA
PGAMm 0.783 Site modified peak ground acceleration
T 12 Long-period transition period (s)
SsRT 1.705 | Probabilistic risk-targeted ground motion (0.2s)

https://hazards.atcouncil.org/#/seismic?lat=34.09680879999999&.Ing=-117.55842128&address=11298 Jersey Blvd%2C Rancho Cucamonga%2C CA 9... 1/2
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SsUH 1.821 Factored uniform-hazard spectral acceleration (2% probability of
: exceedance in 50 years)

1 SsD 1.612 Factored deterministic acceleration value (0.2s)
‘ S1RT 0.637 Probabilistic risk-targeted ground motion (1.0s)
-S1UH 0.698 Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)
S1D 0.6 Factored deterministic acceleration value (1.0s)

PGAd 0.653 Factored deterministic acceleration value (PGA)

* See Section 11.4.8

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code
adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with design.

Disclaimer

Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability
for its accuracy. The material presented in the report should not be used or relied upon for any specific application without competent examination and
verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute
for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website. Users of the
information from this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing
building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude location in the

report.

https://hazards.atcouncil.org/#/seismic?lat=34.09680879999999&Ing=-117.5584212&address=11298 Jersey Bivd%2C Rancho Cucamonaa%2C CA9... 2/2
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