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APPENDIX B

Field Investigation Program and Boring Logs



APPENDIX B
FIELD INVESTIGATION

Subsurface Exploration

The site was investigated on February 3, 2023 and consisted of advancing 3 exploratory
borings to depths of approximately 41.5 t0 51.5 feet below the existing ground surface
within the areas requested. The approximate locations of the borings are shown on
Enclosure A-2, within Appendix A.

The boring exploration was conducted using a CME-75 drill rig equipped with 8-inch
diameter hollow stem augers. The soils were continuously logged by our geologist who
inspected the site, created detailed logs of the borings, obtained undisturbed, as well as
disturbed, soil samples for evaluation and testing, and classified the soils by visual
examination in accordance with the Unified Soil Classification System.

Relatively undisturbed samples of the subsurface soils were obtained at a maximum
interval of 5 feet. The samples were recovered by using a California split barrel sampler
of 2.40-inch inside diameter and 3.25-inch outside diameter. The samplers were driven by
a 140-pound automatic trip hammer dropped from a height of 30 inches. The number of
hammer blows required to drive the sampler into the ground the final 12 inches were
recorded and further converted to an equivalent SPT-value. Factors such as efficiency of
the automatic trip hammer used during this investigation (80%), inner diameter of the
hollow-stem auger (3.75 inches), and rod lengths at the test depth were considered for
further computing of equivalent SPT-values corrected for field procedures (=Nso) which are
included in the boring logs. The soil samples were retained in brass sample rings of 2.41
inches in diameter and 1.00 inch in height, and placed in sealed plastic containers.
Disturbed soil samples were obtained at selected levels within the boring and placed in
sealed containers for transport to our geotechnical laboratory.

All samples obtained were taken to our geotechnical laboratory for storage and testing.
Detailed logs of the borings are presented on the attached Boring Logs, Enclosures B-1
through B-3. Our Boring Log Legend and Soil Classification Chart are presented as
Enclosures B-i and B-ii, respectively.

LOR GEOTECHNICAL GROUP, INC.



CONSISTENCY OF SOIL

SANDS
SPT BLOWS CONSISTENCY
0-4 Very Loose
4-10 Loose
10-30 Medium Dense
30-50 Dense
Over 50 Very Dense
COHESIVE SOILS
SPT BLOWS CONSISTENCY
0-2 Very Soft
2-4 Soft
4-8 Medium
8-15 Stiff
15-30 Very Stiff
30-60 Hard
Over 60 Very Hard

© 0o N o o B~ L0 N -

= A A A
w N = O

SAMPLE KEY
Symbol Description

INDICATES CALIFORNIA
SPLIT SPOON SOIL
SAMPLE

INDICATES BULK SAMPLE

INDICATES SAND CONE
OR NUCLEAR DENSITY
TEST

INDICATES STANDARD
PENETRATION TEST (SPT)
SOIL SAMPLE

RSN

TYPES OF LABORATORY TESTS

Atterberg Limits

Consolidation

Direct Shear (undisturbed or remolded)
Expansion Index
Hydrometer

Organic Content

Proctor (4", 6", or Cal216)
R-value

Sand Equivalent

Sieve Analysis

Soluble Sulfate Content
Swell

Wash 200 Sieve

BORING LOG LEGEND

PROJECT: California St. & Redlands Blvd. Intersection Widening, Redlands, California | PROJECT NO.: 63878.1
CLIENT: CASC Engineering & Consulting | ENCLOSURE: B-i

DATE: February 2023
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SOIL CLASSIFICATION CHART

GRAPH|LETTER| DESCRIPTIONS
B e GW [|VVELL-GRADED GRAVELS, GRAVEL -
CLEAN T SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS e FINES
AND T
GRAVELLY | (TILECRNOFNES) | =g GP | GRaveL - SAND MIXTURES LiTTLE
SOILS — B Y
—— OR NO FINES
i,
COARSE GRAVELS i, GM SILTY GRAVELS, GRAVEL - SAND -
GRAINED MORE THAN 50% WITH FINES o SILT MIXTURES
SOILS OF COARSE
FRACTION
RETAINED ON NoO. | APPRECIABLE AMOUNT GC CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) CLAY MIXTURES
4 SIEVE
. SW | WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SANDS, LITTLE OR NO FINES
SAND
MORE THAN 50% AND (LITTLE OR NO FINES)
OF MATERIAL IS ey SP POORLY-GRADED SANDS, GRAVELLY
LARGER THAN NO. SAND, LITTLE OR NO FINES
200 SIEVE SIZE SOILS
MORE THAN 50% SANDS SM SILTY SANDS, SAND - SILT MIXTURES
OF COARSE WITH FINES
FRACTION
PASSING NO. | (ApPRECIABLE AMOUNT sSC CLAYEY SANDS, SAND - CLAY
4 SIEVE OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SiLTS INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
LIQUID LIMIT CL t
FINE AND LESS THAN 50 CLAT:?_}-\ ?(/;NEEACI\ILQI,AS\Y?LTY
GRAINED CLAYS n R
SOILS AR OL | ORGANIC SILTS AND ORGANIC SILTY
HEEE CLAYS OF LOW PLASTICITY
1
MH INORGANIC SILTS, MICACEOUS OR
SRR DIATOMACSI|ELO_I_L\J/SSI;I{\|I-I§ SAND OR
OF MATERIAL IS
SMALLER THAN SILTS
NOG.200 SIEVE SIZE T LIQUID LIMIT CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
HIGHLY ORGANIC SOILS PT e e el

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

PARTICLE SIZE LIMITS

|
I GRAVEL SAND
BOULDERS | COBBLES SILT OR CLAY
[ COARSE FINE COARSE MEDIUM FINE
12" 3" 3/4" No .4 No. 10 No. 40 200
(U.S. STANDARD SIEVE SIZE)
PROJECT: California St. & Redlands Blvd. Intersection Widening, Redlands, California | PROJECT NO.: 63878.1
CLIENT: CASC Engineering & Consulting | ENCLOSURE: B-ii
DATE: February 2023
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TEST DATA
%) =
b | &
B2 8k : | e,
Z — > o .
>l v3 | & | 8= 20| B | 5|9 LOG OF BORING B-1
=l A o w2 w O w ° )
L n = = [ oQ o T 2
Y = | 2 > S | E|°>
i 9 (@) &5 o by -
[m] [a) m g e n
<
0 - | 2 DESCRIPTION
7,8, Z SM | @ 0 feet, FILL: SILTY SAND, approximately 15 gravel to 1.5",
9,1 Z 5% coarse grained sand, 15% medium grained sand, 30%
15 6.1 105.6 l 7 fine grained sand, 30% silty fines, brown, dry.
@ 2 feet, ALLUVIUM: SILTY SAND, approximately 5% coarse
5 grained sand, 30% medium grained sand, 50% fine grained
10 6.8 139.0 l sand, 15% silty fines, brown, damp, some pinhole porosity.

@ 5 feet, slightly finer grained, tan.

8 3 74 97.5 l @7 feet, SILTY SAND, approximately 10% medium grained
sand, 70% fine grained sand, 20% silty fines, strong brown,

10 damp.

3 9 1027 l @ 10 feet, SILTY SAND, approximately 85% fine grained sand,
14 3.6 99.2 l n__ 15% silty fines, gray brown, damp.
) ’ @ 12 feet, POORLY GRADED SAND, approximately 40%
15 medium grained sand, 55% fine grained sand, 5% silty fines,
19 2.0 106.9 l \__gray, damp.

@ 15 feet, WELL GRADED SAND, approximately 25% coarse
grained sand, 35% medium grained sand, 35% fine grained
sand, 5% silty fines, gray, dry.

20— 8.5 100.8 l @ 20 feet, becomes damp.

25 34 18.4 91.2 l @ 25 feet, SANDY SILT/SILTY SAND, approximately 50% fine
grained sand, 50% silty fines, brown, moist.

30 52 6.1 104.6 l @ 30 feet, WELL GRADED SAND, approximately 35% coarse
grained sand, 35% medium grained sand, 35% fine grained
sand, 5% silty fines, white, damp.

35 60 3 4.7 108.9 l @ 35 feet, slightly finer grained, some 1 to 2" thick SILT layers.

40——33 75 5 @ 40 feet, POORLY GRADED SAND, approximately 15% coarse

= grained sand, 35% medium grained sand, 45% fine grained
sand, 5% silty fines, gray brown, damp.

B 7.7 E

5033 18.6 E @ 50 feet, becomes moist.

- END OF BORING @ 51.5'

Fill to 2'

55 No groundwater

No bedrock

PROJECT: California St & Redlands Blvd Widening PROJECT NO.: 63878.1
CLIENT: CASC Engineering & Consulting ELEVATION: -
DATE DRILLED: February 3, 2023
LOR GEOTECHNICAL GROUP, INC. EQUIPMENT: CME-75
HOLE DIA.: 8" ENCLOSURE: B-1
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TEST DATA

DEPTH IN FEET
SPT
BLOW COUNTS

o

LABORATORY TESTS

(%)

MOISTURE CONTENT

DRY DENSITY
(PCF)
SAMPLE TYPE
LITHOLOGY
u.s.Cc.s.

LOG OF BORING B-2

DESCRIPTION

10

0 feet, FILL: SILTY SAND, approximately 10% gravel to 1/2",
FILL: Pp! y g

\ 20% coarse grained sand, 25% medium grained sand, 25%
___fine grained sand, 20% silty fines with trace clay, brown, dry.

7.0

6.3

100.0

@ 1 foot, WELL GRADED SAND with GRAVEL, approximately
30% gravel to 2", 20% coarse grained sand, 20% medium
grained sand, 25% fine grained sand, 5 silty fines, gray,
brown, dry.

| SP
| sm
| sm ||

102.0

| @ 2 feet, SILTY SAND, approximately 70% fine grained sand,

30% silty fines, red brown, some metal debris, damp, rings
disturbed.

10 13

10

3.9

13.6

49.8

1

@ 6 feet, ALLUVIUM: POORLY GRADED SAND with SILT,
approximately 90% fine grained sand, 10% silty fines, red
brown, damp.

99.5

15 16

25.0

92.6

20—

25

4.0

@ 8 feet, SILTY SAND, approximately 5% coarse grained sand,
10% medium grained sand, 65% fine grained sand, 20% silty
fines, gray brown, damp.

@ 10 feet, POORLY GRADED SAND, approximately 20% fine
grained sand, 65% fine grained sand, 15% silty fines, gray,
damp.

cL \
@ 12 feet, becomes moist.

@ 15 feet, LEAN CLAY with SAND, approximately 5% medium
grained sand, 15% fine grained sand, 80% clayey fines of
low plasticity, tan to brown, moist.

96.6

16

30

23.7

94.7

64

35

7.0

@ 20 feet, POORLY GRADED SAND, approximately 10% coarse
grained sand, 35% medium grained sand, 50% fine grained
sand, 5% silty fines, gray, damp.

@ 25 feet, becomes slightly coarser grained, brown, moist.

116.2

60

7.3

103.1

@ 30 feet, WELL GRADED SAND, approximately 25% coarse
grained sand, 30% medium grained sand, 40% fine grained
sand, 5% silty fines, gray, damp.

40—

7.2

It

@ 39.5 feet, LEAN CLAY with SAND, approximately 15% fine
grained sand, 85% clayey fines of low plasticity, brown,
moist to wet.

45

grained sand, 30% medium grained sand, 50% fine grained
sand, 5% silty fines, gray, damp.

@ 40 feet, POORLY GRADED SAND, approximately 15% coarse

END OF BORING @ 41.5'

Fill to 6'
No groundwater
No bedrock

PROJECT:

California St & Redlands Blvd Widening

PROJECT NO.: 63878.1

CLIENT:

CASC Engineering & Consulting

ELEVATION:

LOR GEOTECHNICAL GROUP, INC.

DATE DRILLED: February 3, 2023

EQUIPMENT: CME-75

HOLE DIA.: 8" ENCLOSURE:

B-2
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TEST DATA
%) =
N
E 2 M E - o >
Z — > o .
2l 3 | 2 | 82 20| F | 5|9 LOG OF BORING B-3
=l o w2 w O w ° )
| o E x oL | a |2
N = < |5 > s | E|>
5 S|z |2 g | 2 |5
[m] m m %) o 2
<
0 - | = DESCRIPTION
, 1 Z @ 0 feet, FILL: SILTY SAND, approximately 20% gravel to 1/2",
Z 5% coarse grained sand, 20% medium grained sand, 30%
22 3.7 115.2 Z \__ fine grained sand, 25% silty fines, brown, dry.
l z @ 2 feet, WELL GRADED SAND with GRAVEL, approximately
25% gravel to 2", 20% coarse grained sand, 25% medium
5 grained sand, 25% fine grained sand, 5% silty fines, gray,
30 l damp.
@ 5 feet, rig chatter, no recovery, some angular gravel to 3".
9 3.6 99.6 I @7 feet, SILTY SAND with GRAVEL, approximately 20%
angular gravel to 2", 15% coarse grained sand, 25% medium
grained sand, 25% fine grained sand, 15% silty fines, brown,
1050 37 damp.
) I @ 10 feet, rings disturbed, cobble in tip of sampler.

15 11 14.4 100.7 @ 15 feet, ALLUVIUM: SILTY SAND, approximately 10%
medium grained sand, 55% fine grained sand, 35% silty
fines, brown, moist.

20 22 8.8 99.3 @ 20 feet, POORLY GRADED SAND, approximately 5% coarse
grained sand, 30% medium grained sand, 60% fine grained
sand, 5% silty fines, gray, moist.

25 30 6.2 105.1 @ 25 feet, WELL GRADED SAND, approximately 25% coarse
grained sand, 30% medium grained sand, 40% fine grained,
5% silty fines, gray, damp.

30 61 5.5 109.9 @ 30 feet, contains approximately 5% gravel to 1/2".

35 64 6.9 104.4

40 32 11.9 115.6 @ 40 feet, SILTY SAND, approximately 10% coarse grained
sand, 35% medium grained sand, 40% fine grained sand,

\ 15% silty fines, gray, moist.
END OF BORING @ 41.5'
45 Fill to 15'
No groundwater
No bedrock
PROJECT: California St & Redlands Blvd Widening PROJECT NO.: 63878.1
CLIENT: CASC Engineering & Consulting ELEVATION: --

LOR GEOTECHNICAL GROUP, INC.

DATE DRILLED: February 3, 2023

EQUIPMENT: CME-75

HOLE DIA.: 8" ENCLOSURE: B-3
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APPENDIX C

Laboratory Testing Program and Test Results



APPENDIX C
LABORATORY TESTING

General

Selected soil samples obtained from the borings were tested in our geotechnical laboratory
to evaluate their physical and engineering properties. The laboratory testing program
performed in conjunction with our investigation included in-place moisture content and dry
density, laboratory compaction characteristic, direct shear, sieve analysis, sand equivalent,
R-value, and corrosion. Descriptions of the laboratory tests are presented in the following
paragraphs:

Moisture-Density Tests

The moisture content and dry density information provides an indirect measure of soil
consistency for each stratum, and can also provide a correlation between soils on this site.
The dry unit weight and field moisture content were determined in accordance with ASTM
D 2937 and 2216, respectively, for selected undisturbed samples, and the results are
shown on the boring logs, Enclosures B-1 through B-3, within Appendix B, for convenient
correlation with the soil profile.

Laboratory Compaction

A selected soil sample was tested in the laboratory to determine compaction characteristics
using the ASTM D 1557 compaction test method. The results are presented in the
following table:

LABORATORY COMPACTION
Sambple Maximum Optimum
Boring De fh Soil Description Dry Moisture
Number P (U.S.C.S) Density Content
(feet)
(pcf) (percent)
B-1 0-3 (SM) Silty Sand with Gravel 133.0 8.0

Direct Shear Tests

Shear tests are performed with a direct shear machine ata constant rate-of-strain (usually
0.04 inches/minute). The machine is designed to test a sample partially extruded from a
sample ring in single shear. Samples are tested at varying normal loads in order to

C

LOR GEOTECHNICAL GROUP, INC.



CASC Engineering & Consulting Project No. 63878.1
February 27, 2023
DRAFT

evaluate the shear strength parameters, angle of internal friction and cohesion in
accordance with ASTM D 3080. Samples are tested in a relatively undisturbed state and
soaked, to represent the worst case conditions expected in the field. The results of the
direct shear tests are presented in the following table:

DIRECT SHEAR TESTS
. Sample Angle of
Boring Depth Material Description Appart_ent Internal
Number Cohesion .
(ft) (U.s.C.S) (psf) Friction
P (degrees)
B-1 7 (SM) Silty Sand with Gravel 80 30
B-1 30 (SW) Well Graded Sand 300 43
B-2 15 (CL) Lean Clay with Sand 150 32
B-2 25 (SP) Poorly Graded Sand 100 39

Sieve Analysis

A quantitative determination of the grain size distribution was performed for selected
samples in accordance with the ASTM D 422 laboratory test procedure. The determination
is performed by passing the soil through a series of sieves, and recording the weights of
retained particles on each screen. The results of the grain size distribution analyses are
presented graphically on Enclosure C-1.

Sand Equivalent

The sand equivalent of selected soils were evaluated using the California Sand Equivalent
Test Method, Caltrans Number 217. The results of the sand equivalent tests are presented
with the grain size distribution analyses on Enclosure C-1.

R-Value Test
Soil samples were obtained at probable pavement subgrade level and sieve analysis and
sand equivalent tests were conducted. A selected soil sample was tested to determine its

R-value using the California R-Value Test Method, Caltrans Number 301. The results of
the sieve analysis, sand equivalent, and R-value tests are presented on Enclosure C-1.

LOR GEOTECHNICAL GROUP, INC.



CASC Engineering & Consulting Project No. 63878.1
February 27, 2023

DRAFT

Corrosion

Corrosion testing was conducted by our subconsultant, Project X Corrosion Engineering.
Test results are enclosed.

LOR GEOTECHNICAL GROUP, INC.



( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 2 13412383 4 6 g10 4416 59 30 40 50 70100440200
100 | ;ﬁlglmlyllul R
9 | \ Kq |
2 euxy
p7o :
E 70 : : :
R : : :
¢ RN |
E 65 : - -
N | a |
T 60 CIRRE Y ;
| 55
N : :
E 50 - :
R 2 (e ]|
45 : :
B 1y §
Y 40 n\ \
w : :
E 35 :
. x ||
G 30 :
H :
T 25 :
X
20 :
15
10
5
0 : : : : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. S AND - SILT OR CLAY
coarse | fine coarse| medium | fine
Specimen Identification Soil Classification SE | RV | PL Pl Cc Cu
® B-1 @ 0-3' (SM) Silty Sand with Gravel 15 | 39
X| B-3 @ 0-3' (SM) Silty Sand with Gravel 19 -
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® B-1 @ 0-3' 50.00 0.27 19.8 48.2 32.0
X| B-3 @ 0-3' 37.50 0.93 0.134 24.0 53.8 22.3
PROJECT: California St & Redlands Blvd Widening PROJECT NO.: 63878.1
CLIENT: CASC Engineering & Consulting DATE: February 2023

GRADATION CURVES

kLOR GEOTECHNICAL GROUP, INC.
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v Project X REPORT S230209B
Corrosion Engineering Page 1
A Corrosion Control — Soil, Water, Metallurgy Testing Lab

Results Only Soil Testing
for
Redlands Blvd/California St

February 10, 2023

Prepared for:

Andrew Tardie
LOR Geotechnical
6121 Quail Valley Ct
Riverside, CA
atardie@lorgeo.com

Project X Job#: S230209B
Client Job or PO#: 63878.1

Respectfully Submitted,

Eduardo Hernandez, M.Sc., P.E.

Sr. Corrosion Consultant

NACE Corrosion Technologist #16592
Professional Engineer

California No. M37102
ehernandez@projectxcorrosion.com

.
| 29990 Technology Dr, Suite 13, Murrieta, CA 92563 Tel: 213-928-7213 Fax: 951-226-1720 |
WWW.projectxcorrosion.com
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W 4 Project X REPORT $230209B

Corrosion Engineering Page 2
A Corrosion Control — Soil, Water, Metallurgy Testing Lab

Soil Analysis Lab Results

Client: LOR Geotechnical
Job Name: Redlands Blvd/California St
Client Job Number: 63878.1
Project X Job Number: S230209B
February 10, 2023

Method ASTM ASTM ASTM ASTM G51| ASTM [SM4500-D| ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM
D4327 D4327 G187 G200 D4327 D6919 D6919 D6919 D6919 D6919 D6919 D4327 D4327
Bore# / Description Depth Sulfates Chlorides Resistivity pH Redox | Sulfide | Nitrate | Ammonium | Lithium | Sodium | Potassium | Magnesium | Calcium | Fluoride | Phosphate
S0~ cr As Rec'd | Minimum s” NO; NH," Li* Na’ K* Mg ca”* F PO,*
(ft) (mg/kg) (Wt%) (mg/kg) | (wt%) | (Ohm-cm) | (Ohm-cm) (mV) (mg/kg) | (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
R6-B-1- (SW) 15.0 256 |00026 | 280 |0.0028| 428,800 | 26,130 | 8.4 167 0.4 6.3 75 ND 332 56 217 1225 2.0 2.8
Well Graded Sand
R ) 30.0 11.9 | 0.0012 16.0 |0.0016 | 214,400 | 38,860 8.5 123 0.3 0.0 9.1 ND 19.2 5.0 20.4 108.4 3.2 6.1
Well Graded Sand

Cations and Anions, except Sulfide and Bicarbonate, tested with lon Chromatography
mg/kg = milligrams per kilogram (parts per million) of dry soil weight
ND =0 = Not Detected | NT = Not Tested | Unk = Unknown
Chemical Analysis performed on 1:3 Soil-To-Water extract
PPM = mg/kg (soil) = mg/L (Liquid)

29990 Technology Dr., Suite 13, Murrieta, CA 92563 Tel: 213-928-7213 Fax: 951-226-1720
WWW.projectxcorrosion.com




2 Lab Request Sheet Chain of Custody
v PrOJ e Ct X Phone: (213)928-7213 - Fax (951) 226-1720 - www.projecixcorrosion.com
A\ Corosion Engineering Ship Samples To: 29990 Technology Dr, Suite 13, Murrieta, CA 92563

Cowrmion Controd = Sl Water. ard Metallurgy La

S230209 K loR GRR18. ] Pedlavdg 2 Bl

IMPORTANT: Please complete Project and Sample Identification Data as you would like it to appear in report & include this form with samples.

Project X Job Number

company Name:| LOR Geotechnical Group, Inc. Contact Name:l Andrew Tardie Phone No: (951-653-1760
Mailing Address:| 6121 Quail Va”ey Contact Email: atardie@lorgeo.com
Accounting Contact:| John Leuer Invoice Email: atardie@lorgeo.com
Client Project No:| 6387 8.1 rroject Name:| Redlands Blvd/California St
3.5 Day 3 Day 24 Hour
PO #:| o ,;m‘mm’d Guarantee RUSH METHOD ANALYSIS REQUESTED (Please circle)
- S0% mark-up _1100% mark-up
(Business Days) Turn Around Time: . E. L o EE
Z| 5% 3 L
For Corrosion Control Recommendations (350g soil sample): gn et 2 &
NEED (1) Groundwater depth and gl s g 7 2
(2) Soil Sample Locations Map =3 =
Default |2 0|7 |5 = =5 3 = i = =
Method |25[2<|2 % a= ra % = %3
FOR THERMAL RESISTIVITY PROVIDE (1,500g soil sample): — e el
(1) Optimal Moisture % : - ull Corrosion Series 3 Reports el £ g,
» i 9 ol RO = g
(2) Dry Density{PCF} L 2 elz |z 22I8| .|2
' i 2 3 Elz gz |E|z|2|2|3[2|8|=|%
(3) Desired (.jompactlon g g ,_ zl22|2 . |E|E|5|8|%|2(2]| ¢ £
Date & Received By: ki o3| |= 5 |2 E|2 AEEEE N EHEEE EEE
SAMPLE ID - BORE # - Description veer | oo 1E(2IZIEI2IZIEIZ|IRIEIZ8|2]2 HEE EHEIEE B EHEE
I R-6 - B-1 - (SW) Well Graded Sand 15 02/03/23
2 R-27 - B-2 - (SW) Well Graded Sand 30 02/03/23




APPENDIX D

Seismic Design Spectra



Project:

Project Number:

Client:

Site Lat/Long:

Controlling Seismic Source:

REFERENCE
Site Class
Site Class D - Table 11.4-1
Site Class D - 21.3(ii)
0-2*(SD1/SDS)
SDl/SDS
Fundamental Period (12.8.2)
Seismic Design Maps or Fig 22-14

Equation 11.4-4 - 2/3*S,,,

Equation 11.4-2 - F,*S, "

T Fyas determined by Section 21.3

Cr - At Perods <=0.2, Cr=Cgg

Cr - At Periods >=1.0, Cr=Cg,

* Code based design value. See accompanying data for Site Specific Design values.

Cailfornia St & Redlands Blvd
63878.1

CASC Engineering & Consulting
34.0623/-117.2264

San Jacinto

NOTATION VALUE

C, D, D default, or E D measured
F, 1.0
F, 2.5
To 0.198
TS 0.990
T Period
T 8
So1 1.3267

Sm1 1.9900
Crs 0.916
Cr1 0.891

LO R GEOTECHNICAL GROUP, INC.

SITE-SPECIFIC GROUND MOTION ANALYSIS

(ASCE 7-16)

REFERENCE

Fv (Table 11.4-2)[Used for General Spectrum]

Design Maps
Design Maps
Equation 11.4-1 - Fy*S
Equation 11.4-3 - 2/3*S,,¢
Design Maps
Table 11.8-1
Equation 11.8-1 - Fpga*PGA
Section 21.5.3
Design Maps
Design Maps

RISK COEFFICIENT

NOTATION
Fy
Ss
St
SMS
SDS
PGA
FPGA
PGAy
80% of PGAy
CRS

CRl

VALUE

1.7

2.011
0.796

2.011*
1.341*
1.1

1.027*

0.822

REFERENCE

0.2*(Sp1/Sps)
SDl/SDS
Equation 11.4-4 - 2/3*S,,,

Equation 11.4-2 - F\*S;

Cr - At Periods between 0.2 and 1.0
use trendline formula to complete

Mapped values from https://hazards.atcouncil.org/

NOTATION

To

Ts

SMl

Period
0.200
0.300
0.400
0.500
0.600
0.680
1.000

VALUE

0.135*

0.673*

0.9021*

1.3532*

Cr
0.916
0.913
0.910
0.907
0.904
0.901
0.891


https://hazards.atcouncil.org/
https://hazards.atcouncil.org/

PROBABILISTIC SPECTRA"
2% in 50 year Exceedence

Max Directional - Project No: 63878.1
Period | UGHM | RTGM 12l | Probabilistic
Scale Factor MCE
0.010 1.048 1.022 1.19 1.216
0.100 1.730 1.714 1.19 2.040
0.200 2.253 2.236 1.20 2.683
0.300 2.571 2.504 1.22 3.055
0.500 2.639 2.473 1.23 3.042
0.750 2.282 2.074 1.24 2.572
1.000 1.987 1.788 1.24 2.217 ! Data Sources:
2.000 1.226 1.084 1.24 1.344 https://earthquake.usgs.gov/hazards/interactive/
3.000 0.876 0.768 1.25 0.960 https://earthquake.usgs.gov/designmaps/rtgm/
4.000 0.655 0.571 1.25 0.714
5.000 0.502 0.439 1.26 0.553 % Shahi-Baker RotD100/RotD50 Factors (2014)
Probabilistic PGA: 1.048
Is Probabilistic Sa(yay<1.2F,? NO
3.50 t
I:LROBABILISTIC MCE; —o—UGHM
NEEE = SPECTRAL RESPONSE ACCELERATIONS R
= Probabilistic MICER
250 +—
T 2.00 -
c
o2
®
: N\
g 150
Q
<
1.00
0.50
0.00
0.000 1.000 3.000 4.000 5.000
Period (seconds)

LO R GEOTECHNICAL GROUP, INC.



https://earthquake.usgs.gov/hazards/interactive/
https://earthquake.usgs.gov/hazards/interactive/
https://earthquake.usgs.gov/hazards/interactive/
https://earthquake.usgs.gov/designmaps/rtgm/
https://earthquake.usgs.gov/designmaps/rtgm/
https://earthquake.usgs.gov/designmaps/rtgm/
https://earthquake.usgs.gov/hazards/interactive/
https://earthquake.usgs.gov/designmaps/rtgm/

DETERMINISTIC

SPECTRUM

Largest Amplitudes of Ground Motions Considering All Sources Calculated using Weighted Mean of Attenuation Equations1

Controlling Source:

San Jacinto

Is Probabilistic Sa(yay<1.2Fa? NO
Deterministic PSa . . Section 21.2.2 Project No: 63878.1
Max Directional Scale
Period Median + 1.0 for 5% 2 Deterministic MCE Scaling Factor
. Factor .
Damping Applied
0.010 0.884 1.19 1.053 1.053
0.020 0.890 1.19 1.060 1.060
0.030 0.902 1.19 1.074 1.074
0.050 0.948 1.19 1.128 1.128
0.075 1.118 1.19 1.331 1.331 Is Determinstic Sa(yay<1.5*Fa? NO
0.100 1.315 1.19 1.565 1.565 Section 21.2.2 Scaling Factor: N/A
0.150 1.596 1.20 1.916 1.916 Deterministic PGA:  0.884
0.200 1.789 1.20 2.147 2.147 Is Deterministic PGA >=Fpga*0.5? YES
0.250 1.948 1.21 2.357 2.357
0.300 2.042 1.22 2.491 2.491
0.400 2.105 1.23 2.589 2.589
0.500 2.064 1.23 2.539 2.539
0.750 1.724 1.24 2.137 2.137
1.000 1.472 1.24 1.825 1.825 ! NGAWest 2 GMPE worksheet and
: ’ ’ : ' Uniform California Earthquake Rupture
1.500 1.061 124 1315 1315 Forecast, Version 3 (UCERF3) - Time
2.000 0.807 1.24 1.001 1.001 Dependent Model
3.000 0.550 1.25 0.688 0.688
4.000 0.376 1.25 0.470 0.470 2 Shahi-Baker RotD100/RotD50 Factors
5.000 0.274 1.26 0.346 0.346 (2014)
3.00
DETERMINISTIC MCE;
SPECTRAL RESPONSE ACCELERATIONS —a— Deterministic
MCER
2.50 /‘\
2.00
c
c
K=l
® 1.50
K
[
I+
<
1.00
0.50 \\
0.00
0.000 1.000 2.000 3.000 4.000 5.000

Period (seconds)

LO R GEOTECHNICAL GROUP, INC.




SITE SPECIFIC SPECTRA

Period Probabilistic [ Deterministic Site-Specific Design Response
MCE MCE MCE Spectrum (Sa)
0.010 1.216 1.053 1.053 0.702
0.100 2.040 1.565 1.565 1.043
0.200 2.683 2.147 2.147 1.431
0.300 3.055 2.491 2.491 1.661
0.500 3.042 2.539 2.539 1.693
0.750 2.572 2.137 2.137 1.425
1.000 2.217 1.825 1.825 1.216
2.000 1.344 1.001 1.001 0.667
3.000 0.960 0.688 0.688 0.458
4.000 0.714 0.470 0.470 0.313
5.000 0.553 0.346 0.346 0.230

ASCE 7 SECTION 21.3

80% General

ASCE 7-16: Section 21.4

Site Specific
Calculated Design
Value Value
SDS: 1.523 1.523
SD1: 1.375 1.375
SMS: 2.285 2.285
SM1: 2.063 2.063
Site Specific PGAm: 0.884 0.884
Site Class: D measured
Seismic Design Category - Short* E
Seismic Design Category - 1s* E

* Risk Categories |, II, or llI

LO R GEOTECHNICAL GROUP, INC.

Period General Spectrum
Response Spectrum

0.005 0.557 0.445
0.010 0.577 0.462
0.020 0.618 0.494
0.030 0.658 0.527
0.050 0.739 0.592
0.060 0.780 0.624
0.075 0.841 0.673
0.090 0.902 0.722
0.100 0.943 0.754
0.110 0.983 0.787
0.120 1.024 0.819
0.136 1.089 0.871
0.150 1.146 0.917
0.160 1.187 0.949
0.170 1.227 0.982
0.180 1.268 1.014
0.200 1.341 1.073
0.250 1.341 1.073
0.300 1.341 1.073
0.400 1.341 1.073
0.500 1.341 1.073
0.600 1.341 1.073
0.640 1.341 1.073
0.750 1.341 1.073
0.850 1.341 1.073
0.900 1.341 1.073
0.950 1.341 1.073
0.980 1.341 1.073
1.500 0.884 0.708
2.000 0.663 0.531
3.000 0.442 0.354
4.000 0.332 0.265
5.000 0.265 0.212

Project No: 63878.1




3.50

—{l— Probabilistic MCE
SPECTRAL RESPONSE ACCELERATIONS o
=== Deterministic MCE
= A== Sjte-Specific MCE
=== Design Response Spectrum
3.00
=)= ASCE 7 Section 21.3 General Spectrum
—@— 80% General Response Spectrum
2.50 +— —
2.00
C
[=4
.2
T
3
[
3
<
1.50

0.50

0.00
0.000 1.000 2.000 3.000 4.000 5.000

Period (seconds)

Project No: 63878.1

LO R GEOTECHNICAL GROUP, INC.
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