






























































































http://www.water.ca.gov/waterdatalibrary/
https://maps.conservation.ca.gov/cgs/fam
https://maps.conservation.ca.gov/cgs/informationwarehouse/
https://earthquake.usgs.gov/cfusion/qfault/index.cfm
https://earthquake.usgs.gov/hazards/interactive/
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APPENDIX A
FIELD EXPLORATION METHODS AND EXPLORATION LOGS

Soil Boring Methods

Relatively “Undisturbed” Soil Samples

Relatively “undisturbed” soil samples were collected using a modified California-drive
sampler (2.4-inch inside diameter, 3-inch outside diameter) lined with sample rings.
Drive sampling was conducted in general accordance with ASTM D-3550. The steel
sampler was driven into the bottom of the borehole with successive drops of a 140-pound
weight falling 30-inches. Blow counts (N) required for sampler penetration are shown on
the boring logs in the column “Blows/Foot.” The soil was retained in brass rings (2.4
inches in diameter, 1.0 inch in height) and sealed in waterproof plastic containers for
shipment to the CTE, South, Inc. geotechnical laboratory.

Disturbed Soil Sampling

Bulk soil samples were collected for laboratory analysis using two methods. Standard
Penetration Tests (SPT) were performed according to ASTM D-1586 at selected depths
in the borings using a standard (1.4-inches inside diameter, 2-inches outside diameter)
split-barrel sampler. The steel sampler was driven into the bottom of the borehole with
successive drops of a 140-pound weight falling 30-inches. Blow counts (N) required for
sampler penetration are shown on the boring logs in the column “Blows/Foot.” Samples
collected in this manner were placed in sealed plastic bags. Bulk soil samples of the drill
cuttings were also collected in large plastic bags. The disturbed soil samples were
returned to the CTE, South, Inc. geotechnical laboratory for analysis.
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DEFINITION OF TERMS

PRIMARY DIVISIONS

SYMBOLS

SECONDARY DIVISIONS

CLEAR SQUARE SIEVE OPENING

B AT e WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES
GRAVELS CLEAN LITTLE OR NO FINES
GRAVELS
- MORE THAN <29 MINES POORLY GRADED GRAVELS OR GRAVEL SAND MIXTURES,
9q < HALF OF ’ LITTLE OF NO FINES
Jy T COARSE
S8F ERACTION IS SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES,
ouh LARGER THAN GRAVELS NON-PLASTIC FINES
EQUR NO. 4 SIEVE WITH FINES CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES,
=233 ' PLASTIC FINES
<z3u
<
2302 SANDS CLEAN WELL GRADED SANDS, GRFm/g_LY SANDS, LITTLE OR NO
<Y MORETHAN | < 5%t FINES POORLY GRADED SANDS, GRAVELLY SANDS, LITTLE OR
oz COARSE SP NO FINES
§ |_ L |
9%« FRACTION IS SM SILTY SANDS, SAND-SILT MIXTURES, NON-PLASTIC FINES
= SMALLER THAN SANDS s
NO. 4 SIEVE WITH FINES SC / CLAYEY SANDS, SAND-CLAY MIXTURES, PLASTIC FINES
ML INORGANIC SILTS, VERY FINE SANDS, ROCK FLOUR, SILTY
A SILTS AND CLAYS IVIL OR CLAYEY FINE SANDS, SLIGHTLY PLASTIC CLAYEY SILTS
240645 LIOUID LIMIT 15 CL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
Fyuzy LESS THAN 50 GRAVELLY, SANDY, SILTS OR LEAN CLAYS
of3d oL ORGANIC SILTS AND ORGANIC CLAYS OF LOW PLASTICITY
Z2ZzLo L
g£2S MH INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE
shzg SILTS AND CLAYS vir SANDY OR SILTY SOILS, ELASTIC SILTS
L
i LIOUID LIMIT I8 st INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
o= é § GREATER THAN 50 Ll
= ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
ORGANIC SILTY CLAYS
HIGHLY ORGANIC SOILS PEAT AND OTHER HIGHLY ORGANIC SOILS
GRAIN SIZES
GRAVEL SAND
BOULDERS COBBLES SILTS AND CLAYS
COARSE [  FINE COARSE [ MEDIUM|  FINE
12" 3" 3/4" 4 10 40 200

U.S. STANDARD SIEVE SIZE

COR - Corrosivity

MAX- Maximum Dry Density
GS- Grain Size Distribution
SE- Sand Equivalent

El- Expansion Index

CHM- Sulfate and Chloride
Content , pH, Resistivity

SD- Sample Disturbed

ADDITIONAL TESTS
(OTHER THAN TEST PIT AND BORING LOG COLUMN HEADINGS)

PM- Permeability

SG- Specific Gravity
HA- Hydrometer Analysis
AL- Atterberg Limits

RV- R-Value
CN- Consolidation

CP- Collapse Potential
HC- Hydrocollapse

REM- Remolded

PP- Pocket Penetrometer
WA- Wash Analysis

DS- Direct Shear

UC- Unconfined Compression
MD- Moisture/Density

M- Moisture

SC- Swell Compression

Ol- Organic Impurities

FIGURE] BLL
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CT@TH Construction Testing & Engineering, South, Inc.
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PROJECT: DRILLER: SHEET: of
CTE JOB NO: DRILL METHOD: DRILLING DATE:
LOGGED BY: SAMPLE METHOD: ELEVATION:
fe —

= 2 = > S =g

BE 5| 2 (2|28 BORING LEGEND Laboratory Tess
= s| 2 A = S =

Sl 2| 2 |22 |8

o |m|a m =) = D 0]

DESCRIPTION

-0
| - Block or Chunk Sample
] - Bulk Sample

| 5]

™ ] I - Standard Penetration Test

Modified Split-Barrel Drive Sampler (Cal Sampler)

J—
L T
|
A

_] 5_

] (= Groundwater Table

™ ] \—— Soil Type or Classification Change

_20_

| ? ? ? ? ? ? ? —
| ] \— Formation Change [(Approximate boundaries queried (?)]
- "SM" Quotes are placed around classifications where the soils

) 5- exist in situ as bedrock

FIGURE: | BL2
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 2
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~

[ o < .

el 2| 2 S| a |8 BORING: B-1 Laboratory Tests

= © < = n 13

= sl @ a 2 O =

HEHHE N EI RN

O [o|a] o &) = D o

DESCRIPTION
-0 ML Quaternary Younger Alluvium (Qya)
| Sandy SILT, moist, dark brown.
_5_ 4
| 8 Sandy SILT, stiff, moist, dark brown.
10 | 112.7 | 134 MD
~107 4
| -|- 5 Sandy SILT, stiff, very moist, dark olive brown.
1] 7 18.6 M
157 7 CL-ML
| 13 / Sandy Silty CLAY, very stiff, very moist, brown.
18 | 108.8 | 185 / DS, MD
—207 2 /
] -|- 2 / Silty CLAY with Sand, medium stiff, very moist, dark
1] 4 31.6 / olive brown. M

— 257 /
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CT@TH Construction Testing & Engineering, South, Inc.
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 2 of 2
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~

ol 8| 8 || 2

= o =) [=2] .

EBlR 2| 12|23 BORING: B-1 Cont'd. Laboratory Tests

= © c = n 13

c B [« a 7 —
O |a|la] m a = D o
DESCRIPTION
T2 T 2 CLML _ _ - _
| 3 / Silty CLAY with Sand, medium stiff, very moist, dark
5 33.2 olive brown. M

Total Depth 26.5 feet bgs.
Groundwater not encountered.

| B-lb
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
HAEREN N E:
= o o (=) .
glalel 8| 2 (S| 3|3 BORING: B-2 Laboratory Tests
= © c = n 13
= . D 8 é O =
S22 2 |28] 2 |8
O |o|la| o a = D o
DESCRIPTION
-0 ML Quaternary Younger Alluvium (Qya)
B Sandy SILT, moist, dark brown. RV
-5 4
| 4 Samdy SILT, stiff, moist, dark brown. WA (60% fines)
1] 5 10.1 M
- ] Total Depth 6.5 feet bgs.
| Groundwater not encountered.
—107
—157
—20
- 257
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CT@TH Construction Testing & Engineering, South, Inc.
N=—"

PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
2 " 5 5

| g| =2 = < £ o

glI8le| 2 | £ (S| & |3 BORING: B-3 Laboratory Tests

Sl ¢ g | S| v |

HEHEEEY AR

QO |[o|a| = a = ) G}

DESCRIPTION
-0 CL / Quaternary Younger Alluvium (Qya)
B / Sandy Lean CLAY, moist, dark olive brown. MAX, El
R / AL (LL=28, PI=9)
% GS (64% fines)
-5 1 /
] 2 / Sandy Lean CLAY, medium stiff, moist dark olive brown.
1] 3 14.4 / M
167 3 SC-SM
] 11 / Silty Clayey SAND, medium dense, moist, gray brown.
15 | 1088 | 9.3 / MD
157 2 ML
| 5 Sandy SILT, very moist, dark olive brown. WA (50% fines)
1] 6 18.8 M
207 4 CL
| ] 6 / Lean CLAY with Sand, stiff, very moist, dark grayish
10 96.7 | 26.9 brown. MD

- Total Depth 21.5 feet bgs.
| Groundwater not encountered.
- 257
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CT@TH Construction Testing & Engineering, South, Inc,
="

PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
2l.| s | & 2

2518 e | 2 |8 & |2 0) G: Lab T

S 2] 3 i < 2 3 B R | N ) B-4 aboratory Tests

~ = = ] é ) L

QO |o|la|l o a = D O

DESCRIPTION
-0 CL / Quaternary Younger Alluvium (Qya)
K % Sandy Lean CLAY, moist, dark brown. CHM
5] 8 SC-SM Siity Clayey SAND, fine, medium dense, moist, dark brown.
1
] 11 | 1212 [ 121 / MD
16 4 ML
| 4 SILT with Sand, stiff, very moist, olive.
1] 6 26.5 M
d 10 CL ALean CLAY, very moist, gray
| 8 SM Silty SAND, medium dense, moist, grayish brown.
10 | 981 119 MD
207 4 grades to
| 6 SP-SM Poorly-graded SAND with Silt, medium dense, moist,
1] u 14.1 gray. M

[~ ] Total Depth 21.5 feet bgs.
| Groundwater not encountered.
- 257
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CT@TH Construction Testing & Engineering, South, Inc.
N=—"

PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 2
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 1b/30" Autohammer ELEVATION: ~
2 " 5 5
~ | g| =2 = < £ o
g 3|2 3 ‘g \Z/ f 2 BORING: B-5 Laboratory Tests
slz[g| E ] 22| 9 |8
o [a|la] @ a = > o
DESCRIPTION
-0 CL-ML / Quaternary Younger Alluvium (Qya)
B / Sandy Silty CLAY, moist, dark brown. GS (69% fines)
N % AL (LL=25, PI=6)
-5 4 /
] 7 / Sandy Silty CLAY, stiff, moist, olive brown, slightly
1] 9 10.9 / porous. M
—10 3 /
| ] -|- 3 / Sandy Silty CLAY, medium stiff, moist, olive brown. WA (51% fines)
1] 4 11.7 / M
—157 3 CcL /
] 4 / Sandy Lean CLAY, stiff, very moist, gray, lens of fine sand. WA (63% fines)
1] s 23.8 / M
—20H 3 /
| ] -|- 3 / Sandy Lean CLAY, medium stiff, very moist, gray. AL (LL=47, PI1=17)
1] 4 32.0 / M
- 257 /

| B-5
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CT@TH Construction Testing & Engineering, South, Inc.
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 2 of 2
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
2 " 5 5
| g| =2 = < £ o
SRR IR E BORING: B-5 Cont'd. Laboratory Tests
O |a|la| = a = ) G}
DESCRIPTION
EEEIIEE cL Sandy Lean CLAY
3
] 9 16.7] SC Clayey SAND, medium dense, moist, dark grayish M
| / brown.
- ] CL /
| 30 8 /
| -|- 8 / Lean CLAY with Sand, stiff, very moist, gray, lenses of silt. WA (79% fines)
1] s 303 / M
35 4 /
| ] -|- 4 / Lean CLAY with Sand, stiff, very moist, gray, lenses of
1] 8 30.7 / fine sand. M
401 6 /
| ] -|- 6 / Lean CLAY with Sand, stiff, very moist, dark gray.
1] 10 28.1 M
™ Total Depth 41.5 feet bgs.
| Groundwater not encountered.
45
561

| B-5b
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CT@TH Construction Testing & Engineering, South, Inc.
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 1b/30" Autohammer ELEVATION: ~
2l.| s | & g
= % < S > g § =2 .
glI8le| 2 | £ (S| & |3 BORING: B-6 Laboratory Tests
= | 2 E E 3 2
3 |Z|2| 3 > ‘3 %) g
<) =1 — | g —
O |o|la| o &) = D o
DESCRIPTION
-0 CL-ML / Quaternary Younger Alluvium (Qya)
B % Sandy Silty CLAY, moist, dark brown GS (62% fines)
/ El
5 4 ML
| 10 Sandy SILT, very stiff, moist, dark olive brown.
16 | 99.3 | 156 MD
167 3 cL
| 3 / Lean CLAY with Sand, stiff, very moist, dark olive brown.
G 30.4 / M
—157 4 /
| 19 SP-SM Poorly-graded SAND with Silt, very dense, damp, gray.
38 | 1123 | 3.8 MD
—20H 6
| -|- 10 Poorly-graded SAND, medium dense, damp, gray.
1] 13 1.9 M
- Total Depth 21.5 feet bgs.
| Groundwater not encountered.
- 257
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
3 g | 8 3

2518 e | 2 |8 & |2 0) G: Lab T

S 2] 3 i < 2 3 B Rl N ) B-7 aboratory Tests

~ = = ] é ) L

QO |o|la|l o [a) = D O

DESCRIPTION
-0 SM Quaternary Younger Alluvium (Qya)
[ Silty SAND, fine, moist, dark brown.
_5_ 3
| -|- 6 Silty SAND, fine, medium dense, moist, dark olive brown.
] 7 11.4 M
16 5 ML
| 8 Sandy SILT, stiff, very moist, olive brown, clay lenses.
10 | 86.2 [216 DS, MD
157 8 SP-SM
| 10 Poorly-graded SAND with Silt, medium dense, damp,
1] 12 2.7 grayish brown. M
20 19
| 38 Poorly-graded SAND with Silt, very dense, damp, gray.
50 | 1118 | 41 MD

[~ ] Total Depth 21.5 feet bgs.
| Groundwater not encountered.
- 25
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 4/30/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
= o I [=2) .
glI8le| 2 | £ (S| & |3 BORING: B-8 Laboratory Tests
= © c = n 13
= S 3 8 é O =
S22 2 |28] 2 |8
O |o|la| o a = D o
DESCRIPTION
-0 SM Quaternary Younger Alluvium (Qya)
" ] Silty SAND, fine, moist, dark brown.
- ] ML
_5_ 4
| -|- 5 Sandy SILT, stiff, moist, dark brown. WA (69% fines)
7 17.4 M

Total Depth 6.5 feet bgs.
Groundwater not encountered.

| B-8
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CT@TH Construction Testing & Engineering, South, Inc.
N=—"

PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 5/3/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
ol 8| 8 || 2
= o o (=) .
glI8le| 2 | £ (S| & |3 BORING: B-9 Laboratory Tests
= © c = n 2
c B [« a 7 —
O |o|la| o a = D o
DESCRIPTION
-0 SM Quaternary Younger Alluvium (Qya)
" ] Silty SAND, damp, brown, scattered gravel and cobbles.
5] 10 SP-SM T _
| 6 Poorly-graded SAND with Silt, medium dense, damp,
1] 5 brown.

Total Depth 6.5 feet bgs.
Groundwater not encountered.
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Total Depth 51.5 feet bgs.
Groundwater not encountered.

PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 3 of 3
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 5/3/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
HAEREN N E:

= o =) [=2] .

EBlR 2| 12|23 BORING: B-11 Cont'd. Laboratory Tests

= © c = n 2

o ) < =] 4 =
O |a|la] m a = D o
DESCRIPTION
56 T 5 SC-SM Silty Clayey SAND, medium dense, very moist, grayish brown.
| 12 SP SAND, moist, light gray
13 22.7|SC-SM Silty Clayey SAND, medium dense, very moist, grayish brown. M

B-11c
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 5/3/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~

= 5 = <

g |3 2 E g % Uu? é’ BORING: B-12 Laboratory Tests

sl«l8l 2| 8 [2] 9o |5

s |32 8 > |3 | 4 s

O |o|la| o a = D o

DESCRIPTION
-0 SM Quaternary Younger Alluvium (Qya)
" ] Silty SAND, moist, olive brown
| SC /
B 11 ? CHM
| 17 / Clayey SAND, dense, moist, dark olive brown.
21 | 100.0 | 155 % MD
167 4 ML
| 4 SILT with Sand, stiff, very moist, olive brown. WA (77% fines)
1] 5 305 M
157 11 SC-SM
| 15 Silty Clayey SAND, dense, moist, olive brown.
20 | 112.6 | 14.9 / MD
201 3 ?
1 _
1| n 6.3 [ SP-SM Poorly-graded SAND with Silt, medium dense, moist, M

| grayish brown.
- 257 o
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 2 of 2
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 5/3/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~

ol 8| 8 || 2

= o =) [=2] .

R = I - - I BORING: B-12 Cont'd. Laboratory Tests

= © < = n 13

c m [« a 7 —
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DESCRIPTION
C25TITT 5 cL _ _ _
| 7 / Sandy Lean CLAY, stiff, very moist, grayish brown.
8 259 M

Total Depth 26.5 feet bgs.
Groundwater not encountered.

| B-12b
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 5/3/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
2 " 5 5
g- <3 £ = < g >
g |3|2 E g % Uu? 3 BORING: B-13 Laboratory Tests
0O |ala|l = =) = > G}
DESCRIPTION
-0 SM Quaternary Younger Alluvium (Qya)
" ] Silty SAND, damp, dark brown, trace gravel and cobbles.
- ] CL-ML /
5] 4 Silty CLAY with Sand, stiff, very moist, olive brown.
] 7 / WA (75% fines)
1] 8 17.3 / M
167 6 SM
| 16 Silty SAND, dense, moist, dark brown.
18 | 1155 | 54 MD
157 4 CL-ML
| 5 / Silty CLAY with Sand, stiff, very moist, dark olive brown.
] 7 32.6 / M
207 6 cL / Lean CLAY, stiff, very moist, gray.
12

- ] 21 | 106.8 [ 19.8[ SC / Clayey SAND, fine, dense, very moist. MD
- 251 < /

| B-13
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 2 of 2
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 5/3/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~
ol 8| 8 || 2

= o =) [=2] .

R = I - - I BORING: B-13 Cont'd. Laboratory Tests

= © < = n 13

o ) < =] 4 =
O [o|]a| o &) = D o
DESCRIPTION
_25 - 2 CL - - - -
| 4 / Lean CLAY with Sand, stiff, very moist, grayish brown.
8 24.3 M

Total Depth 26.5 feet bgs.
Groundwater not encountered.

|  B-13b
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PROJECT: Industrial Buildings - Hardt & Brier Streets DRILLER: 2R Drilling CME 75 SHEET: 1 of 1
CTE JOB NO: 40-3959G DRILL METHOD: 8" Hollow Stem Auger DRILLING DATE: 5/3/2021
LOGGED BY: RE SAMPLE METHOD: 140 Ib/30" Autohammer ELEVATION: ~

g |3 & E 2 €15 |8 BORING: B-14 Laboratory Tests

= | < o S| 2 |2

S|l 2 22| |8

o [@|a| = a = > o

DESCRIPTION
-0 CL / Quaternary Younger Alluvium (Qya)
B / Lean CLAY with Sand, moist, dark olive brown. RV
| / GS (70% fines)
% AL (LL=27, PI=8)
B 9 SC-SM
| 14 / Silty Clayey SAND, medium dense, moist, dark brown.
15 | 107.2 | 11.1 % MD
167 2 CL-ML
| ] 3 / Sandy Silty CLAY, stiff, moist, dark grayish brown.
1] 6 16.4 / M
157 9 SC
| 23 Clayey SAND, fine, dense, moist, dary grayish brown.
24 | 113.7 | 144 / MD
207 4 ML SILT with Sand
| 7 SM Silty SAND, medium dense, moist, dark grayish brown.
1] s 5.6 M

- Total Depth 21.5 feet bgs.
| Groundwater not encountered.
- 257

| B-14




SUMMARY

OF
Cone PenetraTion TEST DATA

Project:

Industrial Building at Hardt & Brier
San Bernardino, CA
April 29, 2021

Prepared for:

Mr. Rob Ellerbusch
CTE (Construction Testing & Eng.)
14538 Meridian Parkway, Ste A
Riverside, CA 92518
Office (951) 571-4081 / Fax (951) 571-4188

Prepared by:

K
T
E

KEHOE TESTING & ENGINEERING

5415 Industrial Drive
Huntington Beach, CA 92649-1518
Office (714) 901-7270 / Fax (714) 901-7289
www.kehoetesting.com




TABLE OF CONTENTS

. INTRODUCTION

. SUMMARY OF FIELD WORK

. FIELD EQUIPMENT & PROCEDURES

. CONE PENETRATION TEST DATA & INTERPRETATION

APPENDIX

CPT Plots

CPT Classification/Soil Behavior Chart
Summary of Shear Wave Velocities
Pore Pressure Dissipation Graphs
CPT Data Files (sent via email)



SUMMARY

OF
ConEe PenETRATION TEST DATA

1. INTRODUCTION

This report presents the results of a Cone Penetration Test (CPT) program carried out for the
Industrial Buildings at Hardt & Brier project located in San Bernardino, California. The work was
performed by Kehoe Testing & Engineering (KTE) on April 29, 2021. The scope of work was
performed as directed by CTE (Construction Testing & Eng.) personnel.

2. SUMMARY OF FIELD WORK

The fieldwork consisted of performing CPT soundings at six locations to determine the soill
lithology. A summary is provided in TABLE 2.1.

DEPTH OF
LOCATION CPT (ft) COMMENTS/NOTES:
CPT-1 50
CPT-2 50
CPT-3 50
CPT-4 50
CPT-5 50
CPT-6 50

TABLE 2.1 - Summary of CPT Soundings
3. FIELD EQUIPMENT & PROCEDURES

The CPT soundings were carried out by KTE using an integrated electronic cone system
manufactured by Vertek. The CPT soundings were performed in accordance with ASTM
standards (D5778). The cone penetrometers were pushed using a 30-ton CPT rig. The cone
used during the program was a 15 cm”2 cone and recorded the following parameters at
approximately 2.5 cm depth intervals:

e Cone Resistance (qc) e Inclination
e Sleeve Friction (fs) e Penetration Speed
e Dynamic Pore Pressure (u) e Pore Pressure Dissipation (at selected depths)



At location CPT-3, shear wave measurements were obtained at approximately 5-foot intervals.
The shear wave is generated using an air-actuated hammer, which is located inside the front
jack of the CPT rig. The cone has a triaxial geophone, which recorded the shear wave signal
generated by the air hammer.

The above parameters were recorded and viewed in real time using a laptop computer. Data is
stored at the KTE office for up to 2 years for future analysis and reference. A complete set of
baseline readings was taken prior to each sounding to determine temperature shifts and any
zero load offsets. Monitoring base line readings ensures that the cone electronics are operating

properly.
4. CONE PENETRATION TEST DATA & INTERPRETATION

The Cone Penetration Test data is presented in graphical form in the attached Appendix. These
plots were generated using the CPeT-IT program. Penetration depths are referenced to ground
surface. The soil behavior type on the CPT plots is derived from the attached CPT SBT plot
(Robertson, “Interpretation of Cone Penetration Test...”, 2009) and presents major soil lithologic
changes. The stratigraphic interpretation is based on relationships between cone resistance
(qc), sleeve friction (fs), and penetration pore pressure (u). The friction ratio (Rf), which is
sleeve friction divided by cone resistance, is a calculated parameter that is used along with cone
resistance to infer soil behavior type. Generally, cohesive soils (clays) have high friction ratios,
low cone resistance and generate excess pore water pressures. Cohesionless soils (sands)
have lower friction ratios, high cone bearing and generate little (or negative) excess pore water
pressures.

The CPT data files have also been provided. These files can be imported in CPeT-IT (software
by GeoLogismiki) and other programs to calculate various geotechnical parameters.

It should be noted that it is not always possible to clearly identify a soil type based on qc, fs and
u. Inthese situations, experience, judgement and an assessment of the pore pressure data
should be used to infer the soil behavior type.

If you have any questions regarding this information, please do not hesitate to call our office at
(714) 901-7270.

Sincerely,

KEHOE TESTING & ENGINEERING

Steven P. Kehoe
President

05/03/21-hh-2855



APPENDIX



Depth (ft)

K
T

Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

E

Project: CTE / Industrial Buildings at Hardt & Brier CPT-1
Location: San Bernadino, CA Total depth: 50.37 ft, Date: 4/29/2021
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
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CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 4/30/2021, 9:43:41 AM 1

Project file: C:\CPT Project Data\CTE-San Bernadino4-21\CPT Report\Plots.cpt
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CTE / Industrial Buildings at Hardt & Brier

CPT-2
Total depth: 50.30 ft, Date: 4/29/2021
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CPT-3

Total depth: 50.44 ft, Date: 4/29/2021
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Project: CTE / Industrial Buildings at Hardt & Brier
Location: San Bernadino, CA

CPT-4

Total depth: 50.33 ft, Date: 4/29/2021
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Project: CTE / Industrial Buildings at Hardt & Brier
Location: San Bernadino, CA

CPT-5
Total depth: 50.22 ft, Date: 4/29/2021
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CPT-6
Total depth: 50.48 ft, Date: 4/29/2021
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CTE
Industrial Buildings at Hardt & Brier
San Bernadino, CA

CPT Shear Wave Measurements

S-Wave Interval

Tip Geophone  Travel S-Wave Velocity S-Wave

Depth Depth Distance  Arrival from Surface Velocity

Location (ft) (ft) (ft) (msec) (ft/sec) (ft/sec)

CPT-3 5.05 4.05 4.52 6.72 672
10.07 9.07 9.29 12.72 730 795
15.06 14.06 14.20 19.04 746 777
20.08 19.08 19.18 25.06 766 828
25.00 24.00 24.08 30.82 781 850
30.35 29.35 29.42 39.16 751 640
35.01 34.01 34.07 45.16 754 775
40.12 39.12 39.17 51.80 756 768
45.21 44.21 44.26 57.92 764 831
50.43 49.43 49.47 62.20 795 1219
Shear Wave Source Offset - 2 ft

S-Wave Velocity from Surface = Travel Distance/S-Wave Arrival
Interval S-Wave Velocity = (Travel Dist2-Travel Dist1)/(Time2-Time1l)



TEST ID: CPT-2

PRESSURE
(psi)

-3

-4

-6

TIME: (MINUTES)

DEPTH (ft)
——33.403
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APPENDIX B
LABORATORY METHODS AND RESULTS

Laboratory tests were performed on selected soil samples to evaluate their engineering properties. Tests
were performed following test methods of the American Society for Testing and Materials (ASTM), or
other accepted standards. The following presents a brief description of the various test methods used.
Laboratory results are presented in the following section of this Appendix.

Atterberg Limits
The liquid limit and plasticity index were determined on selected soil samples in accordance with ASTM
D4318.

Chemical Analysis
Soil materials were collected and tested for Sulfate and Chloride content, pH, and Resistivity in
accordance with Caltrans test methods.

Classification
Soils were classified visually according to the Unified Soil Classification System. Visual classifications
were supplemented by laboratory testing of selected samples according to ASTM D 2487.

Consolidation/Swell

To assess their compressibility and volume change behavior when loaded and wetted, relatively
undisturbed samples of representative samples were subject to consolidation/swell tests in
accordance with ASTM D 2435.

Direct Shear

Direct shear tests were performed on relatively undisturbed samples. Direct shear testing was performed
in accordance with ASTM D 3080. The samples were inundated during shearing to represent adverse
field conditions.

Expansion Index
Expansion Index testing was performed on selected samples of the on-site soil according to ASTM D
4829.

In-Place Moisture/Density
The in-place moisture content and dry unit weight of selected relatively undisturbed samples in
accordance with ASTM D 2216 and D 2937, respectively.

Moisture-Density Relations (Modified Proctor)

Laboratory maximum dry density and optimum moisture content were evaluated according to ASTM D
1557.

Resistance “R” Value
The resistance “R”-value was measured by the CTM 301. The graphically determined “R” value at an
exudation pressure of 300 pounds per square inch is the value used for pavement section calculation.

Sieve Analysis (Gradation)
Sieve analyses and 200 washes were performed on selected representative samples according to ASTM C
136 and D 1140 to determine grain-size distribution.
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Construction Testing & Engineering, Inc.
CTE 98 Enginering
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REPORT OF RESISTANCE 'R' VALUE-EXPANSION PRESSURE

Project Name: Industrial Buildings Hardt- Brier Lab No.: 32166
Project No.: 40-3959G Sampled By: R.E. Date: 4/30-5/3/21
Sample Location: B-2 @ 1-5' Submitted By: R.E. Date: 4/30-5/3/21
Soil Description: Moderate Brown ML Tested By: Larry Sachs Date: 5/13/2021
Test Procedure: Cal 301 Reviewed By: Erik Campbell Date: 5/14/2021
Specimen/ Mold No. 1 2 3 -
Compactor Air Pressure, ft.Ibs. 120 180 250 Exudation 14
Initial Moisture, % 4.5 4.5 4.5
Wet Weight / Tare (g) 1901.2 1901.2 1901.2 Expansion 18
Dry Weight / Tare (g) 1850.0 1850.0 1850.0
Tare (g) 701.4 701.4 701.4
Water Added, ml 140 130 120
Moisture at Compaction, % 16.6 15.8 14.9 R-value 14
Wt. Of Briquette and Mold, g 3217 3181 3213
Wt. Of Mold, g 2109 2095 2094
Wt. Of Briquitte,g 1108 1086 1119 TI 4.5
Height of Briquette, in 2.54 2.52 2.57 Expansion 18
Dry Density, pcf 113.4 112.8 114.9
Stabilometer PH @ 1000 Ibs 59 55 51
Stabilometer PH @ 2000 Ibs 131 125 115
Displacement 5.20 4.40 3.89
R' Value 9 13 20
Corrected 'R' Value 9 13 20
Exudation Pressure, Ibs 2700 3500 4900
Exudation Pressure, psi 216 280 392
Stabilometer Thickness - ft 0.87 0.83 0.76
Expansion Pressure 0.0005 0.0010 0.0015
Expansion Press, Thick-ft 0.16 0.33 0.50
R VALUE @ 300 LBS/IN2
15 / 30
25
w
1 @ 20 3
S
C 15 g
=
05 O N 10 E
14
\ 509
9 0
0 800 700 600 500 400 300 200 100 O
0 0.5 1 1.5
EXUDATION PRESSURE, LBS/IN2

Cover Thickness by Expansion Pressure-Feet

I Expansion From Graph:l 0.79 I m

Erik Campbell
Laboratory Manager
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REPORT OF RESISTANCE 'R' VALUE-EXPANSION PRESSURE

Project Name: Industrial Buildings Hardt- Brier Lab No.: 32166
Project No.: 40-3959G Sampled By: R.E. Date: 4/30/5/3/21
Sample Location: B-14 @ 1-5' Submitted By: R.E. Date: 4/30-5/3/21
Soil Description: Moderate Brown CL Tested By: Larry Sachs Date: 5/13/2021
Test Procedure: Cal 301 Reviewed By: Erik Campbell Date: 5/14/2021
Specimen/ Mold No. 7 8 9 -
Compactor Air Pressure, ft.Ibs. 100 200 350 Exudation 18
Initial Moisture, % 3.3 3.3 3.3
Wet Weight / Tare (g) 1891.2 1891.2 1891.2 Expansion 28
Dry Weight / Tare (g) 1852.9 1852.9 1852.9
Tare (g) 691.8 691.8 691.8
Water Added, ml 150 130 115
Moisture at Compaction, % 16.2 14.5 13.2 R-value 18
Wt. Of Briquette and Mold, g 3131 3139 3195
Wt. Of Mold, g 2064 2064 2065
Wt. Of Briquitte,g 1067 1075 1130 TI 4.5
Height of Briquette, in 242 249 2.55 Expansion 28
Dry Density, pcf 115.0 114.3 118.7
Stabilometer PH @ 1000 Ibs 56 48 41
Stabilometer PH @ 2000 Ibs 128 113 110
Displacement 4.55 4.50 3.50
R' Value 12 18 24
Corrected 'R' Value 12 18 24
Exudation Pressure, Ibs 2000 3800 5900
Exudation Pressure, psi 160 304 472
Stabilometer Thickness - ft 0.84 0.78 0.72
Expansion Pressure 0.0000 0.0005 0.0007
Expansion Press, Thick-ft 0.00 0.16 0.23
R VALUE @ 300 LBS/IN2
15 / 30
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I Expansion From Graph:l 0.69 I m

Erik Campbell
Laboratory Manager




crﬁ LABORATORY COMPACTION OF SOIL (MODIFIED PROCTOR)

ASTM D 1557
Project Name: Industrial Bldgs-Hardt and Brier Sampled By: RE Date:
CTE Project No.: 40-3959 Tested By: SP Date: 6-2-21
Lab No.: 9428 Reviewed By: RE Date: 6-2-21
Sampile ID: B-3 @ 1-5 feet
Sample Description: Dark Brown Sandy Lean Clay
TEST NO. 1 2 3 4 . _ Dry
Wt Comp. Soil + Mold (Ibs) | 13.570 | 13.688 | 13.600 | 13.311 Preparation Method: \ ict| X
Wt. of Mold (Ibs) 9.108 9.108 9.108 9.108
Net Wt. of Sail (Ibs) 4.462 4.580 4.492 4.203 Mechanical Rammer
Manual Rammer] X
Wet Wt. of Soil + Cont. (g) 1336.0 1322.0 1325.3 1388.5
Dry Wt. of Soil + Cont. () 12795 | 1260.3 | 1258.8 | 1347.8 Hammer Weight:[__10.0 1b. |
Wt. of Container (g) 499.4 655.5 742.4 497.3
Moisture Content (%) 7.2 10.2 12.9 4.8
Wet Density (pcf) 1348 | 1384 | 1357 | 127.0 Mold Volume (ft.%):[__0.03310_]
Dry Density (pcf) 125.7 125.6 120.2 121.2
METHOD USED 130.0
Method A \ \ __1IsP.GR. =265
Soil Passing No. 4 (4.75 mm) Sieve :/ SP.GR.=2.70 I
Mold : 4in. (101.6 mm) diameter N i SP. GR. =2.75
P i
Layers: 5 (Five) | 125.0 /f \ \ \
Blows per layer : 25 (twenty-five) \\ \
May be used if No.4 retained =/< 25% \ \
G / \ \
[ | MethodB 2 d ANERNAY
Soil Passing 3/8 in. (9.5 mm) Sieve ‘g 120.0 \ \ \
Mold : 4 in. (101.6 mm) diameter S \ \
Layers : 5 (Five) Q \
Blows per layer : 25 (twenty-five) E \
May be used if 3/8" retained =/< 25% 115.0 \ \
N\
|| MethodcC N\
Soil Passing 3/4 in. (19.0 mm) Sieve \
Mold : 6 in. (152.4 mm) diameter \
Layers: 5 (Five) 110.0 \
Blows per layer : 56 (fifty-six) 0.0 50 10.0 15.0 200
May be used if 3/4" retained =/< 30% Moisture Content (%)
OVERSIZE FRACTION . .
Total Sample Weight (g):[__ 7203.9 Maximum Dry Density (pcf){ ~ 126.4
Weight Retained (g) Percent Retained Optimum Moisture Content (%) 87
|Plus 3/4"| 0.0 Rock Correction Applied per ASTM D 4718
IPlus 3/8"] 50 Maximum Dry Density (pcf) NA
555 | Plus #4 | 59 Optimum Moisture Content (%) NA

14538 Meridian Pkwy, Riverside, CA 925951)571-4081 www.ctesouth.com



crﬁ LABORATORY COMPACTION OF SOIL (MODIFIED PROCTOR)

ASTM D 1557
Project Name: Industrial Bldgs-Hardt and Brier Sampled By: RE Date:
CTE Project No.: 40-3959 Tested By: SP Date: 6-2-21
Lab No.: 9428 Reviewed By: RE Date: 6-2-21
Sampile ID: B-6 @ 1-5 feet
Sample Description: Dark Brown Sandy Silty Clay
TEST NO. 1 2 3 4 . Dry
P tion Method:
Wt. Comp. Soil + Mold (Ibs) | 13.407 | 13.627 | 13.601 | 13.480 reparation Methot: moist| x
Wt. of Mold (Ibs) 9.108 9.108 9.108 9.108
Net Wt. of Sail (Ibs) 4.299 4.519 4.493 4.372 Mechanical Rammer
Manual Rammer] X
Wet Wt. of Soil + Cont. (g) 1334.8 1312.5 1313.7 1352.7
Dry Wt. of Soil + Cont. () 12772 | 12353 | 1217.0 | 12585 Hammer Weight:[__10.0 1b. |
Wt. of Container (g) 497.2 498.6 496.3 650.3
Moisture Content (%) 7.4 10.5 13.4 15.5
Wet Density (pc) 1299 | 1365 | 1357 | 1321 Mold Volume (ft.%):[__0.03310_]
Dry Density (pcf) 120.9 123.6 119.7 114.4
METHOD USED 130.0
Soil Passing No. 4 (4.75 mm) Sieve Sr:/ SP.GR.=2.70 I
Mold : 4in. (101.6 mm) diameter N i SP. GR. =2.75
L : i
ayers: 5 (Five) | 125.0 \ \
Blows per layer : 25 (twenty-five) \
May be used if No.4 retained =/< 25% Paibe € \
f / \\ \
] Methous e / AVAA
Soil Passing 3/8 in. (9.5 mm) Sieve ‘g 120.0 \\ \ \
Mold : 4 in. (101.6 mm) diameter S \ \ \
Layers: 5 (Five) a \
' . > N\ N\
Blows per layer : 25 (twenty-five) (=) \
May be used if 3/8" retained =/< 25% 1150 \ \ \\
[ | Methodc N\
Soil Passing 3/4 in. (19.0 mm) Sieve \
Mold : 6 in. (152.4 mm) diameter \\
Layers : 5 (Five) 110.0
Blows per layer : 56 (fifty-six) 0.0 50 . 10.0 15.0 200
May be used if 3/4" retained =/< 30% Moisture Content (%)
OVERSIZE FRACTION . .
Total Sample Weight (g):[ 139754 Maximum Dry Density (pcf)f ~ 123.7
. . o
Weight Retained (g) Percent Retained Optimum Moisture Content (%) 1 00
|Plus 3/4"| 0.0 Rock Correction Applied per ASTM D 4718
" Maximum Dry Density (pcf
|Plus 3/8"] 0.0 ry y(peh)l  N/A
Optimum Moisture Content (%
649 | Plus #4 | 4.7 P %) NIA

14538 Meridian Pkwy, Riverside, CA 925951)571-4081 www.ctesouth.com
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Inspection | Testing | Geotechnical | Environmental & Construction Engineering | Civil Engineering | Surveying

cTE SOUTH Construction Testing & Engineering, South, Inc,
N

EXPANSION INDEX TEST

ASTM D 4829

CTE Project Number: 40-3959G

Project Name: Industrial Buildings — Hardt & Brier

Sample ID: B-3 @ 1-5 ft.

Sample Description: Sandy Lean CLAY

Lab No: 9428

Test Start Date: Time: Initial Reading:
6-2-2021 2:30 pm 0.0015
Test Finish Date: Time: Final Reading:
6-3-2021 2:30 pm 0.0283
Specimen Moisture Content, %: 8.5

Specimen Dry Density, pcf: 113.6

Specimen Saturation, %: 51.1

Expansion (inches): 0.0268
Expansion Index: 27

Expansion Potential: Low

14538 Meridian Parkway, Suite A | Riverside, CA 92518 | Ph (951) 571-4081 | Fax (951) 571-4188 | www.ctesouth.com
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cTE SOUTH Construction Testing & Engineering, South, Inc,
N

EXPANSION INDEX TEST

ASTM D 4829

CTE Project Number: 40-3959G

Project Name: Industrial Buildings — Hardt & Brier

Sample ID: B-6 @ 1-5 ft.

Sample Description: Sandy Silty CLAY

Lab No: 9428

Test Start Date: Time: Initial Reading:
6-7-2021 3:00 pm 0.0055
Test Finish Date: Time: Final Reading:
6-8-2021 3:00 pm 0.0437
Specimen Moisture Content, %: 9.5

Specimen Dry Density, pcf: 109.7

Specimen Saturation, %: 51.2

Expansion (inches): 0.0382
Expansion Index: 38

Expansion Potential: Low

14538 Meridian Parkway, Suite A | Riverside, CA 92518 | Ph (951) 571-4081 | Fax (951) 571-4188 | www.ctesouth.com
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DATE:

ATTENTION:

TO:

SUBJECT:

COMMENTS:

TRANSMITTAL LETTER

May 14, 2021

Robert Ellerbusch

CTE South, Inc.
14538 Meridian Pkwy, Suite A
Riverside, CA 92518

Laboratory Test Data

Industrial Buildings
Your #40-3959G, HDR Lab #21-0405LAB
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Table 1 - Laboratory Tests on Soil Samples

CTE South, Inc.

Industrial Buildings
Your #40-3959G, HDR Lab #21-0405LAB
14-May-21
Sample ID
B-4@1-4' B-11@1-3 B-12@ 5-9'
Resistivity Units
as-received ohm-cm 2,320 148,000 5,200
minimum ohm-cm 640 20,400 1,160
pH 9.1 8.6 8.6
Electrical
Conductivity mS/cm 0.80 0.06 0.37
Chemical Analyses
Cations
calcium Ca®* mglkg 137 33 46
magnesium Mg®*  mg/kg 37 1.5 15
sodium Na" mglkg 1,050 25 395
potassium K" mglkg 40 2.8 5.6
ammonium NH," mg/kg ND ND ND
Anions '
carbonate  CO;“ mglkg 308 87 101
bicarbonate HCO3;" mg/kg 671 ND 159
fluoride F"  mglkg 52 2.4 25
chloride CI"  mglkg 62 4.9 53
sulfate SO, mglkg 504 5.7 358
nitrate NO;" mgl/kg 221 2.9 42
phosphate PO,> mg/kg ND ND ND
Other Tests
sulfide s* qual na na na
Redox mV na na na

Minimum resistivity and pH per CTM 643, Chloride per CTM 422, Sulfate per CTM 417

Electrical conductivity in millisiemens/cm and chemical analyses were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

431 West Baseline Road - Claremont, CA 921711
Phone: 909.962.5485 - Fax: 909.626.3316 Page 2 of 2



APPENDIX C

SEISMIC SETTLEMENT ANALYSES



LiquefyPro

CivilTech Software USA  www.civiltech.com
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LIQUEFACTION ANALYSIS

Industrial Bldgs - Hardt & Brier Streets

Hole No.=CPT-3 Water Depth=50 ft

Shear Stress Ratio
0 1

Factor of Safety

01

Settlement
5 0(in) 10

Magnitude=7.5
Acceleration=1.05g

Soil Description

fs1=1.00 S
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Plate A-1
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LIQUEFACTION ANALYSIS CALCULATION SHEET

Copyright by CivilTech Software
www.civiltech.com
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Input File Name: R:\Projects\40-3959G Geo. Inv. Multi-Building
Development\seismic settlement analyses\CPT-3.liq

Title: 1Industrial Bldgs - Hardt & Brier Streets

Subtitle: 40-3959G

Surface Elev.=

Hole No.=CPT-3

Depth of Hole= 50.0 ft

Water Table during Earthquake= 50.0 ft
Water Table during In-Situ Testing= 50.0 ft
Max. Acceleration= 1.05 g

Earthquake Magnitude= 7.5

Input Data:
Surface Elev.=
Hole No.=CPT-3
Depth of Hole=50.0 ft
Water Table during Earthquake= 50.0 ft
Water Table during In-Situ Testing= 50.0 ft
Max. Acceleration=1.05 g
Earthquake Magnitude=7.5

1. CPT Calulation Method: Modified Robertson*

2. Settlement Analysis Method: Ishihara / Yoshimine*

3. Fines Correction for Liquefaction: Idriss/Seed (SPT only)

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce =1

7. Borehole Diameter, Cb= 1
8. Sampling Method, Cs=1

9.

User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve (fsl=User)

10. Use Curve Smoothing: Yes*

* Recommended Options

In-Situ Test Data:



Depth qc fs gamma Fines D50
ft tst tsf pcf % mm
0.0 -0.1 0.0 120.0 50.0 0.1
0.1 2.0 0.0 120.0 50.0 0.1
0.2 4.0 0.1 120.0 50.0 0.1
0.2 5.5 0.1 120.0 50.0 0.1
0.3 24.8 0.1 120.0 50.0 0.1
0.4 33.7 0.2 120.0 50.0 0.1
0.4 35.8 0.2 120.0 50.0 0.1
0.5 52.2 0.4 120.0 50.0 0.1
0.6 70.4 0.6 120.0 50.0 0.1
0.6 82.1 0.8 120.0 50.0 0.1
0.7 115.5 1.0 120.0 50.0 0.1
0.8 166.0 1.6 120.0 50.0 0.1
0.8 178.6 2.0 120.0 50.0 0.1
0.9 186.5 2.4 120.0 50.0 0.1
0.9 184.8 2.7 120.0 50.0 0.1
1.0 179.7 3.2 120.0 50.0 0.1
1.1 174.7 3.5 120.0 50.0 0.1
1.1 164.5 3.7 120.0 50.0 0.1
1.2 142.9 3.8 120.0 50.0 0.1
1.3 136.6 3.7 120.0 50.0 0.1
1.3 129.4 3.6 120.0 50.0 0.1
1.4 111.2 3.3 120.0 50.0 0.1
1.5 100.5 3.1 120.0 50.0 0.1
1.5 96.3 2.8 120.0 50.0 0.1
1.6 87.7 2.6 120.0 50.0 0.1
1.7 80.4 2.3 120.0 50.0 0.1
1.7 72.6 1.9 120.0 50.0 0.1
1.8 66.4 1.7 120.0 50.0 0.1
1.8 61.2 1.5 120.0 50.0 0.1
1.9 55.7 1.1 120.0 50.0 0.1
2.0 53.2 1.0 120.0 50.0 0.1
2.1 45.9 0.9 120.0 50.0 0.1
2.1 41.4 0.9 120.0 50.0 0.1
2.2 39.5 0.8 120.0 50.0 0.1
2.2 35.0 0.8 120.0 50.0 0.1
2.3 33.7 0.8 120.0 50.0 0.1
2.4 35.1 0.8 120.0 50.0 0.1
2.5 33.9 0.8 120.0 50.0 0.1
2.5 35.1 0.8 120.0 50.0 0.1
2.6 36.2 0.8 120.0 50.0 0.1
2.7 40.3 0.9 120.0 50.0 0.1
2.7 41.7 0.9 120.0 50.0 0.1
2.8 46.8 1.1 120.0 50.0 0.1
2.8 49.0 1.1 120.0 50.0 0.1
2.9 51.4 1.3 120.0 50.0 0.1
3.0 52.7 1.4 120.0 50.0 0.1
3.0 7 1.5 0 0.0

52.

115.

NoLiq
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49.1 260.4 6.4 115.0 20.0 0.3
49.1 259.5 6.5 115.0 20.0 0.3
49.2 260.3 6.5 115.0 20.0 0.3
49.3 264.0 6.6 115.0 20.0 0.3
49.3 266.0 6.7 115.0 20.0 0.3
49.4 269.2 6.8 115.0 20.0 0.3
49.5 270.8 6.9 115.0 20.0 0.3
49.5 270.8 6.9 115.0 20.0 0.3
49.6 270.3 6.9 115.0 20.0 0.3
49.6 269.9 6.9 115.0 20.0 0.3
49.7 269.1 6.8 115.0 20.0 0.3
49.8 267.5 6.7 115.0 20.0 0.3
49.8 261.3 6.6 115.0 20.0 0.3
49.9 254.9 6.5 115.0 20.0 0.3
50.0 241.2 6.2 115.0 20.0 0.3

Output Results:
Settlement of saturated sands=0.00 in.
Settlement of dry sands=2.07 in.
Total settlement of saturated and dry sands=2.07 in.
Differential Settlement=1.034 to 1.365 in.

Depth  CRRm CSRfs F.S. S_sat. S_dry S _all
ft in. in. in.

0.00 2.00 0.68 5.00 0.00 2.07 2.07
0.05 0.26 0.68 5.00 0.00 2.07 2.07
0.10 0.12 0.68 5.00 0.00 2.07 2.07
0.15 0.12 0.68 5.00 0.00 2.07 2.07
0.20 0.17 0.68 5.00 0.00 2.07 2.07
0.25 0.28 0.68 5.00 0.00 2.07 2.07
0.30 0.58 0.68 5.00 0.00 2.07 2.07
0.35 1.17 0.68 5.00 0.00 2.07 2.07
0.40 1.21 0.68 5.00 0.00 2.07 2.07
0.45 1.76 0.68 5.00 0.00 2.07 2.07
0.50 2.08 0.68 5.00 0.00 2.07 2.07
0.55 2.08 0.68 5.00 0.00 2.07 2.07
0.60 2.08 0.68 5.00 0.00 2.07 2.07
0.65 2.08 0.68 5.00 0.00 2.07 2.07
0.70 2.08 0.68 5.00 0.00 2.07 2.07
0.75 2.08 0.68 5.00 0.00 2.07 2.07
0.80 2.08 0.68 5.00 0.00 2.07 2.07
0.85 2.08 0.68 5.00 0.00 2.07 2.07
0.90 2.08 0.68 5.00 0.00 2.07 2.07
0.95 2.08 0.68 5.00 0.00 2.07 2.07
1.00 2.08 0.68 5.00 0.00 2.07 2.07
1.05 2.08 0.68 5.00 0.00 2.07 2.07
1.10 2.08 0.68 5.00 0.00 2.07 2.07
1.15 2.08 0.68 5.00 0.00 2.07 2.07
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48.70 0.74 0.53 5.00 0.00 0.03 0.03
48.75 0.76 0.53 5.00 0.00 0.03 0.03
48.80 0.79 0.53 5.00 0.00 0.03 0.03
48.85 0.80 0.53 5.00 0.00 0.03 0.03
48.90 0.81 0.53 5.00 0.00 0.03 0.03
48.95 0.82 0.53 5.00 0.00 0.03 0.03
49.00 0.82 0.53 5.00 0.00 0.03 0.03
49.05 0.82 0.53 5.00 0.00 0.02 0.02
49.10 0.82 0.53 5.00 0.00 0.02 0.02
49.15 0.82 0.53 5.00 0.00 0.02 0.02
49.20 0.83 0.53 5.00 0.00 0.02 0.02
49.25 0.84 0.53 5.00 0.00 0.02 0.02
49.30 0.86 0.53 5.00 0.00 0.02 0.02
49.35 0.87 0.53 5.00 0.00 0.02 0.02
49.40 0.89 0.53 5.00 0.00 0.02 0.02
49.45 0.90 0.53 5.00 0.00 0.01 0.01
49.50 0.90 0.53 5.00 0.00 0.01 0.01
49.55 0.90 0.53 5.00 0.00 0.01 0.01
49.60 0.90 0.53 5.00 0.00 0.01 0.01
49.65 0.89 0.53 5.00 0.00 0.01 0.01
49.70 0.88 0.53 5.00 0.00 0.01 0.01
49.75 0.87 0.52 5.00 0.00 0.01 0.01
49.80 0.85 0.52 5.00 0.00 0.01 0.01
49.85 0.82 0.52 5.00 0.00 0.00 0.00
49.90 0.79 0.52 5.00 0.00 0.00 0.00
49.95 0.75 0.52 5.00 0.00 0.00 0.00
50.00 0.73 0.52 5.00 0.00 0.00 0.00
* F.S.<1, Liquefaction Potential Zone

(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units

pcf, Settlement

= in.

Depth = ft, Stress or Pressure = tsf (atm), Unit Weight

CRRm
CSRfs

Cyclic resistance ratio from soils
Cyclic stress ratio induced by a given earthquake (with

user request factor of safety)

F.S.

S sat
S_dry
S all
NoLiq

Factor of Safety against liquefaction, F.S.=CRRm/CSRfs
Settlement from saturated sands

Settlement from dry sands

Total settlement from saturated and dry sands
No-Liquefy Soils
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LIQUEFACTION ANALYSIS

Industrial Bldgs - Hardt & Brier Streets

Hole No.=CPT-6 Water Depth=50 ft Magnitude=7.5
‘ Acceleration=1.05g
Shear Stress Ratio Factor of Safety Settlement Soil Description
0 1 01 5 0(in) 10
T =T 1 BERERERE! TTTTTTTTT Clay & Silty Clav
Sand & Silty Sand
| o= Silty Sand & Sandy Silt
S o e Clay & Silty Clay
§ o o Silty Sand & Sandy Silt
r*;i Sand & Silty Sand
- - Clay & Silty Clay
i_ S ] Silty Sand & Sandy Silt
(-7\
—
. A i —
Clay & Silty Clay
o= Sand & Silty Sand
e~ 7 ]
Clay & Silty Clay
BEEEES . - i Sand & Silty Sand
| - Clay & Silty Clay
] 110 Nl Clay & Silty Clay
== ] Sand & Silty Sand
l Clay & Silty Clay
fs1=1.00 e |
—= s Sand & Silty Sand
CRR —— CSR S e : Wet— Dry—
Shaded Zone has Liquefaction Potential S=29%in.
40-3959G Plate A-1
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Input File Name: R:\Projects\40-3959G Geo. Inv. Multi-Building
Development\seismic settlement analyses\CPT-6.1liq

Title: 1Industrial Bldgs - Hardt & Brier Streets

Subtitle: 40-3959G

Surface Elev.=

Hole No.=CPT-6

Depth of Hole= 50.0 ft

Water Table during Earthquake= 50.0 ft
Water Table during In-Situ Testing= 50.0 ft
Max. Acceleration= 1.05 g

Earthquake Magnitude= 7.5

Input Data:
Surface Elev.=
Hole No.=CPT-6
Depth of Hole=50.0 ft
Water Table during Earthquake= 50.0 ft
Water Table during In-Situ Testing= 50.0 ft
Max. Acceleration=1.05 g
Earthquake Magnitude=7.5

1. CPT Calulation Method: Modified Robertson*

2. Settlement Analysis Method: Ishihara / Yoshimine*

3. Fines Correction for Liquefaction: Idriss/Seed (SPT only)

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce =1

7. Borehole Diameter, Cb= 1
8. Sampling Method, Cs=1

9.

User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve (fsl=User)

10. Use Curve Smoothing: Yes*

* Recommended Options

In-Situ Test Data:



Depth qc fs gamma Fines D50
ft tst tsf pcf % mm
0.0 -0.1 0.0 115.0 NolLig 0.0
0.1 3.0 0.0 115.0 NolLig 9.0
0.2 3.0 0.0 115.0 NolLig 0.0
0.2 3.8 0.0 115.0 NolLig 9.0
0.3 4.5 0.1 115.0 NolLiqg 0.0
0.4 4.2 0.2 115.0 NolLig 9.0
0.4 7.4 0.2 115.0 NolLig 0.0
0.5 10.0 0.2 115.0 NolLig 9.0
0.6 17.0 0.3 115.0 NolLiq 0.0
0.6 18.3 0.3 115.0 NolLig 0.0
0.7 24.5 0.3 115.0 NolLiqg 0.0
0.8 35.4 0.3 115.0 NolLig 0.0
0.8 33.6 0.3 115.0 NolLig 0.0
0.9 23.7 0.3 115.0 NolLig 9.0
0.9 24.3 0.3 115.0 NolLiq 0.0
1.0 41.1 0.3 115.0 20.90 0.3
1.1 49.9 0.4 115.0 20.0 0.3
1.1 72.1 0.6 115.0 20.90 0.3
1.2 93.5 0.7 115.0 20.0 0.3
1.3 107.4 0.8 115.0 20.0 0.3
1.3 126.9 1.0 115.0 20.0 0.3
1.4 145.3 1.2 115.0 20.0 0.3
1.5 156.0 1.2 115.0 20.0 0.3
1.5 168.9 1.1 115.0 20.0 0.3
1.6 187.0 1.2 115.0 20.0 0.3
1.7 194.5 1.5 115.0 20.0 0.3
1.7 202.0 1.6 115.0 20.0 0.3
1.8 221.1 1.6 115.0 20.90 0.3
1.9 242.8 1.5 115.0 20.0 0.3
1.9 264.5 1.4 115.0 20.0 0.3
2.0 271.2 1.5 115.0 20.0 0.3
2.0 288.1 1.6 115.0 20.0 0.3
2.1 293.6 1.7 115.0 20.0 0.3
2.2 299.4 1.7 115.0 20.90 0.3
2.3 315.7 1.8 115.0 20.0 0.3
2.3 321.0 1.9 115.0 20.90 0.3
2.4 329.7 2.0 115.0 20.0 0.3
2.4 338.3 2.1 115.0 20.90 0.3
2.5 341.9 2.1 115.0 20.0 0.3
2.6 353.8 2.3 115.0 20.0 0.3
2.6 355.8 2.3 115.0 20.0 0.3
2.7 358.1 2.4 115.0 20.0 0.3
2.8 357.8 2.5 115.0 20.0 0.3
2.9 358.2 2.9 115.0 20.0 0.3
2.9 355.8 3.1 115.0 20.0 0.3
3.0 357.8 3.3 115.0 20.0 0.3
3.0 357.4 3.2 115.0 20.0 0.3
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49.0 29.7 1.6 115.0  20.0 0.3
49.1 33.7 1.8 115.9  20.90 0.3
49.2 38.9 2.0 115.0  20.0 0.3
49.3 94.9 2.4 115.9  20.90 0.3
49.3 127.7 2.6 115.0  20.0 0.3
49.4 192.4 2.8 115.9  20.90 0.3
49.4 218.1 3.0 115.0  20.0 0.3
49.5 274.2 3.1 115.9  20.90 0.3
49.6 296.8 3.0 115.0  20.0 0.3
49.6 302.7 2.8 115.9  20.90 0.3
49.7 305.1 2.6 115.0  20.0 0.3
49.8 301.4 2.6 115.9  20.0 0.3
49.8 291.1 2.6 115.0  20.0 0.3
49.9 273.9 2.6 115.9  20.90 0.3
50.0 251.3 2.8 115.0  20.0 0.3

Output Results:
Settlement of saturated sands=0.00 in.
Settlement of dry sands=2.94 in.
Total settlement of saturated and dry sands=2.94 in.
Differential Settlement=1.471 to 1.942 in.

Depth  CRRm CSRfs F.S. S_sat. S_dry S _all
ft in. in. in.

0.00 2.00 0.68 5.00 0.00 2.94 2.94
0.05 2.00 0.68 5.00 0.00 2.94 2.94
0.10 2.00 0.68 5.00 0.00 2.94 2.94
0.15 2.00 0.68 5.00 0.00 2.94 2.94
0.20 2.00 0.68 5.00 0.00 2.94 2.94
0.25 2.00 0.68 5.00 0.00 2.94 2.94
0.30 2.00 0.68 5.00 0.00 2.94 2.94
0.35 2.00 0.68 5.00 0.00 2.94 2.94
0.40 2.00 0.68 5.00 0.00 2.94 2.94
0.45 2.00 0.68 5.00 0.00 2.94 2.94
0.50 2.00 0.68 5.00 0.00 2.94 2.94
0.55 2.00 0.68 5.00 0.00 2.94 2.94
0.60 2.00 0.68 5.00 0.00 2.94 2.94
0.65 2.00 0.68 5.00 0.00 2.94 2.94
0.70 2.00 0.68 5.00 0.00 2.94 2.94
0.75 2.00 0.68 5.00 0.00 2.94 2.94
0.80 2.00 0.68 5.00 0.00 2.94 2.94
0.85 2.00 0.68 5.00 0.00 2.94 2.94
0.90 2.00 0.68 5.00 0.00 2.94 2.94
0.95 2.00 0.68 5.00 0.00 2.94 2.94
1.00 2.00 0.68 5.00 0.00 2.94 2.94
1.05 0.70 0.68 5.00 0.00 2.94 2.94
1.10 1.39 0.68 5.00 0.00 2.94 2.94
1.15 2.08 0.68 5.00 0.00 2.94 2.94
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48.70  2.00 0.53 5.00 0.00 0.05 0.05
48.75 2.00 0.53 5.00 0.00 0.05 0.05
48.80 2.00 0.53 5.00 0.00 0.05 0.05
48.85 2.00 0.53 5.00 0.00 0.05 0.05
48.90 2.00 0.53 5.00 0.00 0.05 0.05
48.95 2.00 0.53 5.00 0.00 0.05 0.05
49.00 2.00 0.53 5.00 0.00 0.05 0.05
49.05 2.00 0.53 5.00 0.00 0.05 0.05
49.10 2.00 0.53 5.00 0.00 0.05 0.05
49.15 2.00 0.53 5.00 0.00 0.05 0.05
49.20 2.00 0.53 5.00 0.00 0.05 0.05
49.25 0.22 0.53 5.00 0.00 0.05 0.05
49.30 0.22 0.53 5.00 0.00 0.04 0.04
49.35 0.29 0.53 5.00 0.00 0.04 0.04
49.40 0.35 0.53 5.00 0.00 0.03 0.03
49.45 0.42 0.53 5.00 0.00 0.03 0.03
49.50 0.50 0.53 5.00 0.00 0.03 0.03
49.55 0.57 0.53 5.00 0.00 0.02 0.02
49.60 0.59 0.53 5.00 0.00 0.02 0.02
49.65 0.58 0.53 5.00 0.00 0.02 0.02
49.70 0.58 0.53 5.00 0.00 0.02 0.02
49.75 0.56 0.52 5.00 0.00 0.01 0.01
49.80 0.54 0.52 5.00 0.00 0.01 0.01
49.85 0.50 0.52 5.00 0.00 0.01 0.01
49.90 0.46 0.52 5.00 0.00 0.01 0.01
49.95 0.43 0.52 5.00 0.00 0.00 0.00
50.00 0.43 0.52 5.00 0.00 0.00 0.00
* F.S.<1, Liquefaction Potential Zone

(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units

pcf, Settlement

= in.

Depth = ft, Stress or Pressure = tsf (atm), Unit Weight

CRRm
CSRfs

Cyclic resistance ratio from soils
Cyclic stress ratio induced by a given earthquake (with

user request factor of safety)

F.S.

S sat
S_dry
S all
NoLiq

Factor of Safety against liquefaction, F.S.=CRRm/CSRfs
Settlement from saturated sands

Settlement from dry sands

Total settlement from saturated and dry sands
No-Liquefy Soils



APPENDIX D

STANDARD SPECIFICATIONS FOR GRADING AND TRENCH BACKEFILL



RECOMMENDED EARTHWORK SPECIFICATIONS

The following specifications are recommended to provide a basis for quality control
during the placement of compacted fill or backfill as applicable.

1.

Areas that are to receive compacted fill shall be observed by Soil/Geotechnical
Engineer (GE) or his/her representative prior to the placement of fill.

All drainage devices shall be properly installed and observed by GE and/or owner’s
representative(s) prior to placement of backfill.

Fill soils shall consist of imported soils or on-site soils free of organics, cobbles, and
deleterious material provided each material is approved by GE. GE shall evaluate
and/or test the import material for its conformance with the report recommendations
prior to its delivery to the site. The contractor shall notify GE 72 hours prior to importing
material to the site

Fill shall be placed in controlled layers (lifts), the thickness of which is compatible with
the type of compaction equipment used. The fill materials shall be brought to optimum
moisture content or above, thoroughly mixed during spreading to obtain a near uniform
moisture condition and uniform blend of materials, and then placed in layers with a
thickness (loose) not exceeding 8 inches. Each layer shall be compacted to a minimum
compaction of 90% relative to the maximum dry density determined per the latest ASTM
D1557 test. Density testing shall be performed by GE to verify relative compaction.
The contractor shall provide proper access and level areas for testing.

Rocks or rock fragments less than eight (8) inches in the largest dimension may be
utilized in the fill, provided they are not placed in concentrated pockets, except rocks
larger than four (4) inches shall not be placed within three (3) feet of finish grade.

Rocks greater than eight (8) inches in largest dimension shall be taken offsite, or placed
in accordance with the recommendation of the Soils Engineer in areas designated as
suitable for rock disposal.

Where space limitations do not allow for conventional fill compaction operations, special
backfill materials and procedures may be required. Pea gravel or other select fill can be
used in areas of limited space. A sand and Portland cement slurry (2 sacks per cubic-
yard mix) shall be used in limited space areas for shallow backfill near final pad grade,
and pea gravel shall be placed in deeper backfill near drainage systems.



10.

11

12.

13.

14.

GE shall observe the placement of fill and conduct in-place field density tests on the
compacted fill to check for adequate moisture content and the required relative
compaction. Where less than specified relative compaction is indicated, additional
compacting effort shall be applied and the soil moisture conditioned as necessary until
adequate relative compaction is attained.

The Contractor shall comply with the minimum relative compaction out to the finish
slope face of fill slopes, buttresses, and stabilization fills as set forth in the specifications
for compacted fill. This may be achieved by either overbuilding the slope and cutting
back as necessary, or by direct compaction of the slope face with suitable equipment,
or by any other procedure that produces the required result.

Any abandoned underground structures such as cesspools, cisterns, mining shafts,
tunnels, septic tanks, wells, pipelines or others not discovered prior to grading are to be
removed or treated to the satisfaction of the Soils Engineer and/or the controlling
agency for the project.

. The Contractor shall have suitable and sufficient equipment during a particular

operation to handle the volume of fill being placed. When necessary, fill placement
equipment shall be shut down temporarily in order to permit proper compaction of fills,
correction of deficient areas, or to facilitate required field-testing.

The Contractor shall be responsible for the satisfactory completion of all earthwork in
accordance with the project plans and specifications.

Final reports shall be submitted after completion of earthwork and after the Soils
Engineer and Engineering Geologist have finished their observations of the work. No
additional excavation or filling shall be performed without prior notification to the Soils
Engineer and/or Engineering Geologist.

”

Whenever the words “supervision”, “inspection” or “control” are used, they shall mean
observation of the work and/or testing of the compacted fill by GE to assess whether
substantial compliance with plans, specifications and design concepts has been
achieved, and does not include direction of the actual work of the contractor or the
contractor’s workmen.



RECOMMENDED SPECIFICATIONS
FOR PLACEMENT OF TRENCH BACKFILL

. Trench excavations to receive backfill shall be free of trash, debris or other

unsatisfactory materials prior to backfill placement, and shall be observed by project
soil/geotechnical engineer (GE) representative.

. Except as stipulated herein, soils obtained from the excavation may be used as backfill
if they are essentially free of organics and deleterious materials.

. Rocks generated from the trench excavation not exceeding three (3) inches in largest
dimension may be used as backfill material. However, such material may not be placed
within 12 inches of the top of the pipeline. No more than 30 percent of the backfill
volume shall contain particles larger than 1-'2 inches in diameter, and rocks shall be
well mixed with finer soil.

. Soils (other than aggregates) with a Sand Equivalent (SE) greater than or equal to 30,
as determined by ASTM D 2419 Standard Test Method or at the discretion of the
engineer or representative in the field, may be used for bedding and shading material in
the pipe zone areas. These soils are considered satisfactory for compaction by jetting
procedures.

. No jetting will be permitted in utility trenches within the top 2 feet of the subgrade of
concrete slabs-on-grade.

. Trench backfill other than bedding and shading shall be compacted by mechanical
methods as tamping sheepsfoot, vibrating or pneumatic rollers or other mechanical
tampers to achieve the density specified herein. The backfill materials shall be brought
to optimum moisture content or above, thoroughly mixed during spreading to obtain a
near uniform moisture condition and uniform blend of materials, and then placed in
horizontal layers with a thickness (loose) not exceeding 8 inches. Trench backfills shall
be compacted to a minimum compaction of 90 percent relative to the maximum dry
density determined per the latest ASTM D1557 test.

. The contractor shall select the equipment and process to be used to achieve the
specified density without damage to the pipeline, the adjacent ground, existing
improvements or completed work.



8.

10.

1.

Observations and field tests shall be carried on during construction by GE to confirm
that the required degree of compaction has been obtained. Where compaction is less
than that specified, additional compaction effort shall be made with adjustment of the
moisture content as necessary until the specified compaction is obtained. Field density
tests may be omitted at the discretion of the engineer or his representative in the field.

Whenever, in the opinion of GE or the Owner’s Representative(s), an unstable condition
is being created, either by cutting or filling, the work shall not proceed until an
investigation has been made and the excavation plan revised, if deemed necessary.

Fill material shall not be placed, spread, or rolled during unfavorable weather
conditions. When the work is interrupted by heavy rain, fill operations shall not be
resumed until field tests by GE indicate the moisture content and density of the fill are
as specified.

” g

Whenever the words “supervision”, “inspection”, or “control” are used, they shall mean
observation of the work and/or testing of the compacted fill by GE to assess whether
substantial compliance with plans, specifications and design concepts has been
achieved.
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