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APPENDIX A

GEOTECHNICAL BORING LOGS

The field investigation consisted of a surface reconnaissance and a
exploration program. Encountered soils were continuously logged in the fiel
representative and described in accordance with the Unified Soil Clgg
(ASTM D2488). The logs of this subsurface exploration are in
appendix.

Relatively u ped soil
samples were obtained at selected intervals within thg## using a California Ring
mpler. Bulk samples of
representative soil types were also obtained from pse samples were
transported to our geotechnical laboratory for eyaluati f appropriate testing. Borings

grticular date designated on the log.
may differ from conditions occurring at this
location. The passage of ti result in altered subsurface conditions due to
environmental chan In additi any stratification lines on the logs represent the
approximate boun between soil t and the transition may be gradual.

Subsurface conditions at o

Y/ Leighton
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GEOTECHNICAL BORING LOG LB-1

Project No. 12108.009 Date Drilled
Project Glen Helen Lighting Project Logged By
Drilling Co. 2R Drilling Hole Diameter
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation
Location See Figure 2 - Exploration Location Map Sampled By
c o m S 212 | 42| 4=~ SOIL DESCRIPTION
SelSs | E0| 8| © |95|L.|52|8% o
®O | 82 '5_87 3 K ] 5“5 = € | =0 | This Soil Description applies only to a location of the explO
>0 9f (o b o 2; oo | 28 ‘_’,,, time of sampling. Subsurface conditions may differ at other
2 o ) g g m? > § g o> | and may change with time. The description is
w [75) nd_-‘ a Q | W~ | actual conditions encountered. Transitions fa
gradual.
B1 SM @Surface: 2.5 inches of ASPHALT
HH Undocumented Atrtificial Fill (Afu)
@2.5": SILTY SAND (SM), dark brown, slig
1990 coarse sand, trace of gravel, 20% fines (fi
n ND with GRAVEL (SR, medium
_ oist, coarse sand, 15% gravel, 5%
5_
RAVEL (SP), medium
- m coarse sand, 15%
1985 .
_ AND with GRAVEL (SP), dense, olive
cemented, coarse sand, 20%
10— DED SAND with GRAVEL (SP), dense, olive
_ ghtly cemented, coarse sand, 15% gravel, 5%
1980+ 1.

15 @15": POORLY GRADED SAND with SILT (SP-SM), medium
dense, brown, slightly moist, medium to coarse sand, 10% fines
(field estimate)

-Auger slightly grinding

@20": POORLY GRADED SAND with GRAVEL (SP), very dense,
brown, slightly moist, medium to coarse sand, 5% fines (field

estimate)
-Auger slightly grinding, some cobbles in cuttings

@25": POORLY GRADED SAND with GRAVEL (SP), dense, gray
and brown, wet, medium to coarse sand, 5% fines (field

estimate)
-Auger slightly grinding, GW measured @ 25'

SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT Y o
G GRAB SAMPLE CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///, Le|g hton
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T_TUBE SAMPLE CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2


J3922
Stamp


GEOTECHNICAL BORING LOG LB-1

Project No. 12108.009 Date Drilled 7-20-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation
Location See Figure 2 - Exploration Location Map Sampled By
c o " o 212 | o2 é~ SOIL DESCRIPTION
(] ~ a— [}] ns [72] - W(I)
%"5 "5_"5 '5_87 'g K 38 5“5 2t 5 | This Soil Description applies only to a location of the e
>0 of | &3 = o 2= | 0a DY | O | time of sampling. Subsurface conditions may differ at of
< (=] o g g m L | > § g 0> | and may change with time. The description is a simplificati
w [75) nd_-‘ a Q | W~ | actual conditions encountered. Transitions be ]
gradual.
S
30— R6 5013 SP-SM| @30 POORLY GRADED SAND wi
I . very dense, light brown, wet, medi8
ot (field estimate)
1960 = L -Auger slightly grinding
35— . s3 | 8 SP-SM| @35': POOR D with SILT (SP-SM), dense, light
Al 14 brown, ve pacoarse sand, trace of gravel, 10%
. - . N 24
1955- = L. »
A= 1 R-7 19 @40 POORLY GRDED SAND with SILT (SP-SM), light brown,
O . 19 very moist, me to coarse sand, trace of gravel, 10% fines
7/ 50/5" field estimatg
1950+ — — AND (SC), very dense, brown, wet, fine to coarse
es (field estimate)
@45'": CLAYEY SAND (SC), very dense, brown, wet, medium to
coarse sand, 20% fines (field estimate)

@50': CLAYEY SAND (SC), very dense, brown, wet, coarse sand,
15% fines (field estimate)

TOTAL DEPTH = 51 FEET

GROUNDWATER ENCOUNTERED AT 25 FEET

BACKFILLED TO SURFACE WITH SOIL CUTTINGS and
ASPHALT COLD PATCH

SAMPL%OTYPES:

B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:

-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT Y .

CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///,Le|gh1'on
CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =

CR CORROSION PP POCKET PENETROMETER STRENGTH

CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG LB-10

Project No. 12108.009 Date Drilled 7-21-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"

Drilling Method  Hojlow Stem Auger - Autohammer

Ground Elevation 2079’

Location See Figure 2 - Exploration Location Map Sampled By AA

c ,,, S 212 | 42| 4=~ SOIL DESCRIPTION
<] - =4 (1} 4 ns | 0 o | 4N
9| 8o | 52 ° K 29 | u= | 2 | B¢y | This Soil Description applies only to a location of the exploratia
o o S C| 00O
So ) o % o= wo | O | . ; & !
>0 | o (o = =5 | 82| gE | =»n time of sampling. Subsurface conditions may differ at other loca
27 a o Z g Pl > | = S | D= | and may change with time. The description is a simplificggion of the
w [75) nd_-‘ a Q | N~ | actual conditions encountered. Transitions between so
gradual.
S
0 B-1 SP-SM| Alluvial Wash Deposits (Qw)
_ 1 @Surface: POORLY GRADED SAND with
(SP-SM), tan, dry, coarse sand, somg
_ 1 present, 8% gravel, 8% fines (lab
| R-1 8 114 2 |SP-SM| @2.5" POORLY GRADED SAND with &
.. 1 (SP-SM), medium dense, tan, dry, fine
2075- - . 27 gravel, 10% fines (field estimate)
5 R-2 18 | 99 2 |SP-sM| @5'": POORLY GRAD
| 20 medium dense,
22 gravel, 10% fig

_| R-3 50/6" SP

20701 .
10— R-4 1" SP ND with GRAVEL (SP), dense, olive
_| 15 g€ sand, 15% gravel, 5% fines (field
27

2065 . .. H

@15": SILTY SAND (SM), medium dense, brown, slightly moist,
fine to coarse sand, trace of gravel, trace of tree roots, 25%
fines (field estimate)

SM | @20': POORLY GRADED SAND with SILT (SP-SM), very dense,
brown, moist, medium to coarse sand, fine to coarse gravel,
10% fines (field estimate)

-Auger grinding heavily

SP-SM| @25": POORLY GRADED SAND with SILT (SP-SM), dense,

brown, slightly moist, medium to coarse sand, trace of gravel,
10% fines (field estimate)

C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:

-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT Y .

CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///,Le|gh1'on
CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =

CR CORROSION PP POCKET PENETROMETER STRENGTH

CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 2
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GEOTECHNICAL BORING LOG LB-10

Project No. 12108.009 Date Drilled 7-21-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - Autohammer Ground Elevation _2079'
Location See Figure 2 - Exploration Location Map Sampled By AA
c o ,,, o 212 | o2 é~ SOIL DESCRIPTION
o N = [V] ns 7] = | 2N
%"5 "5_"5 '5_87 'g K ES ‘é 5“5 2t '—“o This Soil Description applies only to a location of the exploratiol :
>0 of | &3 = o 2= | 0a 23 | O | time of sampling. Subsurface conditions may differ at other lo o
< (=] o = £ 1] > oc 0> | and may change with time. The description is a simpilification o ]
w < © - =0 =) o - ; o
n A Q | O~ | actual conditions encountered. Transitions between soj >
o radual. =
g
S -—wv
30 R-6 40 SM @30': SILTY SAND (SM), very dense, brown, v
_| 50/5" coarse sand, slightly cemented, trace o
estimate)
2045- 1] u
35 o s3 N 16 SP @35": POORLY GRAD AND (SP), very den
B R 34 slightly moist, fin and, trace of gravi
: '. : [\ 35 (field estimate)
2040 -4 u
40 Y s4 |\ so8" spP ND with GRAVEL (SP), very dense,
| °6 t, medium to coarse sand, 15%
g /
ERRKe i
o
_‘ - ')OO ! L
2035 - P u
45— e} s5 | 28 @45 POORLY GRADED SAND with GRAVEL (SP), very dense,
I 28 grayish brown, slightly moist, medium to coarse sand, 15%
)"6 [\ 50/6" gravel, 5% fines (field estimate)
- . 're ( L
O
o
P 4
b9
Q
e SM @50'": SILTY SAND (SM), very dense, brown, slightly moist,
medium to coarse sand, 20% fines (field estimate)
TOTAL DEPTH = 51.5 FEET
NO GROUNDWATER ENCOUNTERED
BACKFILLED TO SURFACE WITH SOIL CUTTINGS

TYPE OF TESTS:

-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///,Le|gh1'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T_TUBE SAMPLE CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2


J3922
Stamp


GEOTECHNICAL BORING LOG LB-11

Project No. 12108.009 Date Drilled 7-25-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation _ 2076'
Location See Figure 2 - Exploration Location Map Sampled By AA
c o ‘,, o 212 | o2 é~ SOIL DESCRIPTION
o N = [V] ns 7] = ‘n(l)_
%"5 "5_"5 '5_87 'g K 3 ‘é 5“5 2c c—“Q This Soil Description applies only to a location of the exploratiQ
>0 of | &3 = =3 2; aa | 28 | O | time of sampling. Subsurface conditions may differ at other loCt
< (=] 15} g g o > § g "5 | and may change with time. The description is a simplificgtion of
w n A Q | O~ | actual conditions encountered. Transitions between s
o
gradual.
S
0 el SM | Alluvial Wash Deposits (Qw)
2075- PHEN 9 L @Surface: SILTY SAND (SM), gray, dry, fi
'>° 3’<{ trace of fine to coarse gravel, 30% fig
—o B T L
oD v , .
o\l -1 9 2 | GM | @2.5"SILTY GRAVEL (GM), medium §
b ' 13 moist, fine to medium sand, trace of c8 el up
_a ® 1 [\ 12 to 1", 15% fines (field estimate)
b P ) q
5—ta N\p [ |
c ot S-2 10 SP-SM| @5": POORLY GRADES#
2070- e 1 medium dense, b d
AN trace of coarsg ine ¢ 10% fines (fleld
_ s3 M 9 3 |sp-sm T and GRAVEL
15 v medlum to coarse
_ [y 14 ", 10% fines (field
10 s4 | 15 sp D with GRAVEL (SP), medium
2065- e e 18 o coarse sand, fine gravel up to 1",
' Iy 15
L A @15'": POORLY GRADED SAND with GRAVEL (SP), tannish
brown, fine to coarse sand, fine gravel up to 1", 5% fines (field
estimate)
@16": SILTY SAND (SM), medium dense, brown, fine sand
@20'": SILTY SAND (SM), medium dense, yellowish brown, moist,
fine sand, 35% fines (field estimate)

@25": POORLY GRADED SAND with GRAVEL (SP), very dense,
grayish brown, dry to moist, fine to coarse sand, slightly
cemented, gravel up to 1", 5% fines (field estimate)

TOTAL DEPTH = 26.5 FEET
NO GROUNDWATER ENCOUNTERED
BACKEFILLED TO SURFACE WITH SOIL CUTTINGS

TYPE OF TESTS:

-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT y o
G GRAB SAMPLE CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///,Le|gh1'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T_TUBE SAMPLE CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1
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GEOTECHNICAL BORING LOG LB-12

Project No. 12108.009 Date Drilled 7-25-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation _ 2063'

Location See Figure 2 - Exploration Location Map Sampled By AA

. 7]
c o ¢,, o 212 | o2 é~ SOIL DESCRIPTION %
o - 4 [4] ns 7] = - | 0O
50| 8o | 52 T 9 22 | Suw | 3 | B¢ | This Soil Description applies only to a location of the exploration 3 .,l__
>0 | o (o = =5 | 02| 3L | Zn time of sampling. Subsurface conditions may differ at o o
Q2 a 5] g g ol | > § S | S | and may change with time. The description is a simplific. 4
w n A Q | O~ | actual conditions encountered. Transitions between soil ty, >
o
gradual.
S
0 []-] SM | Alluvial Wash Deposits (Qw)
_ L @Surface: SILTY SAND (SM), gray,
trace of fine to coarse gravel, 309
2060- AT s1 M 5 SP-SM| @2.5": POORLY GRADED SAND with SIL
B 9 dense, grayish brown, dry to moist, fine to
_ [\ 10 of coarse sand, fine gravel up to 1", 10% fine'
5] s2 M o 2 |SP-SM| @5" POORLY ith SILT (SP-SM), medium
_ 1 d ine to coarse sand, fine gravel,
N 11
2055- e s3 M 4 SP Y SAND with GRAVEL (SP), loose, dark
SRR 5 ine to coarse sand, fine gravel, 10% fines
] A 5
10 s4 ] s 3 [spsm DED SAND with SILT and GRAVEL (SP-SM),
_ 7 medium dense, Bown, moist, fine to coarse sand, fine gravel,
[\ 14 micaceous, 10%8lhes (field estimate)
2050{ - a
15 @15": POORLY GRADED SAND with GRAVEL (SP), medium
dense, brown, moist, medium to coarse sand, trace of fine sand,
fine gravel, 5% fines (field estimate)
@20": POORLY GRADED SAND with GRAVEL (SP), dense,
brown, moist, medium to coarse sand, trace of fine sand, fine
gravel, 5% fines (field estimate)
@25'": POORLY GRADED SAND with GRAVEL (SP), dense,
tannish brown, moist, medium to coarse sand, trace of fine
sand, fine gravel, 5% fines (field estimate)
-Gray rock up to 3 inches found in sampler /—
=26.5 FEET

NO GROUNDWATER ENCOUNTERED
BACKEFILLED TO SURFACE WITH SOIL CUTTINGS

SAMPL%OTY S: TYPE OF TESTS:

B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT Y o

G GRAB SAMPLE CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///, Le|g hton
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =

S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH

T_TUBE SAMPLE CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1


J3922
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GEOTECHNICAL BORING LOG LB-2

Project No. 12108.009 Date Drilled 7-20-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation _ 1996'
Location See Figure 2 - Exploration Location Map Sampled By AA
c o ,,, o 212 | o2 é~ SOIL DESCRIPTION
(] ~ a— [}] ns [72] - W(I)
%"5 "5_"5 '5_87 'g K ES ‘é 5“5 2t '—“o This Soil Description applies only to a location of the exploration, :
>0 9f (o b o 2; oo | 28 ‘_’,,, time of sampling. Subsurface conditions may differ at other lo o
< (=] o = £ 1] S S | 5= | and may change with time. The description is a simplification of ]
i b [ = | 2 | =0 | 0D al It . <
n nd_-‘ a Q | O~ | actual conditions encountered. Transitions between soil, >
gradual. -
S -
0= SM_ | \@Surface: 2 inches of ASPHALT i
1995- —- — Undocumented Attificial Fill (Afu)
' @2": SILTY SAND (SM), dark brown, slig
— = sand, trace of gravel, 20% fines (fig
| T T T 7saT M 57 T 7T T 7 7sP T Alluvial Wash Deposits (Qw)
8 @2.5" POORLY GRADED SAND (SP),
_ AN brown, slightly moist, medium to coarse
5% fines (field estimate)
ST s2 || s P AND (SP), medium de
19904 R 185 d, trace of gravel, 5
_| s3 M 12 SP @7.5": POOR S medium dense, olive
13 brown, sligh i and, 5% fines (field
_ 11 estimate)
10 s4 | s SP-SM AND with SILT (SP-SM), medium
| o 7 oarse sand, 10% fines (field
1985 . !
[\ 10 estimate)
15 s5 | 19 @15": SILTY SAND (SM), medium dense, brown, slightly moist,
1980- . 9 fine to medium sand, 40% fines (field estimate)
A 9
16 SM @20': SILTY SAND (SM), medium dense, brown, slightly moist, -200, AL
fine to medium sand, 44% fines (lab)
ML @25": SANDY SILT (ML), very stiff, brown, slightly moist, fine to
medium sand, 60% low plasticity fines (field estimate)
TOTAL DEPTH = 26.5 FEET
NO GROUNDWATER ENCOUNTERED
BACKFILLED TO SURFACE WITH SOIL CUTTINGS and
ASPHALT COILD PATCH
TYPE OF TESTS:
-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///, Le|g h'|'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE 4
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH

T TUBE SAMPLE

CU_UNDRAINED TRIAXIAL RV R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1


J3922
Stamp


GEOTECHNICAL BORING LOG LB-3

Project No. 12108.009 Date Drilled
Project Glen Helen Lighting Project Logged By
Drilling Co. 2R Drilling Hole Diameter
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation
Location See Figure 2 - Exploration Location Map Sampled By
c ,,, S 212 | 42| 4=~ SOIL DESCRIPTION
S, | 5w | 2 g Z 25| 2, _| 5<| 82
Ho | go <o ° K 3 ‘é Su= | S€ | =¢) | This Soil Description applies only to a location of the explora
Se| g0 | §9 | 2 g | o= | 88|28 | Og | time of sampling. Subsurf dit
w o c = £ =5 |02 ‘& | =u | time of sampling. Subsurface conditions may g
2 o ) b & m? > =6 | oo | and may change with time. The descriptiond
w [75) nd_-‘ a Q | W~ | actual conditions encountered. Transitio
gradual.
S
0 el o] @Surface: 2 inches of ASPHALT over 4 i
=1 = SM | Undocumented Atrtificial Fill (Afu)
11 @7": SILTY SAND (SM), dark brown, dry, fine d, 30%
2000+ 17, — fines (field estimate)
ENE S-1 g 2 SM rse sand,
R B 21 __1__
_ N 2 SP | “ATluvial Wash DEBBeits (Qu B~~~ —————————— -
5_ —
S-2 4 SP dium dense, grayish
n 145 e to coarse sand, 5% fines (field
1995 -+ =
| s3 M 3 SM ¥ loose, brown, slightly moist,
2 % fines (field estimate)
] A 2
10— s4 | 3 (SM), loose, brown, slightly moist, medium to
_ 3 % fines (field estimate)
.. N 3
1990+ - . u
15 @15": SILTY SAND (SM), loose, brown, slightly moist, fine sand, -200, AL
32% fines (lab)
ML @20'": SANDY SILT (ML), stiff, brown, slightly moist, fine sand,
70% low plasticity fines (field estimate)
SM @25": SILTY SAND (SM), dense, light brown, moist, medium to
coarse sand, 35% fines (field estimate)
TOTAL DEPTH = 26.5 FEET
NO GROUNDWATER ENCOUNTERED
BACKFILLED TO SURFACE WITH SOIL CUTTINGS and
ASPHALT COLD PATCH
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///, Le|g h'|'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1


J3922
Stamp


Project No.

Project
Drilling Co.

Drilling Method

GEOTECHNICAL BORING LOG LB-4

12108.009 Date Drilled
Glen Helen Lighting Project Logged By
2R Drilling Hole Diameter

Hollow Stem Auger - Autohammer

Ground Elevation

Location See Figure 2 - Exploration Location Map Sampled By
c U, S 212 | 42| 4=~ SOIL DESCRIPTION
S, | 5w | 2 8 Z 25| 2. | 5= | 89
o | Bo | SO ° K 22| &w | B¢ =—¢) | This Soil Description applies only to a location of the explor:
[} Py Q'd.) Q.0 = oy OE DO n o (& ., S e .
>0 | o (o = =5 QQ | =+ | Z¢n | time of sampling. Subsurface conditions may dii
K-} a o g g ol | > § S | = | and may change with time. The description j
w [75) nd_-‘ a Q | W~ | actual conditions encountered. Transitiong
gradual.
S
0—|_ M @Surface: 4 inches of ASPHALT
— — Undocumented Artificial Fill (Afu)
@4": SILTY SAND (SM), dark brown, slightl
— — sand, 35% fines (field estimate)
_ T 7T s 27T T 7177 77 sM T Young Alluvial Fan péPesiggNQyd) 20000 & ]
1 3 @2.5": SILTY SAN# , dark brown, slightly moist, fine to
1995- 1] [\ 4 coarse sand 4 estimate)
5] s2 M 3 SM @5": SILTY SA , slightly moist, fine to
_ 2 coarse sand,
I\ 3
_| s3 M 5 SM dium dense, dark brown, slightly
7 15% fines (field estimate)
19901 . N8
10— s4 | 4 (SM), loose, dark brown, moist, medium to -200
_ 3 % fines (lab)
A 4
1985{ - .
15 S-5 @15": SILTY SAND (SM), medium dense, dark brown, moist,
_ medium to coarse sand, 35% fines (field estimate)
8 SM @20': SILTY SAND (SM), medium dense, dark brown, moist,
10 medium to coarse sand, 35% fines (field estimate)
13
@22': Encountered Groundwater
8 SM @25'": SILTY SAND (SM), medium dense, dark brown, wet,
15 medium to coarse sand, 30% fines (field estimate)
15
TOTAL DEPTH = 26.5 FEET
GROUNDWATER ENCOUNTERED AT 22 FEET
BACKFILLED TO SURFACE WITH SOIL CUTTINGS and
ASPHALT COLD PATCH
SAMPL%OTYPES: TYPE OF TESTS:

B BULK SAMPLE

C CORE SAMPLE

G GRAB SAMPLE

R RING SAMPLE

S SPLIT SPOON SAMPLE
T TUBE SAMPLE

-200 % FINES PASSING

DIRECT SHEAR

SA SIEVE ANALYSIS

AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT Y .
CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///,Le|gh1'on
CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =

CR CORROSION PP POCKET PENETROMETER STRENGTH

CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and

should not be used as a stand-alone document. * * *

Page 1 of 1


J3922
Stamp


GEOTECHNICAL BORING LOG LB-5

Project No. 12108.009 Date Drilled
Project Glen Helen Lighting Project Logged By
Drilling Co. 2R Drilling Hole Diameter

Drilling Method  Hojlow Stem Auger - Autohammer

Ground Elevation

Location See Figure 2 - Exploration Location Map Sampled By
c ,,, S 212 | 42| 4=~ SOIL DESCRIPTION
S, | 5w | 2 g 2 |e5|2_ |52|8n
Ho | go 'S_m 'g K ES ‘é 5“5 = € | = | This Soil Description applies only to a location of the explora
So ) o 2 % o= no | O . ; & !
>0 | o (o = =5 QQ | =+ | Z¢ | time of sampling. Subsurface conditions may differ at other 08
Kl =] o g g a? | > § S | ©> | and may change with time. The description is g !
w [75) nd_-‘ a Q | .~ | actual conditions encountered. Transitions b,
gradual.
S
0 — @Surface: 5 inches of ASPHALT over 4
I . B-1 SM Undocumented Artificial Fill (Afu) MD, SA,
- @29": SILTY SAND (SM), dark brown, slightly El, CR
2040+ - sand, 42% fines (lab)
_| S1 3 SM @2.5": SILTY SAND (SM e, dark brown, sligh Bist, fine to
4 coarse sand, 30%d
— 3
57 R-1 4 | 116 | 11 | SM | @5 SILTY SA e_dark brown, slightly moist,
| 9 fine to coarse )
.. 1
2035 .
| T 7T R2 Y e [ 120 | 10 T sm | YdBAg AlluvialE@hDepoSigov 00|
10 m dense, brown, slightly moist,
_ 14 cemerited, 20% fines (field estimate)
10— R-3 16 | 116 0" SILTY SANDMEM), medium dense, brown, slightly moist, DS
_ 18 arse sand, y cemented, 15% fines (field estimate)
. 23
2030 - .
15 S-2 @15'": POORLY GRADED SAND with SILT (SP-SM), dense,
_ 18 brown, slightly moist, coarse sand, 10% fines (field estimate)
24
2025{ -
20 R a7 SM | @20 SILTY SAND (SM), very dense, brown, slightly moist, coarse | DS
_ 50/5" sand, slightly cemented, 20% fines (field estimate)
2020+ — -
_ s3 ) 16 SC @25": CLAYEY SAND (SC), dense, brown, wet, fine to coarse
18 sand, 35% fines (field estimate)
Iy 25
2015 u
] @29.5": Encountered Groundwater
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///, Le|g h'|'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE b4
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2


J3922
Stamp


GEOTECHNICAL BORING LOG LB-5

Project No. 12108.009 Date Drilled 7-20-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"

Drilling Method  Hojlow Stem Auger - Autohammer

Ground Elevation 2042’

Location See Figure 2 - Exploration Location Map Sampled By

EIeFv:éion
DFeel::etth
G rl':1 gg ic
Attitudes

Sample No.

Blows
Per 6 Inches
Dry Density
pcf
Moisture
Content, %

c—“Q This Soil Description applies only to a location of the ex
‘_Jw' time of sampling. Subsurface conditions may differ at ot
‘0> | and may change with time. The description is a simplificati
N~ | actual conditions encountered. Transitions betweg@soil type.

G SOIL DESCRIPTION

gradual.

2010 -

2005{ .|

20001 -

45 iji

S4

S-5

37

=]
B wWN
© N s

31
38
30

[ =1

28
37
50/5"

[ =1

SP-SM| @30': POORLY GRADED SAND wit|

olive brown, wet, coarse sand, slig
(field estimate)

SP-SM| @35': POORL with SILT (SP-SM), very dense,

olive browg 0. cemented, 10% fines (field
estimate)
-Broken pieces &

40': POORLY GH
olive brown, wef
gravel, 10% fi

DED SAND with SILT (SP-SM), very dense,
oarse sand, cemented, trace of granitic
field estimate)

@45": SILTY SAND with GRAVEL (SM), very dense, brown, wet,
coarse sand, 15% gravel, 25% fines (field estimate)
\@46": MET REFUSAL

MET REFUSAL AT 46 FEET

GROUNDWATER ENCOUNTERED AT 29.5 FEET

BACKFILLED TO SURFACE WITH SOIL CUTTINGS and
ASPHALT COLD PATCH

COLLAPSED TO 17 FEET

SAMPL%OTYPES:
B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:
-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT Y .
CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///,Le|g hton
CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =
CR CORROSION PP POCKET PENETROMETER STRENGTH
CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG LB-7

Project No. 12108.009 Date Drilled 7-20-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"

Drilling Method  Hojlow Stem Auger - Autohammer

Ground Elevation 1988’

Location See Figure 2 - Exploration Location Map Sampled By
c ,,, S 212 | 42| 4=~ SOIL DESCRIPTION
S, | 5w | 2 g 2 |e5|2_ |52|8n
Ho | go <o ° K H ‘é Su= | S€ | =3 | This Soil Description applies only to a location of the e
Se| g0 | §9 | 2 g | o= | 88|28 | Og | time of sampling. Subsurf dit differ at
u. o © = £ =5 |02 ‘& | =u | time of sampling. Subsurface conditions may differ at 0
° (=] o E S [a1] | > =6 0> | and may change with time. The description is a simplific
w n A Q | O~ | actual conditions encountered. Transitions between soil typ
o
gradual.
S
0 B-1 SM Undocumented Artificial Fill (Afu)
_ 1 @Surface: SILTY SAND (SM), bro
42% fines (lab)
1985- _ T 77T RA Y 12 T 117 ] 78 T ML | Young Alluvial Fan Deposits (Qyf) ]
17 @2.5": SANDY SILT (ML), very stiff, dark bro
_ 24 low plasticity fines (fielghestimate)
5 R-2 9 | 123 | 11 | ML | @5"SILTwith stiff, brown, slightly moist, fine
_ 14 sand, 85Y s (field estimate)
17
1980- _ R-3 7 119 1 ML L), very stiff, brown, slightly moist, fine to DS
14 plasticity fines (field estimate)
— 22
10 R-4 18 SM @10': SILTY SA SM), very dense, brown, slightly moist,
_ 42 medium to coall§@ sand, slighly cemented, 15% fines (field
50/4" estimate)
1975{ :
@15": SILTY SAND (SM), medium dense, brown, moist, medium to
coarse sand, 30% fines (field estimate)
@18.5": Encountered Groundwater
@20": POORLY GRADED SAND with SILT (SP-SM), dense,
brown, wet, fine to coarse sand, 10% fines (field estimate)
@25": CLAYEY SAND (SC), dense, brown, wet, medium to coarse
sand, 30% fines (field estimate)
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///, Le|g h'|'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE b4
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2


J3922
Stamp


GEOTECHNICAL BORING LOG LB-7

Project No. 12108.009 Date Drilled 7-20-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"

Drilling Method  Hojlow Stem Auger - Autohammer

Ground Elevation 1988’

Location See Figure 2 - Exploration Location Map Sampled By
. 7]
c o ,,, o 212 | o2 é~ SOIL DESCRIPTION %
o N = [V] ns 7] = | 2N
B0 "5_"5 <o ° K ES ‘é 5"'- 2t '—“o This Soil Description applies only to a location of the exploratioi :
Se| g0 | §9 | 2 e | o= |A83|.28 O |time ofsampiing. Subsurf dit differ at S
u. o © = £ =5 |0 oE | = | time of sampling. Subsurface conditions may differ at.
Q2 a ) E & m? > s6 | oo and may change with time. The description is a simpli 8_
w n A Q | O~ | actual conditions encountered. Transitions between soil >
o
gradual.
S
30 R6 15 CL | @30 SANDY LEAN CLAY (CL), hard, b
_ 27 low toughness, 60% medium plastj
41
1955+ T u
35 7 s3 N 15 SC | @35 CLAYEY S se, tan, wet, medium to coarse
_ 17 sand, 25% fig
/ Iy 18
1950 % -
et S-4 @40'": POORLY ADED SAND (SP), olive brown, wet, coarse
LR sand, 5% finesylie!d estimate)
7/ H D (SC), dense, dark gray, wet, fine to coarse
_ / a field estimate)
1945- — e
N i MET REFUSAL AT 43 FEET
GROUNDWATER ENCOUNTERED AT 18.5 FEET
BACKFILLED TO SURFACE WITH SOIL CUTTINGS and
ASPHALT COLD PATCH
SAMPL‘EOT S: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///, Le|g h'|'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE b4
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2
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GEOTECHNICAL BORING LOG LB-8

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Project No. 12108.009 Date Drilled 7-21-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation _ 2106'
Location See Figure 2 - Exploration Location Map Sampled By
c m S 212 | 42| 4=~ SOIL DESCRIPTION
S.|s.| 2 g Z 25| 2, _| 5<| 82
o | Bo | S ° K 28| Su= | 2 | B¢y | This Soil Description applies only to a location of the explorati3
[} Py Q'd.) Q.0 = oy OE DO n o (& ., S e .
>0 | o (o b £ =5 | 82| gE | =»n time of sampling. Subsurface conditions may differ at other loca
< (=] o b 5 m? > = g "8 | and may change with time. The description is a simplifigli
w [75) [ Q | W~ | actual conditions encountered. Transitions between soll
o
gradual.
S
LN SASK: GP | @Surface: POORLY GRADED GRAVE
2105- I Y A B-1 brown, dry, fine to coarse gravel, cg MD, SA,
- (4 inches) 20% sand, 5% fines (fig CR
— Alluvial Wash Deposits (Qw)
_ R-1 7 134 5 SM @2.5" SILTY SAND with GRAVEL (SM)}
16 brown, slightly moist, fine to coarse san@
_ 14 fines (lab)
-Auger grinding, some cobble in cuttings
5 R-2 8 99 3 |SP-SM| @5': POORLY GRA P with SILT (SP-SM
2100- e 9 dense, brow medium to coarse sand, trace of
' 14 gravel, 10%
- -Auger grindj
et R-3 14 130 2 SM @7.5" SILTY S PR Sy, dense, brown, slightly
o 30 moist, mediu se sand, trace of gravel, 15% fines (field
a o ] 32 -
10— J10 R-4 20 123 EL (SM), very dense, brown, slightly
2095 . J 50/6" 1d, trace of gravel, 15% fines (field estimate)
15 - s1 |\ so3 @15'": POORLY GRADED SAND with GRAVEL (SP), very dense,
2090- R 6 brown, moist, fine to coarse sand, 5% fines (field estimate)
' 30 { A -Auger grinding, pieces of broken sanstone present in sampler
- Q)
.o
oy
7P d
1769
20
20— OQC R-5 SP @20": POORLY GRADED SAND with GRAVEL (SP), very dense,
2085 I brown, slightly moist, coarse sand, 15% gravel, 5% fines (field
. . )o estimate)
1 -Auger grinding, some cobbles in cuttings
| {
2 ‘s Mo 17 SP @25'": POORLY GRADED SAND with GRAVEL (SP), very dense,
2080- Q 27 brown, slightly moist, coarse sand, 20% gravel, 5% fines (field
[\ 29 estimate)
_ L -Auger grinding
- ) L
- P L
b0
SAMPL S: TYPE OF TESTS:
B BULKSAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///, Le|g h'|'on
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE b4
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

Page 1 of 2


J3922
Stamp


GEOTECHNICAL BORING LOG LB-8

Project No. 12108.009 Date Drilled 7-21-23
Project Glen Helen Lighting Project Logged By AA
Drilling Co. 2R Drilling Hole Diameter 8"

Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation _ 2106'
Location See Figure 2 - Exploration Location Map Sampled By
c 0, S 212 | 42| 4=~ SOIL DESCRIPTION
Selss| 20| & | 5 | 95| 52 84
so | go '5_87 'g K H ‘é 5“5 =S | = | This Soil Description applies only to a location of the
>0 of | &3 = =3 o e l=1- 28 | O | time of sampling. Subsurface conditions may differ a
Q2 a 5] g g ol | > § S | B> | and may change with time. The description is a simplifi
w [75) [ Q | N~ | actual conditions encountered. Transitions bet|
o
gradual.
S
30 Y R-6 50/2" SP | @30 NO RECOVERY
2075- & )° 6 -Auger grinding
‘ro_{
_ _OO6 L
o
1P 5
1769 i
. . )06
. OOC s3 || 35 SP | @35 POOR D with GRAVEL (SP), very dense,
2070- 4P 50/6" olive brg i i8St coarse sand, 15% gravel, 5% fines
= ;6 A (field eNgte)
1 ro L -Auger heavi i Pbles in cuttings
O
_ o |
g
1769 i
40— F &) v .. . .
-)o h S-4 25 @40": POORLYWSRADED SAND with GRAVEL (SP), very dense,
2065- 410 50/5" olive brown, st, coarse sand, 15% gravel, 5% fines (field
-P N estimate)
I 5’6( L i ding to 45 FEET, cobbles in cuttings
o
4769 i
-y
= )O h o
45— b9
R 6 @45": POORLY GRADED SAND with GRAVEL (SP), very dense,
-D olive brown, slightly moist, coarse sand, 20% gravel, 5% fines
(field estimate)
@50'": POORLY GRADED SAND with GRAVEL (SP), very dense,
\ olive brown, slightly moist, coarse sand, 20% gravel, 5% fines /
(field estimate)
TOTAL DEPTH = 50.5 FEET
NO GROUNDWATER ENCOUNTERED
BACKFILLED TO SURFACE WITH SOIL CUTTINGS

SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT y o
G GRAB SAMPLE CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///, Le|g hton
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T_TUBE SAMPLE CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2
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Stamp


GEOTECHNICAL

BORING LOG LB-9

Project No. 12108.009 Date Drilled
Project Glen Helen Lighting Project Logged By
Drilling Co. 2R Drilling Hole Diameter
Drilling Method  Hojlow Stem Auger - Autohammer Ground Elevation
Location See Figure 2 - Exploration Location Map Sampled By
c o " o 212 | o2 é~ SOIL DESCRIPTION
Su| £w | € 3 > o5 | 2 | 52| 82| . . - , .
®O| a2 9_87 3 2 ] o5 | =S | =0 | This Soil Description applies only to a location of the e
>0 9f (o b o o o | B 22 ‘_’,,, time of sampling. Subsurface conditions may differ at oth
Kl =] o g g a? | > § S | = | and may change with time. The description is a si
w [75) nd_-‘ a Q | W~ | actual conditions encountered. Transitions bg
gradual.
S
0 [[-] SM | Alluvial Wash Deposits (Qw)
_ L @Surface: SILTY SAND (SM), gray,
trace of fine to coarse gravel, 30% fine
| s1 M 10 SP @2.5": POORLY GRADED SAND (SP), mediu
S0 5 brown, moist, medi oarse sand, trace o
2095 e [\ 8 (field estimate)
5 s2 N 14 2 |SP-SM| @5" POORMEERADED SAND with SILT and GRAVEL (SP-SM),
_ 16 dense, gra I gil to coarse sand, trace of
I\ 16
_ s3 M 17
. . 10
20901 " |’ Hon
10— s4 || 10
_| 1
17
2085+ - =
15 Y @15": POORLY GRADED SAND with GRAVEL (SP), very dense,
s e 6 dark grayish brown, moist, fine to coarse sand, 5% fines (field
P estimate)

-Rock found in sampler, gravel up to 3"

@20": POORLY GRADED SAND with GRAVEL (SP), dense, dark
grayish brown, moist, fine to coarse sand, 5% fines (field
estimate)

@25": POORLY GRADED SAND with GRAVEL (SP), very dense,
light tannish brown, moist, fine to medium sand, trace of coarse
sand, 5% fines (field estimate)

TOTAL DEPTH = 26.5 FEET

NO GROUNDWATER ENCOUNTERED

BACKFILLED TO SURFACE WITH SOIL CUTTINGS

SAMPL:EOTYPES:
B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:
-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERGLIMITS ~ EI  EXPANSION INDEX SE SAND EQUIVALENT Y .
CN CONSOLIDATION H  HYDROMETER SG SPECIFIC GRAVITY ///,Le|g hton
CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =
CR CORROSION PP POCKET PENETROMETER STRENGTH
CU__UNDRAINED TRIAXIAL _RV_R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1
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¥/ Leighton MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Project Name: Glen Helen Lighting/GE Tested By: F. Mina
Project No.: 12108.009 Input By: M. Vinet

Boring No.: LB-5 Depth (ft.): 0-5.0

Date:
Date:

Sample No.: B-1
Soil Identification:  Silty Sand (SM), Dark Yellowish Brown.

Preparation Method: X | Moist
Dry |
Mold Volume (ft3) Ram Weight = 8in.
TEST NO. 1 2 4 6
Wt. Compacted Soil + Mold (g) 5490 5586
Weight of Mold (9) 3519 3519

Net Weight of Soil (9)

Wet Weight of Soil + Cont. (g) 1632.2
Dry Weight of Soil + Cont. (g) 1547.2
Weight of Container (9)

2098.3
1893.2

Moisture Content (%) 12.7
Wet Density (pcf) 0.1 134.9
Dry Density (pcf) 121.9 119.7

Maximum Dry Densi ) 126.5 Optimum Moisture Content (%)

PROCEDURE US \

130.0

[X] Procedure
Soil Passing No. 4 (:
Mold : 4 in. (101.6 mm) diame
Layers: 5 i

SP. GR. =2.65
SP.GR.=2.70

\
A/k SP.GR. =275
N\ |
A\
\

125.0

A\
120.0 \ \
\

Dry Density (pcf)
o

[] ProcedurecC
Soil Passing 3/4 in. (19.0 mm) Sieve
6 in. (152.4 mm) diameter \

ers: 5 (Five) \ \

Blows per layer : 56 (fifty-six) 115.0 \
Use if +3/8 in. is >20% and +%4 in.

is <30% \

Particle-Size Distribution: \ \
| 4:54:42 |
GR:GATFI oo \
Atterberg Limits: '

0.0 5.0 10.0 15.0 20.

LL,PL,PI Moisture Content (%)

Compaction; LB-5, B-1 (07-20-23)


J3922
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7/ Leighton

Project Name:
Project No.:
Boring No.:
Sample No.:

Soil Identification:

Preparation Method:

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Glen Helen Lighting/GE

12108.009

LB-7
B-1

Silty Sand (SM), Dark Yellowish Brown.

Tested By: F. Mina

M. Vinet

Depth (ft.): 0-5.0

X' | Moist
Dry

Mold Volume (ft3) 0.03340

Date:
Date:

07/27/23
08

TEST NO. 1 2

Wt. Compacted Soil + Mold (g)

Weight of Mold

(9) 3519

Net Weight of Soil

Wet Weight of Soil + Cont. (g)

(9)

Maximum Dry De

PROCEDURE USED,

[X] Procedure A
Soil Passing No. 4 (:
Mold : 4 in. (101
Layers: 5 (Five)

Mold :
yers :

6 in. (152.4 mm)
5 (Five)

is <30%

Particle-Size Distribution:

| 1:57:42 |
GR:SA:FI
Atterberg Limits:

LL,PL,PI

Soil Passing 3/4 in. (19.0 mm) Sieve

ows per layer : 56 (fifty-six)
Use if +3/8 in. is >20% and +% in.

130.0

Dry Weight of Soil + Cont. (g) 1339.4

Weight of Container (9)

Moisture Content (%) 12.2
Wet Density (pcf) 133.5
Dry Density (pcf) 119.0

\

T

SP.GR. =
SP.GR. =
SP.GR. =

Dry Density (pcf)

diameter

115.0
\
\
110.0 \
0.0 5.0 10.0 15.0

Moisture Content (%)

Compaction; LB-7, B-1 (07-20-23)


J3922
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?/\Leighton

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Project Name: Glen Helen Lighting/GE

Tested By: F. Mina

Project No.: 12108.009
Boring No.: LB-8
Sample No.: B-1

Soil Identification:

07/27/23
08/08/2

Date:
Input By: M. Vinet Date:

Depth (ft.): 0-5.0

Silty Sand with Gravel (SM)g, Dark Yellowish Brown.

content of 1.0% for oversize particles

Note: Corrected dry density calculation assumes specific gravity of 2.70 and ure
Scalp Fraction (%) )z 10.
i 8.0

Preparation X | Moist
Method: Dry #3/4 10.5
Compaction X | Mechanical Ram #3/8
Method Manual Ram #4 0.07500 |
TEST NO. 1 2 5 6
Wt. Compacted Soil + Mold (g) 10137 10331
Weight of Mold (9) 5479 5479

Net Weight of Soil (9)

Wet Weight of Soil + Cont. (g)
Dry Weight of Soil + Cont. (Q)

Weight of Container (9)

Moisture Content (%)
Wet Density (pcf)
Dry Density (pcf)

Optimum Moisture Content (%0)
Corrected Moisture Content (%6)

[] Procedure A
Soil Passing No. 4 (4.75

\\

Mold :

A\

SP. GR. = 2.65
SP.GR.=2.70

SP.GR.=2.75

135.0

\\
\
\

il Passing 3/4 in. (19.0 mm) Sieve
. 6in. (152.4 mm) diameter

Dry Density (pcf)
i

130.0
- 5 (Five)

Blows per layer : 56 (fifty-six)
Use if +3/8 in. is >20% and +%4 in.

is <30%

Particle-Size Distribution:

| 30:53:17 |
GR:SA:FI
Atterberg Limits:

125.0

0.0 5.0

LL,PL,PI

\\

Moisture Content (%)

15.0 20

Compaction; LB-8, B-1 (07-20-23)
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¥/ Leighton MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Project Name: Glen Helen Lighting/GE Tested By: F. Mina Date:
Project No.: 12108.009 Input By: M. Vinet Date:
Boring No.: LB-10 Depth (ft.): 0-5.0

Sample No.: B-1

Soil Identification:  Poorly Graded Sand with Silt (SP-SM), Yellowish Brown.

Preparation Method: X | Moist
Dry
Mold Volume (ft3) 0.03340 Ram Weilght =
TEST NO. 1 2 4 6

Wt. Compacted Soil + Mold (g) 5390 5463 500 5493
Weight of Mold (9) 3519 3519 3519 3519
Net Weight of Soil (9) 1871 1944
Wet Weight of Soil + Cont. (g) 1304.5 1 1225.7
Dry Weight of Soil + Cont. (g) 1252.2 1175.0 252. 1106.5
Weight of Container (9) 276.5 276.1 79.8 280.3
Moisture Content (%) 74 8.4 11.4 14.4
Wet Density (pcf) 123.5 130.8 130.3
Dry Density (pcf) 117. 118.4 117.4 113.9

Maximum Dry Densi cf) | 118.4 | Optimum Moisture Content (%)

PROCEDURE U

130.0

[X] Procedur \ SP.GR. = 2.65
Soil Passing No. 4 \ SP.GR.=2.70
Mold - Q SP.GR.=2.75
Layers : \ \
‘ 125.0
- \
8 A\
>
7 1200 \
2 \
(O]
O z TN \
Procedure C -
Soil Passing 3/4 in. (19.0 mm) Sieve o / \ \
: 6in. (152.4 mm) diameter \
5 (Five) \ \ \
Blows per layer : 56 (fifty-six) 115.0 N\ \
Use if +3/8 in. is >20% and +% in. \
is <30% \
Particle-Size Distribution: \ \
[ 8:84:8 |
CRSAFT oo \
Atterberg Limits: 0.0 50 10.0 15.0 20.
[LPLPI Moisture Content (%)

Compaction; LB-10, B-1 (07-20-23)
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Y/ Leighton

PARTICLE-SIZE DISTRIBUTION (GRADATION)

of SOILS USING SIEVE ANALYSIS

Project Name: Glen Helen Lighting/GE

ASTM D 6913

Tested By: FLM

Checked By: MRV

Depth (feet): 0-5.0

Project No.: 12108.009
Boring No.: LB-5
Sample No.: B-1

Soil Identification: Silty Sand (SM), Dark Yellowish Brown.

Date:
Date:

¥7/26/23
B/08/23

. - Sample Passing Sample
Calculation of Dry Weights Whole Sample 44 Moisture Contents passing #4
Container No.: P P Wt. of Air-Dry Soil + Cont.(g 1049.3
Wt. Air-Dried Soil + Cont.(g) 2315.4 1049.3 1049.3
Wt. of Container (9) 716.2 716.2 Wt. of, (9) 716.2 716.2
Dry Wt. of Soil (9) 1452.5 333.1 10.1 0.0
Containgg P
Passing #4 Material After Wet Sieve Wt g 904.9
Wt. 716.2
d on # 200 Sieve (g) 188.7

U. S. Sieve Size

tive Weight of Dry Soil Retained (g)

Whole Sample Sample Passing #4

Percent Passing
(%)

GRAVEL: 4 %
SAND: 54 %
FINES: 42 %
GROUP SYMBOL.: SM

Remarks:

Cu = D60/D10 =
Cc = (D30)2/(D60*D10) =

N/A
N/A
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GRAVEL SAND
COARSE \ FINE COARSE |  MEDIUM \ FINE
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER
3.0 112" 34" 3/8" #4 #8 #16 #30  #50  #100  #200
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PERCENT FINER BY WEIGHT
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0
100.000

1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)

Project Name:

Proiect N Boring No.: LB-5 Sample No.: B-1
roject No.:
Depth (feet): 0-5.0 Soil Type : SM
PARTICLE - SIZE Soil Identification:  Silty Sand (SM), Dark Yellowish Brown.

Le DISTRIBUTION

ASTM D 6913 GR:SA:FI : (%) 4 : 54: 42 Aug-23

Sieve; LB-5, B-1 (07-20-23)
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Y/ Leighton

Project Name: Glen Helen Lighting/GE
Project No.: 12108.009

Boring No.: LB-7

Sample No.: B-1

Soil Identification: Silty Sand (SM), Dark Yellowish Brown.

PARTICLE-SIZE DISTRIBUTION (GRADATION)
of SOILS USING SIEVE ANALYSIS
ASTM D 6913

Tested By: FLM
Checked By: MRV
Depth (feet): 0 4

Date¥

Calculation of Dry Weights Whole Sample Samp'i:assmg pazzmg':t .
Container No.: SR SR 2255.9 1053.9
Wt. Air-Dried Soil + Cont.(g) 2255.9 1053.9 2162.7 1053.9
Wt. of Container (9) 696.5 696.5 696.5 696.5
Dry Wt. of Soil (9) 1465.6 6.4 0.0

SR
Passing #4 Material After Wet Sieve 905.4
696.5
208.9

Percent Passing

Sample Passing #4 (%)

#200 0.075 206.1 41.8
PAN
GRAVEL: 1%
SAND: 57 %
FINES: 42 %%
GROUP SYMBOL: SM Cu = D60/D10 = N/A
Cc = (D30)2/(D60*D10) = N/A

Remarks:
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GRAVEL SAND

COARSE \ FINE COARSE |  MEDIUM \ FINE SUT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER
3.0" 11/2"  3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name:
i Boring No.: LB-7 Sample No.: B-1
Project No.: .
Depth (feet): 0-5.0 Soil Type : SM

PARTICLE - SIZE Soil Identification:
DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%) 1 : 57: 42 Aug-23

Silty Sand (SM), Dark Yellowish Brown.

Sieve; LB-7, B-1 (07-20-23)
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Y/ Leighton

PARTICLE-SIZE DISTRIBUTION (GRADATION)

of SOILS USING SIEVE ANALYSIS

Project Name: Glen Helen Lighting/GE

ASTM D 6913

Tested By:

Depth (feet): 0-5.0

FLM
Checked By: MRV

Project No.: 12108.009
Boring No.: LB-8
Sample No.: B-1

Soil Identification: Silty Sand with Gravel (SM)g, Dark Yellowish Brown.

. - Sample Passing Sample
Calculation of Dry Weights Whole Sample 44 Moisture Contents passing #4

Container No.: S S Wt. of Aig + Cont.(g) 1278.4

Wt. Air-Dried Soil + Cont.(g) 2983.8 1278.4 2903.4 1278.4

Wt. of Container (9) 946.7 946.7 946.7
Dry Wt. of Soil (9) 1956.9 4.1 0.0
S

Passing #4 Material After Wet Sieve 1201.8

946.7

255.1

U. S. Sieve Size

mulative Weight of Dry Soil Retained (g)

Whole Sample Sample Passing #4

Percent Passing
(%)

PAN

GRAVEL: 30 %

SAND: 53 %

FINES: 17 %

GROUP SYMBOL: (SM)g Cu = D60/D10 = N/A
Cc = (D30)2/(D60*D10) = N/A

Remarks:
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GRAVEL SAND
COARSE \ FINE COARSE |  MEDIUM \ FINE CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER
3.0" 11/2"  3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Glen
i Boring No.: LB-8 Sample No.: B-1
Project No.: .
Depth (feet): 0-5.0 Soil Type : (SM)g

PARTICLE - SIZE

DISTRIBUTION
ASTM D 6913

Soil Identification:  Silty Sand with Gravel (SM)g, Dark Yellowish Brown.

GR:SA:FI : (%)

30

53 :

17

Aug-23

Sieve; LB-8, B-1 (07-20-23)
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@Leighfon PARTICLE-SIZE DISTRIBUTION (GRADATION)
n of SOILS USING SIEVE ANALYSIS

ASTM D 6913
Project Name: Glen Helen Lighting/GE Tested By: FLM Date:
Project No.: 12108.009 Checked By: MRV
Boring No.: LB-10 Depth (feet): 0-5.0

Sample No.: B-1
Soil Identification: Poorly Graded Sand with Silt (SP-SM), Yellowish Brown.

. - Sample Passing Sample
Calculation of Dry Weights Whole Sample 44 Moisture Contents passing #4

Container No.: 12 12 Wt. of Airg 1078.4

Wt. Air-Dried Soil + Cont.(g) 2415.7 1078.4 1078.4

Wt. of Container (9) 699.5 699.5 699.5 699.5
Dry Wt. of Soil (9) 1674.3 378.9 2.5 0.0
12

Passing #4 Material After Wet Sieve 1049.3

(9) 699.5

#ined on # 200 Sieve (q) 349.8

Umulative Weight of Dry Soil Retained (g)

U. S. Sieve Size Percent Passing

(%)

Whole Sample Sample Passing #4

PAN
GRAVEL: 8 %
SAND: 84 9%
FINES: 8 %
GROUP SYMBOL: SP-SM Cu = D60/D10 = 6.25

Cc = (D30)2/(D60*D10) = 0.91
Remarks:
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GRAVEL SAND

COARSE \ FINE COARSE |  MEDIUM \ FINE SILT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER D
3.0 112" 34" 3/8" #4 #8 #16 #30  #50  #100  #200
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90

s N
\-\

70

60

50

40

30

PERCENT FINER BY WEIGHT

20

10

0
100.000 10.000 1.000 0.100 0.010 0.001

PARTICLE - SIZE (mm)

Boring No.: LB-10 Sample No.: B-1

Depth (feet): 0-5.0 Soil Type : P-SM

PARTICLE - SIZE Soil Identification:
DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%) 8 : 84 : 8 Aug-Z3

Poorly Graded Sand with Silt (SP-SM), Yellowish Brown.

Sieve; LB-10, B-1 (07-20-23)
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Boring No.

Sample No.

Depth (ft.)

Sample Type

Soil Classification

Soak Time (min)

Moisture Correction

Wet Weight of Soil + Container (gm.)

Dry Weight of Soil + Container (gm.)

Weight of Container (gm)

Moisture Content (%)

Container No.:

Sample Dry Weight Determination

Weight of Sample + Container (gm.)

Weight of Container (gm.)

Weight of Dry Sample (gm.)

Container No.:

After Wash

Dry Weight of Sample + Contai ( 414.9 440.2 471.1
Weight of Container (gm) 329.4 327.7 328.7
Dry Weight of Sample 85.5 112.5 142.4
% Passing No. 2f 44 32 28
% Retained No. 56 68 72

PERCENT PASSING

No. 200 SIEVE
ASTM D 1140

Project Name: Glen Helen Lighting/GE

Project No.:
Client Name:
Tested By:

12108.009

SBCSSD

F. Mina Date:

200 Wash (07-20-23)

07/28/23
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%///LelghTOh ATTERBERG LIMITS

ASTM D 4318
Project Name: Glen Helen Lighting/GE Tested By: F. Mina 08/01/23
Project No. : 12108.009 Input By: M. Vinet ate: 08/08/23
Boring No.: LB-2 Checked By: M. Vinet
Sample No.: S-6 Depth (ft.) 20.0

Soil Identification: Silty Sand (SM), Dark Yellowish Brown.

TEST PLASTIC LIMIT

NO. 1 2 1 ‘
Number of Blows [N]

Wet Wt. of Soil + Cont. (g)
Dry Wt. of Soil + Cont. (g)
Wt. of Container (9)

Moisture Content (%) [Wn]

) -Plastic (NP)
Non-Plastic (NP)

Liquid Limit

/

CH or OH

Plastic Limit

Plasticity Index

"A" Line

Classification

CLorOL

Plasticity Index

MH or OH

ML or OL

30 40 50 60 70 80 90 100
Liquid Limit (LL)

y Preparation 35
S

ultipoint - Dry Z 2
5

S 33
Procedure A b

o S 32
Multipoint Test 2

S a1

Procedure B 30

One-point Test
29
28
10 20 25 30 40 50 60 70 80 90 100

Number of Blows
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Y/ Leighton

ATTERBERG LIMITS

ASTM D 4318
Project Name: Glen Helen Lighting/GE Tested By:
Project No. : 12108.009 Input By:
Boring No.: LB-3 Checked By:
Sample No.: S-5 Depth (ft.)

Soil Identification: Silty Sand (SM), Dark Yellowish Brown.

F. Mina
M. Vinet

M. Vinet

15.0

TEST

PLASTIC LIMIT

08/08/23

Wet Wt. of Soil + Cont. (g)
Dry Wt. of Soil + Cont. (g)
Wt. of Container (9)

Moisture Content (%) [Wn]

NO. 1 2 1
Number of Blows [N]

Non-Plastic (NP)

Liquid Limit

Non-Plastic (NP)

Plastic Limit

Plasticity Index

Classification

Pl at "A" - Line = 0.73
One - Point Liquid Li alculation
LL =Wn(N/

38
37

36

Dry Preparation 3B
S
tipoint - Dry = 34
g
S 33
Procedure A b
Multipoint Test 2 =
IS)
= 31
Procedure B 30
One-point Test
29
28

CLorOL

/

CH or OH

"A" Line

Number of Blows

MH or OH
ML or OL
0 T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (LL)
10 20 25 30 40 50 60 70 90 100
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Project Name:

EXPANSION INDEX of SOILS
ASTM D 4829

Glen Helen Lighting/GE

Tested By: F. Mina

Project No. :

12108.009

Boring No.:

LB-5

Sample No. :

B-1

Sample Description:

Silty Sand (SM), Dark Yellowish Brown.

Checked By: M. Vinet Dz
Depth: 0-5.0
Location: N/A

78/8/23 N

Dry Wt. of Soil + Cont. (gm.)
Wt. of Container No. (gm.)
Dry Wt. of Soil (gm.)

\

Weight Soil Retained on #4 Sieve
Percent Passing # 4

MOLDED SPECIMEN After Test

Specimen Diameter (in.) 4.01
Specimen Height (in.) 1.0025
Wt. Comp. Soil + Mold (gm.) 612.9
Wt. of Mold (gm.) 178.3
Specific Gravity (Assumed) 2.70
Container No. 7
Wet Wt. of Soil + Cont. (gm.) 612.9
Dry Wt. of Soil + Cont. (gm.) 383.1
Wt. of Container (gm.) 178.3
Moisture Content (%) 13.4
Wet Density (pcf) 130.8
Dry Density (pcf 115.3
Void Ratio 0.462
Total Porosity 0.316
Pore \/g . 65.6

e of Satura@l (%) [ S meas] 50.0 78.4

UNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

. Pressure Elapsed Time Dial Readings
Time . : .

(psi) (min.) (in.)
8/2/23 8:15 1.0 0 0.5000
/23 8:25 1.0 10 0.5000

Add Distilled Water to the Specimen

8/3/23 8:00 1.0 1415 0.5025
8/3/23 9:00 1.0 1475 0.5025

Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 2.5

Expansion Index ( Report) = Nearest Whole Number or Zero (0) if Initial Height is > than Final Heigh_

Rev. 03-08
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Project Name:
Project No. :

Boring No.:

Sample No. :
Sample Description:

EXPANSION INDEX of SOILS
ASTM D 4829

Glen Helen Lighting/GE Tested By: F. Mina

12108.009 Checked By: M. Vinet
LB-7 Depth: 0-5.0
B-1 Location: N/A

Silty Sand (SM), Dark Yellowish Brown.

Dry Wt. of Soil + Cont. (gm.) 1465.6
Wt. of Container No. (gm.) 0.0
Dry Wt. of Soil (gm.) 1465.6
Weight Soil Retained on #4 Sieve 171
Percent Passing # 4 98.8

MOLDED SPECIMEN Before After Test

Specimen Diameter (in.) 4.0 4.01
Specimen Height (in.) 0.9997
Wt. Comp. Soil + Mold (gm.) 637.6
Wt. of Mold (gm.) 200.6
Specific Gravity (Assumed) 2.70
Container No. 8
Wet Wt. of Soil + Cont. (gm.) 637.6
Dry Wt. of Soil + Cont. (gm.) 380.7
Wt. of Container (gm.) 200.6
Moisture Content (%) 14.8
Wet Density (pcf) 131.9
Dry Density (pcf) 114.9
Void Ratio 0.467
Total Porosity 0.319
Pore Volu (cc) 65.9

ion (%) [ S s] 85.4

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Expansion Index ( Report) =

. Pressure Elapsed Time Dial Readings
Time . : .
(psi) (min.) (in.)
9:45 1.0 0 0.5000
8/2/23 9:55 1.0 10 0.5000
Add Distilled Water to the Specimen

8/923 8:00 1.0 1325 0.4997
8/3/23 9:00 1.0 1385 0.4997
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 -0.3

Nearest Whole Number or Zero (0) if Initial Height is > than Final Heigh_

Rev. 03-08
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DIRECT SHEAR TEST

//é/// Leig hTon Consolidated Drained - ASTM D 3080

Project Name: Glen Helen Lighting/GE Tested By: F. Mina Date: 08/03/23
Project No.: 12108.009 Checked By: M. Vinet Date: 08/
Boring No.: LB-5 Sample Type: Ring

Sample No.:  R-3 Depth (ft.): 10.0

Soil Identification: Silty Sand (SM), Dark Yellowish Brown.

Sample Diameter(in): 2.415
Sample Thickness(in.): 1.000
Weight of Sample + ring(gm): 190.48
Weight of Ring(gm): 44.21
Before Shearing

Weight of Wet Sample+Cont.(gm): 284.20
Weight of Dry Sample+Cont.(gm): 268.80
Weight of Container(gm):

Vertical Rdg.(in): Initial

Vertical Rdg.(in): Final

After Shearing

Weight of Wet Sample+Cont.(gm): 194.78
Weight of Dry Sample+Cont.(gm): 175.58
Weight of Container(gm): 49.82
Specific Gravity (Assumed): 2.70

Water Density(pcf): 62.43

Direct Shear; LB-5, R-3 (07-20-23)
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2.00 3.00 4.00 5.00 6.00

7.00 8.00
Normal Stress (ksf)
Normal Stress (kip/ft2) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) ® 1.275 W 2.777 A 3.653
Shear Stress @ End of Test (ksf) | O 0.861 [11.630 |A 2,943
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 6.62 6.62 6.62
ilty Sand (SM), Dark Dry Density (pcf) 114.1 115.4 111.0
ellowish Brown. Saturation (%) 37.4 38.8 34.5
Soil Height Before Shearing (in.) 0.9980 0.9892 0.9814
Final Moisture Content (%) 16.2 14.5 15.3
Project No.: 12108.009
: DIRECT SHEAR TEST RESULTS N
Lelg hTon Consolidated Drained - ASTM D 3080 Glen Helen Lighting/GE
08-23

Direct Shear; LB-5, R-3 (07-20-23)
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4.00

3.00 |

2.00

Shear Stress (ksf)

1.00

0.00

Horizontal Defo

4.00

3.00 -

Shear Stress (ksf)

3.00 4.00 5.00 6.00 7.00

8.00
Normal Stress (ksf)
Normal Stress (kip/ft2) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) ® 1.275 W 2777 A 3.653
Shear Stress @ End of Test (ksf) | O 0.861 [11.630 |A 2,943
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
), Dark Yellowish Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 6.62 6.62 6.62
ength Parameters Dry Density (pcf) 114.1 115.4 111.0
C (psf) ¢ (°) Saturation (%) 37.4 38.8 34.5
Peak 837 37 Soil Height Before Shearing (in.) 0.9980 0.9892 0.9814
Ultimate 205 35 Final Moisture Content (%) 16.2 14.5 15.3
Project No.: 12108.009
1 DIRECT SHEAR TEST RESULTS N
Lelg hTon Consolidated Drained - ASTM D 3080 Glen Helen Lighting/GE
08-23

Direct Shear; LB-5, R-3 (07-20-23)
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DIRECT SHEAR TEST

//é/// Leig hTon Consolidated Drained - ASTM D 3080

Project Name: Glen Helen Lighting/GE Tested By: F. Mina
Project No.: 12108.009 Checked By: M. Vinet
Boring No.: LB-5 Sample Type: Ring
Sample No.: R-4 Depth (ft.): 20.0
Soil Identification: Silty Sand (SM), Yellowish Brown.

Sample Diameter(in): 2.415

Sample Thickness(in.): 1.000

Weight of Sample + ring(gm): 183.38

Weight of Ring(gm): 40.59

Before Shearing
Weight of Wet Sample+Cont.(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Container(gm):

Vertical Rdg.(in): Initial

Vertical Rdg.(in): Final

After Shearing

Weight of Wet Sample+Cont.(gm): 204.25
Weight of Dry Sample+Cont.(gm): 181.93
Weight of Container(gm): 50.68
Specific Gravity (Assumed): 2.70

Water Density(pcf): 62.43

Direct Shear; LB-5, R-4 (07-20-23)
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Shear Stress (ksf)

4.00 6.00

8.00 10.00

12.00

Normal Stress (ksf)
Normal Stress (kip/ft2) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) ® 1.875 W 2.720 A 5.290
Shear Stress @ End of Test (ksf) | O 0.933 O 1.545 A 3.204
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 15.59 15.59 15.59
ilty Sand (SM), Yellowish Dry Density (pcf) 102.7 101.9 103.7
Saturation (%) 65.7 64.3 67.3
Soil Height Before Shearing (in.) 0.9950 0.9907 0.9816
Final Moisture Content (%) 18.6 17.2 17.0
Project No.: 12108.009
: DIRECT SHEAR TEST RESULTS N
Lelg hTon Consolidated Drained - ASTM D 3080 Glen Helen Lighting/GE
08-23

Direct Shear; LB-5, R-4 (07-20-23)
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6.00 8.00 10.00 12.00
Normal Stress (ksf)
ormal Stress (kip/ft2) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) ® 1.875 H 2,720 A 5.290
Shear Stress @ End of Test (ksf) | O 0.933 O 1.545 A 3.204
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 15.59 15.59 15.59
Dry Density (pcf) 102.7 101.9 103.7
Saturation (%) 65.7 64.3 67.3
: Soil Height Before Shearing (in.) 0.9950 0.9907 0.9816
Ultimate 104 38 Final Moisture Content (%) 18.6 17.2 17.0
Project No.: 12108.009
1 DIRECT SHEAR TEST RESULTS N
Lelg hTon Consolidated Drained - ASTM D 3080 Glen Helen Lighting/GE
08-23

Direct Shear; LB-5, R-4 (07-20-23)
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. DIRECT SHEAR TEST
//4/// Lelg hTon Consolidated Drained - ASTM D 3080

Project Name: Glen Helen Lighting/GE Tested By: F. Mina Date: 08/08/23
Project No.: 12108.009 Checked By: M. Vinet Date: 08/
Boring No.: LB-7 Sample Type: Ring

Sample No.:  R-3 Depth (ft.): 20.0

Soil Identification: Silt (ML), Dark Yellowish Brown.

Sample Diameter(in):

Sample Thickness(in.):

Weight of Sample + ring(gm):
Weight of Ring(gm):

Before Shearing

Weight of Wet Sample+Cont.(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Container(gm):

Vertical Rdg.(in): Initial

Vertical Rdg.(in): Final

After Shearing

Weight of Wet Sample+Cont.(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Container(gm):

Specific Gravity (Assumed):

Water Density(pcf):

Direct Shear; LB-7, R-3 (07-20-23)
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Horizontal Deformation (in.)
4.00
3.00
g
% 4
2 200
&3 ]
@
£ ]
? 1.00
T O
0.00 T T T .
3.00 4.00 5.00 6.00 7.00 8.00
Normal Stress (ksf)
Boring No. Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample Ng Peak Shear Stress (kip/ft2) ® 1.203 W 2.042 A 3.144
Shear Stress @ End of Test (ksf) | O 0.776 01.473 | A 2.607
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 12.54 12.54 12.54
Dry Density (pcf) 111.2 116.7 115.8
Saturation (%) 65.6 76.2 74.4
Soil Height Before Shearing (in.) 1.0011 0.9991 0.9948
Final Moisture Content (%) 16.1 14.7 15.0
Project No.: 12108.009
: DIRECT SHEAR TEST RESULTS N
Lelg hTon Consolidated Drained - ASTM D 3080 Glen Helen Lighting/GE
08-23

Direct Shear; LB-7, R-3 (07-20-23)
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4.00

3.00 |

2.00

Shear Stress (ksf)

1.00

0.00

Horizontal Deforg

4.00

3.00 -

Shear Stress (ksf)

2.00 3.00 4.00 5.00 6.00 7.00 8.00

Normal Stress (ksf)

Normal Stress (kip/ft2) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) @ 1.203 W 2.042 A 3.144
Shear Stress @ End of Test (ksf) | O 0.776 01.473 | A 2.607
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 12.54 12.54 12.54
Dry Density (pcf) 111.2 116.7 115.8
Saturation (%) 65.6 76.2 74.4
Peak 652 32 Soil Height Before Shearing (in.) 1.0011 0.9991 0.9948
Ultimate 209 31 Final Moisture Content (%) 16.1 14.7 15.0
Project No.: 12108.009

Le|g h-|-on DIRECT SHEAR TEST RESULTS

. . Glen Helen Lighting/GE
Consolidated Drained - ASTM D 3080

08-23

Direct Shear; LB-7, R-3 (07-20-23)
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//é/// Leighton TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

Project Name: Glen Helen Lighting/GE Tested By : F. Mina Date:
Project No. :  12108.009 Data Input By: M. Vinet Date!

Boring No. LB-5 LB-7
Sample No. B-1 B-1
Sample Depth (ft) 0-5.0

Soil Identification: Silty Sand (SM) | Silty Sand (SM) gorwith Silt
Wet Weight of Soil + Container (g) 100.0 100.0 100.0
Dry Weight of Soil + Container (g) 100.0 1 100.0 100.0
Weight of Container (g) 0.0 0.0
Moisture Content (%) 0.0 0.0 0.0
Weight of Soaked Soil (g) 100.0 100.0
SULFATE CONTENT, Hach Kit Method
Dilution : 1 3 3
Water Fraction (ml) 25 25 25
Tube Reading <50 50 <50
PPM Sulfate <150 150 <150
% Sulfate <0.0150 0.0150 <0.0150
30 30 30 30
0.3 0.3 0.6 0.3
10 10 40 10
10 10 40 10
6.80 6.80 7.20 6.80

emperature °C 21.0 21.0 21.0 21.0
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SOIL RESISTIVITY TEST

Y/ Leighton

DOT CA TEST 643
Project Name: Glen Helen Lighting/GE Tested By : F. Mina Date: 08/04/23
Project No. : 12108.009 Data Input By: M. Vinet Date: 08/08
Boring No.: LB-5 Depth (ft.) : 0-5.0
Sample No. : B-1

Soil Identification:* Silty Sand (SM)
*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard
testing. Therefore, this test method may not be representative for coarser materials.

Specimen | Vater ':ﬂ;izfg Resistance Soil Moisture Conte
P Added (ml) Reading Resistivity Wet Wt. of
No. wa) | OMet 1 ohm) | (ohm-cm)
(MC) Dry Wt. of SO
1 50 10.00 1400 1400 Wt. of Container 0.00
2 83 16.60 1000 1000 Container No. A
3 116 23.20 1100 1100 oil WE. (g) (Wt 500.00
4 1.000
5 00)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Soil pH
(ohm-cm) (%) pH ‘ Temp. (°C)
DOT CA Test 643 DOT CA Test 422 DOT CA Test 643

Minimum resistivi
read here

/
/ _®

10.0 15.0 20.0 25.0

Moisture Content (%)

0.0 5.0
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//é//, Leighton SOIL RESISTIVITY TEST

DOT CA TEST 643
Project Name:  Glen Helen Lighting/GE Tested By : F. Mina Date: £88704/23§
Project No. : 12108.009 Data Input By: M. Vinet 08/08/23
Boring No.: LB-7 Depth (ft.) : 0-5.0

Sample No. : B-1

Soil Identification:* Silty Sand (SM)
*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8, gI|

testing. Therefore, this test method may not be representative for coarser materials.

Specimen Water ':ﬂ;izfg Resistance Soil Moisture Co
P Added (ml) Reading | Resistivity Wet Wt. of Soil o 100.00
No. wa) | OMet 1 ohm) | (ohm-cm)
(MC) 100.00
1 50 10.00 4900 4900 0.00
2 83 16.60 3700 3700 A
3 116 23.20 3000 3000 g) (Wt) 500.00
4 149 29.80 3100 3100 D Constant 1.000
5 = (((1+Mci/100)x(Wa/Wt+1))-1)x100

hloride Content Soil pH
(ppm) pH ‘ Temp. (°C)
DOT CA Test 643

Min. Resistivity | Moisture Content
(ohm-cm) (%)

DOT CA Test 643

DOT CA Test 422

N Minimum resistivity
\\ read here
P’ 4000 -
E N
e N
& ~
0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Moisture Content (%)
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Y/ Leighton

Project Name:

SOIL RESISTIVITY TEST
DOT CA TEST 643

Glen Helen Lighting/GE

Project No. : 12108.009
Boring No.: LB-8
Sample No. : B-1

Soil Identification:*

Silty Sand (SM)

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8

testing. Therefore, this test method may not be representative for coarser materials.

Tested By :

Data Input By:
Depth (ft.) :

F. Mina
M. Vinet
0-5.0

Date:
Datg

. Water AdJ.u sted Resistance Soil Moisture Con 0.00
Specimen Moisture . o -
Added (ml) Reading | Resistivity Wet Wt. of Soil + 100.00
No. (Wa) Content (ohm) (ohm-cm)
(MQ) 100.00
1 50 10.00 9400 9400 0.00
2 83 16.60 6300 6300 No. A
3 116 23.20 4500 4500 (Wt) 500.00
4 149 29.80 4600 4600 kv/ Constant 1.000
5 v ((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content loride Content Soil pH
(ohm-cm) (%) (ppm) pH ‘ Temp. (°C)
DOT CA Test 643 DOT CA Test 422 DOT CA Test 643

0.0 5.0

10.0

15.0

20.0

25.0

Moisture Content (%)

30.0

35.0
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///?/// Leig hton SOIL RESISTIVITY TEST

DOT CA TEST 643
Project Name:  Glen Helen Lighting/GE Tested By : F. Mina Date:
Project No. : 12108.009 Data Input By: M. Vinet Date;
Boring No.: LB-10 Depth (ft.) : 0-5.0

Sample No. : B-1
Soil Identification:* Poorly Graded Sand with Silt (SP-SM)

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 U
testing. Therefore, this test method may not be representative for coarser materials.

Specimen | Vater ':ﬂ;izfg Resistance Soil Moisture Cq |
P Added (ml) Reading Resistivity Wet Wt. of SO 100.00
No. wa) | OMet 1 ohm) | (ohm-cm)
(MC) Dry Wt. of Soil + & 100.00
1 50 10.00 4000 4000 0.00
2 83 16.60 3300 3300 A
3 116 23.20 3100 3100 500.00
4 149 29.80 3200 3200 ‘ 1.000
5 4C =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate hloride Content Soil pH
(ohm-cm) (%) (ppm) pH ‘ Temp. (°C)
DOT CA Test 643 DOT CA Test 422 DOT CA Test 643

Minimum resistivity
y read here
\\
N
N
7
e
—— m———
500
0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Moisture Content (%)
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R-VALUE TEST RESULTS

Lelghton ASTM D 2844
Project Name: Glen Helen Lighting/GE Date: 8/2/23
Project Number: 12108.009 Technician: F. Mina
Boring Number: LB-7 Depth (ft.): 0-5.0
Sample Number: B-1

Sample Description:

Silty Sand (SM), Dark Yellowish Brown.

Sample Location:

N/A

TEST SPECIMEN A
MOISTURE AT COMPACTION % 9.6
HEIGHT OF SAMPLE, Inches 2.50
DRY DENSITY, pcf 114.1
COMPACTOR AIR PRESSURE, psi 250
EXUDATION PRESSURE, psi 663
EXPANSION, Inches x 10exp-4 25
STABILITY Ph 2,000 Ibs (160 psi) 20
TURNS DISPLACEMENT 4.36
R-VALUE UNCORRECTED 80
R-VALUE CORRECTED
DESIGN CALCULATION DATA a b C
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.52 1.05
EXPANSION PRESSURE THICKNESS, ft. 0.94 0.23 0.00

EXPANSION PRESSURE CHART

4.00

EXUDATION PRESSURE CHART

90

3.50

80

3.00

70

60

50

R-VALUE

1.00

40

THICKNESS BY EXPANSION in

30

]

0.00 S

0.00 050 100 150 200

COVER THICKNESS BY STABILOMETER in

feet

R-VALUE BY EXPANSION:

2.50

3.00 350 4.00

20

10

74

800 700

R-VALUE BY EXUDATION:

58

EQUILIBRIUM R-VALUE:

58

600

500 400 300

EXUDATION PRESSURE (psi)

200

100
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USGS web services were down for some period of time and as a result this tool wasn't operational, resulting in timeout error.
USGS web services are now operational so this tool should work as expected.

CALIFORNIA

Latitude, Longitude: 34.2180, -117.4143

Google Map data ©2023 Google

Date 8/9/2023, 9¥

Design Code Reference Document ASCE7-16

Risk Category |

Site Class ense Soil and Soft Rock
Type Value Description

Sg 2.403 MCER ground motion. (

Sy 0.975 MCER gg@und motion. (for 1.

Sus 2.884 ified spectral acceleration

Sui1 1.365 ified spectral acceleration value

Sps 1.922 ic design value at 0.2 second SA

Sp1 sign value at 1.0 second SA

Type

SDC

Fa n factor at 0.2 second
Fy on factor at 1.0 second
PGA ak ground acceleration

Site amplification factor at PGA
Site modified peak ground acceleration
12 Long-period transition period in seconds

3.094 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 3.444 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 2.403 Factored deterministic acceleration value. (0.2 second)

S1RT 1.278 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 1.45 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 0.975 Factored deterministic acceleration value. (1.0 second)

PGAd 1.012 Factored deterministic acceleration value. (Peak Ground Acceleration)

PGAH 1.36 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration

Crs 0.898 Mapped value of the risk coefficient at short periods
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Type Value Description

Cr1 0.881 Mapped value of the risk coefficient at a period of 1 s

Cy 1.3 Vertical coefficient
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DISCLAIMER

While the information presented on this website is believed to be correct, S 1 D and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in this web application 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. SEAOC / OSHPD do not intend that the use o
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitutg
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of thgfi#rmation 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 D
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this webgi

responsible
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U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the
International Building Code and the ASCE 7 or 41 Standard). The values returned by tj

applications are not identical.

t rec SH

Please also see the new USGS Earthquake Hazard Toolbox for access to th

for the conterminous U.S. and Hawaii.

A~ Input

Edition

Dynamic: Conterminous U.S. 2014 (u...

Latitude
Decimal degrees

34.218

Longitude

Decimal degrees, negativ ues for western longit

-117.4143

Site Class

537 m



https://earthquake.usgs.gov/hazards/designmaps/
https://earthquake.usgs.gov/nshmp/
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Hazard Curve

Hazard Curves Uniform Hazard Response Spectrum
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View Raw Data
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs

Exceedance rate: 0.0004040404 yr~'

PGA ground motion: 1.4063135g

Totals

Binned: 100 %
Residual: 0%
Trace: 0.03 %

Mode (largest m-r bin)

m: 7.91

r: 2.49 km

€: 1.570
Contribution: 26.08 %

Discretization

Recovered targets

Return period: 3117.6318 yrs
Exceedance rate: 0.00032075629 yr'

Mean (over all sources)

m: 7.57
r: 2.7
€02 1.6

est m-r-g bin)

€: 160
Contribution: 16.89 %

Epsilon keys

€0:
€l:
€2:
€3:
€4: ..-0.5

[-..-2.5)
[-
[-2
[-1
[-1
€5: [05 0.0)
[
[
[
[

2.5..-2.0)
..-1.5)
..-1.0)

)

€6: [0.0..0.5)
€7: [0.5..1.0)
€8: [1.0..1.5)
€9: [1.5..2.0)
€10: [2.0..2.5)
€11: [2.5.. +x]
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Deaggregation Contributors

Source Set Ly Source Type r m € lon lat
UC33brAvg_FM31 System
San Andreas (San Bernardino N) [2] 2.73 7.50 1.68 117.395°W 34.237°
San Jacinto (San Bernardino) [1] 1.17 8.01 1.46 117.421°W 34.212°N
Cucamonga [0] 4.20 7.65 1.53 117.445°W 34.192°N

San Jacinto (Lytle Creek connector) [1] 4.83 8.02 1.76 117.452°W
UC33brAvg_FM32 System 47.84
San Andreas (San Bernardino N) [2] 2.73 7.53 1.67 117.395°W 30.03
San Jacinto (San Bernardino) [1] 1.17 8.00 1.46 117.421°W 13.01
Cucamonga [0] 4.20 7.67 1.54 117.445°W 1.50
San Jacinto (Lytle Creek connector) [1] 4.83 8.02 452°W 1.37
UC33brAvg_FM31 (opt) Grid 2.00
UC33brAvg_FM32 (opt) 2.00
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Liquefaction Susceptibility Analysis: SPT Method
Youd and Idriss (2001), Martin and Lew (1999)
Description: Glen Helen Lighting Project - Parking Lot Site ; Case 1; PGAm 1.214; design GW 58; No overex 0
Project No.: 12108.009

Jul 2023
General Boring Information:
Existing Design Design Overex.  Ground Boring Location
Boring GW GW Fill Height depth bgs Surface Coordinates
No. Depth (ft)  Depth (ft) (ft) (ft) Elev (ft) X (ft) Y (ft)
LB-8 98 58 0 2100 -1136.0 1936
LB-9 98 58 0 2099 -648.1 :
LB-10 98 58 0 2079 90.0, . Hammer Efficiency = 84
LB-11 98 58 0 2076 -56 . Ce=1.40
LB-12 98 58 0 2063 3 Cg=1
Cgsfor SPT? TRUE
Unlined, but room for liner
Rod Stickup (feet) = 3
Ring sample correction = 0.65

Leighton Page 1 of 1
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Summary of Liguefaction Susceptibility Analysis: SPT Method Leighton
Liquefaction Method: Youd and Idriss (2001). Seismic Settlement Method: Tokimatsu and Seed (1987) and Martin and Lew (1999).
Project: Glen Helen Lighting Project - Parking Lot Site ; Case 1; PGAm 1.214; design GW 58; No overex 0
Project No.:  12108.009

Approx Sampler

) Layer '(DI:S::;? (er?gez if (co::len;ted ) ) Jsocs traiﬁif,f) SS‘?; iia(f/f) Seismic Cumr_nu lative
Boring Approx. Layer SPT Thick- susc.to Estimated Nm  modca forCsand EXist Design etie-  (Tok/ Seed (Tok/ Seed ~ Sett. of Seismic
No. Depth Depth ness lig)  FinesCont y orB Ring) Cs ring>SPT) o, (N4)so (Ni)socs CRR;s5 o, CSR;s - 87) 87) Layer Settlement
(ft) (ft) (ft) (%)  (pcf) (blows/ft) (blows/ft) (psf) (psf) (%) (%) (in.) (in.)
LB-8 0 to 3.8 2.5 3.8 17 120 30 2 1 19.5 300 >Range 0.34 0.15 11
LB-8 3.8 to 6.3 5 2.5 10 120 23 2 1 15.0 . . . C g X 1.13 0.34 0.9
LB-8 6.3 to 8.8 7.5 2.5 15 120 62 2 1 40.3 R g . NonLiq 0.10 0.03 0.6
LB-8 8.8 to 125 10 3.8 15 120 100 2 1 65.0 NonlLiq 109.4 0.10 0.05 0.6
LB-8 125 to 175 15 5.0 5 120 100 1 1.3 130.0 NonlLiq 166.6 0.04 0.02 0.5
LB-8 175 to 225 20 5.0 5 120 100 2 1 65.0 NonlLiq 80.6 0.16 0.09 0.5
LB-8 225 to 275 25 5.0 5 120 56 1 1.3 72.8 NonlLiq 80.8 0.19 0.12 0.4
LB-8 275 to 325 30 5.0 5 120 100 2 1 65.0 NonlLiq 69.3 0.14 0.08 0.3
LB-8 325 to 375 35 5.0 5 120 95 1 1.3 123.5 NonlLiq 121.9 0.07 0.04 0.2
LB-8 37.5 to 425 40 5.0 5 120 100 1 1.3 130.0 NonlLiq 120.0 0.08 0.05 0.2
LB-8 425 to 475 45 5.0 5 120 100 1 1.3 130.0 NonLiq 113.2 0.09 0.05 0.1
LB-8 475 to 52.0 50 4.5 5 120 100 1 1.3 130.0 NonlLiq 107.4 0.10 0.05 0.1
LB-9 0 to 3.8 2.5 3.8 5 120 13 NonlLiq 30.2 0.46 0.21 0.6
LB-9 3.8 to 6.3 5 2.5 10 120 32 NonlLiq 76.7 0.17 0.05 0.4
LB-9 6.3 to 8.8 7.5 2.5 10 120 21 NonLiq 48.4 0.15 0.04 0.3
LB-9 8.8 to 125 10 3.8 10 120 28 NonLiq 59.2 0.19 0.08 0.3
LB-9 125 to 175 15 5.0 5 120 100 >Range 1800 0.76 0.87 NonlLiq 166.6 0.04 0.02 0.2
LB-9 175 to 225 20 5.0 5 120 50 >Range 2400 0.75 0.86 NonlLiq 80.6 0.16 0.09 0.2
LB-9 225 to 27.0 25 4.5 5 120 78 >Range 3000 0.74 0.85 NonlLiq 112.5 0.15 0.08 0.1
LB-10 0 to 3.8 2.5 3.8 >Range 300 0.78 0.90 NonLiq 44.9 0.10 0.05 1.0
LB-10 3.8 to 6.3 5 2.5 >Range 600 0.78 0.89 NonlLiq 50.7 0.20 0.06 0.9
LB-10 6.3 to 8.8 7.5 2.5 >Range 900 0.78 0.89 NonlLiq 110.9 0.07 0.02 0.9
LB-10 8.8 to 125 10 3.8 27.3 1200 429 42.9 >Range 1200 0.77 0.88 NonlLiq 42.9 0.21 0.09 0.8
LB-10 125 to 175 15 5.0 1.3 32.5 1800 41.7 50.7 >Range 1800 0.76 0.87 NonlLiq 50.7 0.16 0.10 0.8
LB-10 175 to 225 20 5.0 1 65.0 2400 80.6 83.2 >Range 2400 0.75 0.86 NonLiq 83.2 0.15 0.09 0.7
LB-10 225 to 27.5 5.0 1.3 546 3000 60.6 62.8 >Range 3000 0.74 0.85 NonlLiq 62.8 0.20 0.12 0.6
LB-10 1 65.0 3600 69.3 751 >Range 3600 0.73 0.84 NonlLiq 751 0.12 0.07 0.4
LB-10 1.3 89.7 4200 88.5 88.5 >Range 4200 0.70 0.80 NonlLiq 88.5 0.11 0.07 0.4
LB-10 1 65.0 4800 60.0 60.0 >Range 4800 0.67 0.77 NonlLiq 60.0 0.19 0.11 0.3
LB-10 5 1.3 101.4 5400 88.3 88.3 >Range 5400 0.64 0.73 NonlLiq 88.3 0.13 0.08 0.2
LB-10 1 442 6000 36.5 43.0 >Range 6000 0.61 0.69 NonLiq 43.0 0.20 0.11 0.1
LB-11 K 1.3 32.5 300 58.0 63.3 >Range 300 0.78 0.90 NonlLiq 63.3 0.07 0.03 0.5
LB-11 X . 1 1.3 28.6 600 51.1 53.0 >Range 600 0.78 0.89 NonlLiq 53.0 0.20 0.06 0.5
LB-11 X X . 1.3 37.7 900 64.3 66.6 >Range 900 0.78 0.89 NonlLiq 66.6 0.11 0.03 0.4

Leighton Page 1 of 2
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/?_Z@::( Plasticty s?rTsele_r Np
. . ("n"=non (enter 2 if (corrected

Boring Approx. Layer SPT Thick- gysc.to Estimated Nm  “mod cA forCsand EXist Design
No. Depth Depth ness liq.) Fines Cont y, oOrB Ring) Cs ring>SPT) o, (N1)so (Ni)socs CRR7s Gyo'

(ft) (ft) (ft) (%) (pcf) (blows/ft) (blows/ft) (psf) (psf)
LB-11 8.8 to 125 10 3.8 5 120 33 1 1.3 42.9 1200 67.3 67.3 >Range 1200
LB-11 125 to 175 15 5.0 25 120 29 1 1.3 37.7 1800 48.3 58.2 >Range 1800
LB-11 175 to 225 20 5.0 35 120 19 1 1.3 247 2400 30.6 41.8 >Range 2400
LB-11 225 to 270 25 4.5 5 120 62 1 1.3 80.6 3000 894 89.4 >Range 3000
LB-12 0 to 3.8 25 3.8 10 120 19 1 1.3 24.7 300
LB-12 3.8 to 6.3 5 25 10 120 22 1 1.3 28.6 600 0.89
LB-12 6.3 to 8.8 7.5 25 5 120 10 1 1.21 121 900 0.89
LB-12 8.8 to 125 10 3.8 10 120 21 1 1.3 27.3 1200 0.88
LB-12 125 to 175 15 5.0 5 120 24 1 1.3 31.2 1800 0.87
LB-12 175 to 225 20 5.0 5 120 31 1 1.3 40.3 2400 0.86
LB-12 225 to 270 25 4.5 5 120 49 1 1.3 63.7 0.85

Leighton
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Sat Sand

Strain (%) S€ISMIC Cumr-nula-tive
(Tok/ Seed  Sett. of Seismic
87) Layer Settlement
(%) (%) (in.) (in.)
0.16 0.07 04
0.15 0.09 0.3
0.21 0.12 0.2
0.18 0.10 0.1
0.10 0.05 1.1
53.0 0.20 0.06 1.1
20.6 1.14 0.34 1.0
44.6 0.20 0.09 0.7
40.0 0.58 0.35 0.6
50.0 0.20 0.12 0.2
70.7 0.20 0.11 0.1
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USGS web services were down for some period of time and as a result this tool wasn't operational, resulting in timeout error.
USGS web services are now operational so this tool should work as expected.

CALIFORNIA

Latitude, Longitude: 34.2071, -117.4069
&7

r

Glen Helen
Regional Park

Glen Helep, Py,

'Google

Date

Design Code Reference Document

Risk Category

Site Class e Soil and Soft Rock
Type Value Description

Ss 2.44 MCER ground motion. (for

Ofg-period transition period in seconds
Probabilistic risk-targeted ground motion. (0.2 second)
Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
Factored deterministic acceleration value. (0.2 second)

Probabilistic risk-targeted ground motion. (1.0 second)
Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.978 Factored deterministic acceleration value. (1.0 second)
PGAd 1.027 Factored deterministic acceleration value. (Peak Ground Acceleration)
PGAH 1.344 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration

Crs 0.899 Mapped value of the risk coefficient at short periods
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Type Value Description

CR1 0.88 Mapped value of the risk coefficient at a period of 1 s

Cy 1.3 Vertical coefficient
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DISCLAIMER

D and its sponsors and contributors assume no responsihili

While the information presented on this website is believed to be correct, S 1
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without compe

for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this websi


J3922
Stamp


U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the desi§@code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g
International Building Code and the ASCE 7 or 41 Standard). The values

applications are not identical.

Please also see the new USGS Earthquake Hazard Toolbox for access to the mSghg€nt NSHMs

for the conterminous U.S. and Hawaii.

A~ Input

Edition dWeriod

Peak Ground Acceleration

Dynamic: Conterminous U.S. 20

Time Horizon

Return period in years

Latitude
Decimal degrees

34.2071 2475

Longitude

es, negative W@lMles for western longitudes



https://earthquake.usgs.gov/hazards/designmaps/
https://earthquake.usgs.gov/nshmp/
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Annual Frequency of Exceedence

Annual Frequency of Exceedence

Hazard Curve

Hazard Curves Uniform Hazard Response Spectrum

le+0+ 4.0
le-14
le-2+
)
le-34 -
c
2
=}
1e-47 __ Time Horizon 2475 years g
—@— Peak Ground Acceleration 5
le-5- —e— 0.10 Second Spectral Acceleration g
—e— 0.20 Second Spectral Acceleration °
(U]

le-64 —* 0.30 Second Spectral Acceleration
—a— 0.50 Second Spectral Acceleration

0.75 Second Spectral Acceleration
le-7- _e— 1.00 Second Spectral Acceleration
2.00 Second Spectral Acceleration
le-8- 3.00 Second Spectral Acceleration

4.00 Second Spectral Acceleration
—0— 5.00 Second Spectral Acceleration

Spectral Period (s): PGA
Ground Motion (g): 1.3824

le-9+

T T T
le-2 le-1 let0

Ground Motion (g)

Component Curves for Peak Ground Acceleration

let0
le-14
le-21

le-31

le-4+
le-54
le-6
le-74
le-8
le-94
—— Time Horizon 2475 years
le-10 - —e— System
—e— Grid

le-11+ —e— Interface
—e— Fault

T
let+0



https://earthquake.usgs.gov/nshmp-haz-ws/hazard/E2014B/WUS/-117.4069/34.2071/any/537
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10 15 20 25 30 35

% Contribution to Hazard

2

Wc=(->.-25)
Bc=[-25.-2)
Be=[-2..-15

>
(17\,'6‘
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Summary statistics for, Deaggregation: Total

Deaggregation targets Recovered targets
Return period: 2475 yrs Return period: 3106.1932 yrs
Exceedance rate: 0.0004040404 yr~' Exceedance rate: 0.00032193747 yr™'

PGA ground motion: 1.3824373 g

Totals Mean (over all sources)

Binned: 100 %
Residual: 0% r: 2.9
Trace: 0.04 % €02

Mode (largest m-r bin) -r-g bin)
m: 7.9
r: 2.71 km

€: 1570
Contribution: 25.79 %

€02 1.620
Contribution: 16.09 %

Discretization Epsilon keys

€0: [-

€l: [-

€2: [-2

€3: [-1

€4: [-1.0..-0.5

€5: [05 0.0)
[
[
[
[

r: min=0.0, 0 . -2.5)
2.5..-2.0)
..-1.5)
..-1.0)

)

€6: [0.0..0.5)
€7: [0.5..1.0)
€8: [1.0..1.5)
€9: [1.5..2.0)
€10: [2.0..2.5)
€11: [2.5.. +x]
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Deaggregation Contributors

Source Set Ly Source Type r m € lon lat

UC33brAvg_FM31 System
San Andreas (San Bernardino N) [3] 3.32 7.55 1.70 117.387°W 34.232°N
San Jacinto (San Bernardino) [1] 0.94 8.01 1.41 117.413°W
San Andreas (San Bernardino N) [2] 3.32 7.04 1.78 117.387°W
San Jacinto (Lytle Creek connector) [1] 4.64 8.02 1.72 117.4384 1.55
Cucamonga [0] 4.08 7.65 1.55 117.445°W 1.43
UC33brAvg_FM32 System 46.97
San Andreas (San Bernardino N) [3] 34.21 26.30
San Jacinto (San Bernardino) [1] 34.207°N 268.59 14.11
San Andreas (San Bernardino N) [2] 34.232°N 34.21 2.01
San Jacinto (Lytle Creek connector) [1] 34.178°N 221.50 1.51
Cucamonga [0] 34.192°N 243.85 1.44
UC33brAvg_FM31 (opt) Grid 2.85
PointSourceFinite: -117.407, 34.221 17.407°W 34.221°N 0.00 1.32
PointSourceFinite: -117.407, 34.221 117.407°W 34.221°N 0.00 1.32
UC33brAvg_FM32 (opt) 2.85
PointSourceFinite: -117.407, 34.221 37 ] 2.19 117.407°W 34.221°N 0.00 1.32
PointSourceFinite: -117.407, 34.221 5.37 5.61 2.19 117.407°W 34.221°N 0.00 1.32
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Liquefaction Susceptibility Analysis: SPT Method

Youd and Idriss (2001), Martin and Lew (1999)

Description: Glen Helen Lighting Project - Park Site ; Case 1; PGAm 1.233; design GW 11; No overex 0

Project No.: 12108.009

Coordinates

X (ft)

Y (ft)

Boring Location General P38

Jul 2023
General Boring Information:
Existing Design Design Overex.  Ground
Boring GW GW Fill Height depth bgs Surface
No. Depth (ft)  Depth (ft) (ft) (ft) Elev (ft)
LB-1 18.5 11 0 1987
LB-2 18.5 11 0 1991
LB-3 18.5 11 0 1999
LB-4 18.5 11 0 1995
LB-5 18.5 11 0 2035
LB-7 18.5 11 0 1982

266.5
-88.6
-504.5
-249.6
-519.8

2201.9

2029.

MSF = 0.87

Hammer Efficiency = 84

Csfor SPT? TRUE

lined, but room for liner
Rod Stickup (feet) = 3

Ring sample correction = 0.65

Leighton

Page 1 of 1
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Summary of Liquefaction Susceptibility Analysis: SPT Method

Liquefaction Method: Youd and Idriss (2001). Seismic Settlement Method: Tokimatsu and Seed (1987) and Martin and Lew (1999).
Project: Glen Helen Lighting Project - Park Site ; Case 1; PGAm 1.233; design GW 11; No overex 0

Project No.:  12108.009
ALZ‘;F;)( Plasticity saTTsele_r N
. . ("n"=non (enter 2 if (corrected .
Boring Approx. Layer SPT Thick- gysc.to Estimated Nm  “mod cA forCsand EXist Design
No. Depth Depth ness liq)  FinesCont y orB Ring) Cs r1ing>SPT) o, (N4)so (Ni)socs CRR;s o, CSR;5 CSRy
(ft) (ft) (ft) (%) (pcf) (blows/ft) (blows/ft) (psf) (psf)
LB-1 0to 38 25 3.8 5 120 32 2 1 20.8 300 3741 37.1 >Range 300 0.91 NonLiq
LB-1 3.8 to 6.3 5 25 5 120 38 2 1 24.7 600 44.1 441 >Range NonLiq
LB-1 6.3 to 88 75 25 5 120 62 2 1 40.3 900 68.7 68.7 >Range NonLiq
LB-1 8.8 to 11.0 10 2.3 5 120 70 2 1 455 1200 714 714 NonLiq
LB-1 11.0 to 125 10 1.5 5 120 70 2 1 455 1200 714 714 NonLiq
LB-1 125 to 17.5 15 5.0 10 120 18 1 1.3 234 1800 30.0 315 >Range BnLiq
LB-1 175 to 225 20 5.0 5 120 100 2 1 65.0 2306 823 82.3 >Range . onLiq
LB-1 225 to 275 25 5.0 5 120 47 1 1.3 61.1 2594 1.22 NonLiq
LB-1 275 to 325 30 5.0 10 120 100 2 1 65.0 2882 1.27 NonLiq
LB-1 325 to 375 35 5.0 10 120 38 1 1.3 494 3170 1.27 NonLiq
LB-1 375 to 425 40 5.0 45 120 79 2 1 514 3458 . 1.25 NonLiq
LB-1 425 to 475 45 5.0 20 120 68 1 1.3 88.4 3746 >Range 1.07 1.22 NonLiq
LB-1 475 to 52.0 50 4.5 15 120 100 2 1 65.0 711 >Range 1.03 1.19 NonLiq
LB-2 0to 38 25 3.8 20 120 19 1 1.3 >Rangg 0.80 0.91 NonLiq
LB-2 3.8 to 6.3 5 25 5 120 23 1 1.3 0.79 0.91 NonLiq
LB-2 6.3 to 88 75 25 5 120 34 1 1.3 . . >Range 0.79 0.90 NonLiq
LB-2 8.8 to 11.0 10 2.3 10 120 18 1 1.3 384 >Range 1200 0.78 0.90 NonLiq
LB-2 11.0 to 125 10 1.5 10 120 18 1 1.3 384 >Range 1200 0.78 0.90 NonLiq
LB-2 125 to 175 15 5.0 40 120 18 1 1.3 41.0 >Range 1550.4 0.90 1.03 NonLiq
LB-2 175 to 225 20 5.0 26.5 0.325 18384 1.00 1.14 0.28
LB-2 355 >Range 21264 1.06 1.22 NonLiq
LB-3 13.8 0.148 300 0.80 0.91 NonLiq
LB-3 441 >Range 600 0.79 0.91 NonLiq
LB-3 104 0.116 900 0.79 0.90 NonLiq
LB-3 15.9 0.169 1200 0.78 0.90 NonLiq
LB-3 15.9 0.169 1200 0.78 0.90 0.19
LB-3 14.7 0.157 1550.4 0.90 1.03 0.15
LB-3 30.8 >Range 18384 1.00 1.14 NonLiq
LB-3 68.3 >Range 2126.4 1.06 1.22 NonLiq
LB-4 221 0.244 300 0.80 0.91 NonLiq
LB-4 16.8 0.178 600 0.79 0.91 NonLiq
LB-4 374 >Range 900 0.79 0.90 NonLiq
LB-4 18.6 0.199 1200 0.78 0.90 NonLiq
LB-4 18.6 0.199 1200 0.78 0.90 0.22

Leighton

Page 1 of 2

Leighton

at Sand

(%)  Strain (%) Seismic Cumr_nula-tiva
Seed  (Tok/ Seed  Sett. of Seismic

87) Layer Settlement
(%) (in) (in))
0.17 0.3
0.21 0.06 0.1
0.1 0.03 0.1
0.16 0.04 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.10 0.04 12
0.20 0.06 12
0.10 0.03 11
0.63 0.17 11
0.00 0.9
0.00 0.9
1.56 0.94 0.9
0.00 0.0
2.41 1.09 43
0.21 0.06 3.2
2.51 0.75 3.2
1.78 0.48 24
2.24 0.40 19
253 1.52 15
0.00 0.0
0.00 0.0
1.05 0.47 20
1.78 0.53 15
0.59 0.18 10
1.78 0.48 0.8
1.97 0.35 0.4
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Approx

Sampler

| Laver (2% oyt ot
Boring Approx. Layer SPT Thick- gusc.to Estimated N “mod cA forCsand EXist Design
No. Depth Depth ness liq)  FinesCont y orB Ring) Cs ring>SPT) o, (N4)so (Ni)socs CRR;s5 o, CSR;5 CSRy
(ft) (ft) (ft) (%)  (pcf) (blows/ft) (blows/ft) (psf) (psf)
LB-4 125 to 175 15 5.0 35 120 18 1 1.3 234 1800 30.0 41.0 >Range 1550.4 0.90
LB-4 175 to 225 20 5.0 35 120 23 1 1.3 29.9 2306 37.8 50.4 >Range 1838.4 1.00
LB-4 225 to 27.0 25 4.5 30 120 30 1 1.3 39.0 2594 465 58.4 >Range 21264 1.06
LB-5 0 to 3.8 2.5 3.8 42 120 7 2 1 4.6 300 8.1 14.7 0.158 300 0.80 . NonLiq
LB-5 3.8 to 6.3 5 2.5 30 120 20 2 1 13.0 600 23.2 31.5 >Range 0.91 NonlLiq
LB-5 6.3 to 8.8 7.5 2.5 20 120 24 2 1 15.6 900 26.6 32.3 >Range NonlLiq
LB-5 8.8 to 11.0 10 23 15 120 41 2 1 26.7 1200 41.8 46.3 NonlLiq
LB-5 11.0 to 125 10 1.5 15 120 41 2 1 26.7 1200 41.8 46.3 NonLiq
LB-5 125 to 175 15 5.0 10 120 42 1 1.3 54.6 1800 70.0 72.4
LB-5 175 to 225 20 5.0 20 120 100 2 1 65.0 2306 823 92.4
LB-5 225 to 275 25 5.0 35 120 43 1 1.3 56.9 2594
LB-5 275 to 325 30 5.0 10 120 86 2 1 56.9 2882
LB-5 325 to 375 35 5.0 10 120 68 1 1.3 88.4 3170 NonLiq
LB-5 37.5 to 425 40 5.0 10 120 98 1 1.3 127.4 3458 1.25 NonLiq
LB-5 425 to 47.0 45 4.5 25 120 100 1 1.3 130.0 3746 >Range 1.22 NonLiq
LB-7 0 to 3.8 2.5 3.8 42 120 41 2 1 26.7 >Range 0.80 0.91 NonLiq
LB-7 3.8 to 6.3 5 2.5 85 120 31 2 1 >Range, 0.79 0.91 NonLiq
LB-7 6.3 to 8.8 7.5 2.5 70 120 36 2 1 0.79 0.90 NonlLiq
LB-7 8.8 to 11.0 10 23 15 120 100 2 1 ange 0.78 0.90 NonlLiq
LB-7 11.0 to 125 10 1.5 15 120 100 2 1 . >Range 0.78 0.90 NonlLiq
LB-7 125 to 175 15 5.0 30 120 23 1 1.3 48.9 >Range 1550.4 0.90 1.03 NonlLiq
LB-7 175 to 225 20 5.0 10 120 80 2 1 68.1 >Range 1838.4 1.00 1.14 NonlLiq
LB-7 225 to 275 25 5.0 30 120 41 1 1.3 781 >Range 21264 1.06 1.22 NonlLiq
LB-7 275 to 325 30 5.0 60 120 1 68.2 >Range 24144 1.11 1.27 NonlLiq
LB-7 325 to 375 35 5.0 25 120 1.3 61.9 >Range 27024 1.11 1.27 NonLiq
LB-7 375 to 420 40 4.5 40 1 79.7 >Range 2990.4 1.09 1.25 NonLiq
Leighton Page 2 of 2

Cummulative

Seismic
Layer Settlement
(in.) (in.)
0.00 0.0
0.00 0.0
0.00 0.0
1.07 1.5
0.63 0.19 0.4
0.60 0.18 0.2
0.21 0.06 0.1
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.08 0.03 0.2
0.21 0.06 0.1
0.14 0.04 0.1
0.11 0.03 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
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Surface Manifestations of Liquefaction and Liquefaction Bearing Capacity Analysis
Glen Helen Lighting Project - Park Site ; Case 1; PGAm 1.233; design GW 11; No overex 0

Karamitros et al., 2013, Liqufaction Bearing Capacity:

-
=]

Thickness of liquetied sand

Thickness of unliquefiable surface la

o o o
3 " A

L] =,

s

|

2

/ 1
4 € 8 10

12108.009 Leighton In order to achieve critical thickness of
Leighton Assumed Non-liquefiable upper clay crust (wi
Ishihara, 1995, Surface Manifi of Liquef: A maximum additional thickness does not further
Struct Damage/ | Amount of  Or, Amount Footing Width increase FSlig of bearing capacity):
Boring New Fill  Footing | Bot. Depth of Nonlig and Lig Layers Thickness Thickness Surface New Fill of Overex. Square| Strip Amount of New m
No. (raise grade) Depth |Z1 (non) Za(lig) Zb (non) Zc (liq) H1 H2 H1 H2 | Manifestations? needed to needed to ftg ftg Fill Needed (ft)
. (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (m) (m) | (Ishihara, 1995) | mitigate (ft)  mitigate (ft) (ft) (ft) [square ftg] Strip ftg
LB-1 0 2 52.0 52.0 15.8 no 0 0 " 5 0.0
LB-2 0 2 17.5 225 27.0 17.5 5.0 53 1.5 no 0 0 1" 5 1.4
LB-3 0 2 11.0 175 27.0 11.0 6.5 3.4 20 no 0 0 11 5 7.9
LB-4 0 2 11.0 12.5 27.0 11.0 15 3.4 0.5 no 0 0 1" 5 79
LB-5 0 2 47.0 47.0 14.3 no 0 0 " 5 0.0
LB-7 0 2 420 420 12.8 no 0 0 1" 5 0.0
18 T T T T T T
[1shihara, Figure 10 |
16 Conditions of liquefied 1
soil profile causing
damage to structures
14 with foundations E
T embedded to a depth
< of about 8 m 4
£ 12 T Footing Depth= 0 2 ft
25 ) .61 m
- Om 2m 4m 6m 8m
.
@ '
>
-8

References:

€k of Liquefaction
Damage Based on

LPI

Very Low

A Very Low

0.0 Very Low

0.0 Very Low

0.0 Very Low

0.0 Very Low

LPI range: Liguefaction Risk:

LPI=0 Very low
0<LPI<=5 Low
5<LPI<=15 High

LPI>15 Very High

Ishihara, K., 1995, Effects of At-Depth Liquefaction on Embedded Foundations During
Earthquakes Proceedings of 11th Asian Regional Conference on Soil Mechanics and
Foundation Engineering, Vol. 2, 1995.

Iwasaki, T., Arakawa, T., and Tokida, K., 1982, Simplifed Procedures for Assessing Soil
Liquefaction During Earthquakes Proc. Conference on Soil Dynamics and Earthquake
Engineering. Southampton, 925-939

Juang, C.H, Yang, S.H, Yuan, H., and Fang, S.Y., 2005, Liquefaction in the Chi-Chi earthquake
— effect of fines and capping non-liquefiable layers Journal of the Japanese Geotechnical
Society of Soils and Foundations, Vol. 45 No. 6 pp 89-101

Karamitros, Bouckovalas, Chaloulos, and Andrianopoulos, 2013, Numerical analysis of
liquefaction-induced bearing capacity degradation of shallow foundations on a two-layered
soil profile, Soil Dynamics and Earthquake Engineering, Vol 44.

Tonkin & Taylor Ltd, 2013, Liquefaction Vulnerability Study, Earthquake Commission, T&T Ref
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LEIGHTON CONSULTING, INC.

GENERAL EARTHWORK AND GRADING SPECIFICATIONS FOR ROUGH GRADING
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LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

1.0 General

1.1  Intent: These General Earthwork and Grading Specifications are for the gradj
and earthwork shown on the approved grading plan(s) and/or indicated ig
geotechnical report(s). These Specifications are a part of the recommer Qg
contained in the geotechnical report(s). In case of conflict, t
recommendations in the geotechnical report shall supersede these m
Specifications.  Observations of the earthwork by the proje
Consultant during the course of grading may result
recommendations that could supersede these specifications Q
in the geotechnical report(s).

1.2 The Geotechnical Consultant of Record: Prior to commence

approved geotechnical report(s) and accg equacy of the preliminary
geotechnical findings, conclusions, flations prior to the
commencement of the grading.

Prior to commencement of grg
"work plan" prepared by t tractor (Contractor) and schedule

level of observation, mapping, and

nt shall inform th&0wner, recommend appropriate changes in design to
date the observed conditions, and notify the review agency where

beotechnical Consultant shall observe the moisture-conditioning and
sing of the subgrade and fill materials and perform relative compaction
8ting of fill to determine the attained level of compaction. The Geotechnical
Consultant shall provide the test results to the owner and the Contractor on a routine
and frequent basis.

3030.495
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LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

13

The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be
qualified, experienced, and knowledgeable in earthwork logistics, preparatiQg
processing of ground to receive fill, moisture-conditioning and processinge
and compacting fill. The Contractor shall review and accept the plans, gect
report(s), and these Specifications prior to commencement of gradinggkhe

Contractor shall be solely responsible for performing the gragig in as@@rdance

with the plans and specifications.

The Contractor shall prepare and submit to the owné€
Consultant a work plan that indicates the sequence of e

inform the owner and the Geotechnical
and updates to the work plan at least ance of such changes so that
appropriate observations and tests ca
Contractor shall not assume that the
operations.

The Contractor shall have t
methods to accompli

ity to provide adequate equipment and
ordance with the applicable grading
ations, and the recommendations in the

ading plan(s). If, in the opinion of the
nsatisfactory conditions, such as unsuitable soil,
Ion, inadequate compaction, insufficient buttress key size,
e resulting in a quality of work less than required in these

be Filled

3030.495

ing and Grubbing: Vegetation, such as brush, grass, roots, and other
erious material shall be sufficiently removed and properly disposed of in a
thod acceptable to the owner, governing agencies, and the Geotechnical
Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending
on specific site conditions. Earth fill material shall not contain more than 1 percent
of organic materials (by volume). No fill lift shall contain more than 5 percent of
organic matter. Nesting of the organic materials shall not be allowed.
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LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

If potentially hazardous materials are encountered, the Contractor shall stop work ig
the affected area, and a hazardous material specialist shall be informed immedi
for proper evaluation and handling of these materials prior to continuing tgQ
that area.

spillage of these fluids onto the ground may constitute a
by fines and/or imprisonment, and shall not be allowed.

2.2  Processing: Existing ground that has been declared satlsfactor port of fill
by the Geotechnical Consultant shall be scarj N of 6 inches
Existing ground that is not satisfactory sp excavated as specified in the
following section. Scarification shall cg 0ils are broken down and free
of large clay lumps or clods and the work C 1o ably uniform, flat, and
free of uneven features that would ighibit u

2.3 Overexcavation: In additio . cavations recommended in the
approved geotechnical repg ling plan, soft, loose, dry, saturated,
spongy, organic-rich i herwise unsuitable ground shall be
overexcavated to afifluated by the Geotechnical Consultant

during grading.

2.4 Benching: re to be placed on ground with slopes steeper than 5:1
(horizggtal to vertica its), the ground shall be stepped or benched. Please see the
hic illustration. The lowest bench or key shall be a

by the Geotechnical Consultant. Other benches shall be excavated a
elght of 4 feet into competent material or as otherwise recommended by
al Consultant. Fill placed on ground sloping flatter than 5:1 shall
or otherwise overexcavated to provide a flat subgrade for the fill.

ation/Acceptance of Fill Areas: All areas to receive fill, including removal
processed areas, key bottoms, and benches, shall be observed, mapped,
ations recorded, and/or tested prior to being accepted by the Geotechnical
Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed
surveyor shall provide the survey control for determining elevations of processed
areas, keys, and benches.
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3.0 Fill Material

3.1  General: Material to be used as fill shall be essentially free of organic
other deleterious substances evaluated and accepted by the Geotechnj
prior to placement. Soils of poor quality, such as those with
gradation, high expansion potential, or low strength shall Jag
acceptable to the Geotechnical Consultant or mixed wit
satisfactory fill material.

3.2 Oversize: Oversize material defined as rock, or other irred®

Geotechnical Consultant. Placement ogéFati all be such that nesting of
oversized material does not occur angés ersize material is completely

underground construction.
3.3 Import: If importing of

material shall meet
shall be given to

bquired for grading, proposed import
ion 3.1. The potential import source

4.0

ures can adequately compact the thicker layers. Each layer shall be
ad evenly and mixed thoroughly to attain relative uniformity of material and
ture throughout.

Moisture Conditioning: Fill soils shall be watered, dried back, blended, and/or
mixed, as necessary to attain a relatively uniform moisture content at or slightly
over optimum. Maximum density and optimum soil moisture content tests shall be
performed in accordance with the American Society of Testing and Materials
(ASTM Test Method D1557-91).
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4.3  Compaction of Fill: After each layer has been moisture-conditioned, mixg
evenly spread, it shall be uniformly compacted to not less than 90 pere
maximum dry density (ASTM Test Method D1557-91). Compacti
shall be adequately sized and be either specifically designed for soil co
of proven reliability to efficiently achieve the specified level o
uniformity.

4.4  Compaction of Fill Slopes: In addition to normal compactI®

completion of grading, relative compaction g ut to the slope face, shall be
Method D1557-91.

45  Compaction Testing: Field tests for moisture ent and relative compaction of the
fill soils shall be performed J : al Consultant. Location and
frequency of tests shall be at ant's ion based on field conditions
encountered. Compaction €8 i not necessarily be selected on a

4.6 . Tests shall be taken at intervals not exceeding

r 1,000 cubic yards of compacted fill soils embankment.

The Geotechnical Consultant shall document the
imate elevation and horizontal coordinates of each test location. The
actor shall coordinate with the project surveyor to assure that sufficient grade
%S are established so that the Geotechnical Consultant can determine the test
ocations with sufficient accuracy. At a minimum, two grade stakes within a
horizontal distance of 100 feet and vertically less than 5 feet apart from potential
test locations shall be provided.
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5.0

6.0

7.0

3030.495

Subdrain Installation

Subdrain systems shall be installed in accordance with the approved geotec
the grading plan, and the Standard Details. The Geotechnical Consultant m
additional subdrains and/or changes in subdrain extent, location, gQ
depending on conditions encountered during grading. All subdrainggeNt@e
land surveyor/civil engineer for line and grade after install
Sufficient time should be allowed by the Contractor for these surt

Excavation

Excavations, as well as over-excavation for reg
Geotechnical Consultant during grading. Re
plans are estimates only. The actual extent 8
Geotechnical Consultant based on 4

grading. Where fill-over-cut slopeg
made, evaluated, and accepted K
materials for construction of the fi
the Geotechnical Consulta

ses, shall be evaluated by the

) hown on geotechnical
oval shall" be determined by the
jon of exposed conditions during
ut portion of the slope shall be
onsultant prior to placement of

portion of the Slbpe, unless otherwise recommended by

Trench Backfills

(SE>30). The bedding shall be placed to 1 foot over the top of the conduit and
aikified by jetting. Backfill shall be placed and densified to a minimum of
ercent of maximum from 1 foot above the top of the conduit to the surface.

he Geotechnical Consultant shall test the trench backfill for relative compaction.
At least one test should be made for every 300 feet of trench and 2 feet of fill.

Lift Thickness: Lift thickness of trench backfill shall not exceed those allowed in
the Standard Specifications of Public Works Construction unless the Contractor can
demonstrate to the Geotechnical Consultant that the fill lift can be compacted to the
minimum relative compaction by his alternative equipment and method.

7.4 Observation and Testing: The jetting of the bedding around the conduits shall be
observed by the Geotechnical Consultant.
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