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100. The test results are summarized in the 'Summary of Laboratory Test 

Results,' Plate No. 10, presented in this Appendix. 

ATTERBERG LIMITS 

The Atterberg Limits (Liquid Limit and Plastic Limit) of a selected sample of earth 

materials was determined in general accordance with cunent ASTM D4318 

procedures. The Liquid Limit of a soil material is defined as the moisture content 

at which a sample of soil placed in a standard liquid limit cup and cut by a groove 

11-mm wide at the top, 2-mm wide at the bottom, and 8-mm deep will flow 

together at the base of the groove for a distance of 13-mm (0.5 inch) when subjected 

to 25 shocks from the cup being dropped 10-mm in a standard Liquid Limit 

apparatus at a rate of two (2) blows per second. The Plastic Limit of a soil mate1'ial 

is defined as the moisture content at which a sample of soil can not be deformed by 

rolling into 1/8 inch diameter threads without crumbling. The Plasticity Index for 

the soil is equivalent to the Liquid Limit minus the Plastic Limit. The test results 

are summarized in the 'Summary of Laboratory Test Results,' Plate No. 10, 

presented in this Appendix. 

MAXIMUM DRY DENSITY I OPTIMUM MOISTURE 
CONTENT RELATIONSHIP TEST 

A maximum dry density/ optimum moisture content relationship determination 

was performed on a sample of near-surface earth material in general accordance 

with current ASTM D1557 procedures using a 4-inch diameter mold. Samples 

were prepared at various moisture contents and compacted in five (5) layers using 

a 10-pound weight dropping 18 inches and with 25 blows per layer. A plot of the 

compacted dry density versus the moisture content of the specimens was 

constructed and the maximum dry density and optimum moisture content 

determined from the plot. The test results are summarized in the 'Maximum Dry 

HILLTOP GEOTECHNICAL, INC. 



I 

r 
r 

r 

I 
[ 

f 

l. 

L 

L 
L 
L 

688-A0?.1 December 19, 2007 Page A-7 

Density/ Optimum Moisture Content Relationship Test Results,' Plate No. 11, 

presented in this Appendix. 

HILLTOP GEOTECHNICAL, INC. 



r 
r 
I 

r 

L 
u 
I 
l., 

I 
LJ 

L 

Reference: FAXed Portions ofan Unauthored, Undated, Untitled, Site Plan. 

-~ 

LEGEND 

~ T-6 Approximate Location of 
Exploratory Excavation. 

I 
Not to Scale 

EXPLORA'{ORY EXCAVATION LOCATION PLAN 

By; SS Date: 12/07 

Project No.: 688-A07.l Plate No.: 1 
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SUBSURFACE EXPLORATION LEGEND 
UNIFIED SOIL CLASSIFICATION SYSTEM CO~SISTENCY I RELATIVE 

Visual-Manual Procedure (ASTM D2488) DENSITY 

MAJOR DJVlSlONS GROUP TYPICAL NAMES CRITERJA 
SYMBOLS 

GW Well Oradctl Gr.ivels and Gr-avcl~ Reference: 'Foundation E-nginccring:, Peck~ Hansen, 
Clean Sand Mixtures., Little or no Fines. 'P.lomburn, 2nd Edition. 

GTavcls Gravois 
Poor! y Graded Grnvcls and 

50 % or more G~ Gravd-Sand tvhx.lun::~, Little OT no Standartl Penetration Test 
of Coarse Fine, Granular Soils 
haclio11 

Rc:ta.ined on GM SilzyGr.avels1 Gr~vel-S<1nd-SilT Penetr.aliun Rc~istaTice, Relative 
Coarse- ~o. 4 Sieve Gravels Mixtures'+'• N, (Blows I Foot) LJensity 
Grained with 
Soils• Fines GC Clayey Gravel, Gravel-Sand.(;!ay 

Mixtures** 0-4 Voryl..oose 

More than SW W c II Graded Sands and Ora vcly 4- 10 Loose 
50% Sands, Little or no Fines 

Ri.;l:.iincd Clean 10 -30 Medium 
on No. 200 Sands Sands Poorly Graded Sands and Gravelly 

Sieve 

fine 
Grained 
Soils* 

50 % or 
more 

Pa..'m~S No. 

200 Sieve 

SP Sands, Little or no fines 30 • 50 LJense 
More thai> 
50 ¾ of Sands s~, Silty Sands, Sand-Silt Mixmres•• >50 Very Dense 
Coarse wnh 

Fraction fines 
Passes No. 4 SC Clayey Sands. Sand-Clay 

Sieve Mix.llltes1t1* 

ML !norg.inic Silts, Sandy Silra, Ilock Standard Penetration Tc,,t 
Flour Cohesi vc Soi Is 

Silts and Clays CL Inorganic Clays of Low to PeneuatioTJ Consistency Unct1nfinc1f 
Modium Plasticity. Gravelly R~sistancc, 1'-, Compressive 

Liquid Limits 50 % or less Clay,. Sandy Clay,, Silly Clay.,, (Rlnws I Font) Strength. 
Leen Clays (Ton~ / Sq. 

Ft.) 
OL Organic Silts and Organic silty 

Clay~ of Low Plasticlty <2 Very Sofl < 0.25 

MH Inorganic Silts. ~icaceous or 2-4 Soft 0.25 • 0.5 
D iotomnceous si Its, Plastic Sil i,; 

4-8 Medium Stiff O.S - 10 
Silts and Clays CH Inorganic Clnys of High Plnsriciry, 

Fat Clay, 8 • 15 Stiff 1.()-2.1) 

Liquid Limit,; Greater than 
50 % OH OrgMic Clays of Medium to High 

1.5 • 30 Very Stilf 2.0 • 4.0 

Plasticiry > 30 Hard :>4.0 

Highly Org;inic Soils PT Peat, Muck. or Other Highly 
Organic Soils 

Based on rnatenal passmg the 3-mch sieve. 
More than 12% passing the No. 200 sieve; 5% to 12% passing ~o. 200 sieve requires use of duel symbols (i.e., SP-SM., 
GP-GM, SP-SC, GP-GC, etc.); Border line classifications are designated as CH/Cl, GM/SM, SP/SW, etc. 

U.S. Standard Sieve Size 12" 3" 3/4" #4 #10 #40 #200 

t: n I ned Soll Clautflcadon Boulders Cobbles 

Dry 

Moist 
Wet 

Deiign 11tioo 

Moisture Condition 
Absence of moisture, dusty, 
dry to the touch. 
Damp but no visible moisture. 
Visible free water, usually 
below the water table. 

lliu.ffll. _,l'lllr-NR#N· 
t" ............. 't .... 

Gravel 

Coarse I Fine Coarse 

Material Quan tit \' 

Trace < 5 % 
Slightly 5 - 12% 

Little 12-25% 
Some 25 - 50 % 

I 

Sand Silt and 
Clay 

Medium I Fine 

0th er S\ mbols 
C - Core Sample 
S - SPT Sample 
B - Bulk Sample 

CK - Chunk Sample 
R - Ring Sample 

)l" - Nuclear Gauge Test 
'i1 - Water Table 

PLATE NO. 2 
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SUBSURFACE EXPLORATION LOG 
TRENCH NO. T-1 

Project Name: Hilltop Storage 
Project No.: 688-A07.1 Date: 1 l/27/2007 Logged Hy: 
Equipment Used : Rubber tired, tractor-mounted backhoe Elevation: 

Description 

! 

!Trace cobbles. 

RG 
± 6034 

13 -

14 , 

-----+---+--+,ts,....,o_,t...,.to_m_ o..,,l-tr-e-ncli ii.TI"3'.!Jleet.-------------­

' Ko groundwater encountered. 

--- -- l 
-~5--~ 
16 .1 

-~:---1 
-~~·:i 
20 I 

-~~J 
22 

23 

24 

25 
B • Bulk Sample 

(rench backfilled with excavated material. 

I 
I 
I 

N - Nuclear Gauge Test CK. Chunk Sample 

Plate No. 3 
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SUBSURFACE EXPLORATION LOG 
TRENCH NO. T-2 

HD..LTOP GEDrECHNICAL 

Project Name: 
Project No.: 

Hilltop Storage 
688-A07.1 Date: 11/27/2007 

Equipment Used: Rubber tired, tractor-mounted backhoe 

Cl, I ~ i " 
,.._~SCI) :3 $ ' ~I ~ 
a:: E--< l :;:1 ~ I ~ -~ Cl) :; I ~ !t 
._, II) ~=1 i.=t ,:..,::: 0 "C 
-5 -a. t~ ·;;;1~;;- .;a, o = 
Q. ~ • ~ ·; - 00 ;>., ~ -~ ~ ' ..= g 

Logged By: 
Elevation: 

Description 

RG 
± 6038 

II) ;I ll)Cll 'o.!= 1-<...0· Ool ~ .. 

• .8 rl rn ,- ~ =-1.jS,?M 1· _o ~ ly_Qj ;} - c.!1_ IPILL: ----
• ;;,n, I ~ ! q oa r I sandy gravel, trace sill (aggregate base); Gray. - --

---~-=~ 102.3 a., ! ju
81

~nhE
1
R ~

1 
:cvn:r:&fi _11: d 

1 rn::J I 1g t Y s1 ty ne to coarse san , trace to ittle gravel; Slightly 
2 

i'--... ': I I porous to depth of .3.0 feet; J ,ight orange-gray; Moist. 

--~--~~ 92.0 5.0 

4· 
-· 

5 
-----

6 -; 

7 -~ 

' --~ --~ 

- . --1 
!l .J 
IO 

I 11 

12 

I :1 

1-1 

J ,j I 
-~~-·-] 
17 ··, 

' 

_;;J 
;~-~ 
-----1 

~:_·_·, 

23 -
-- .. I 
24 l 
25 . 

- SM 

-

B - Bulk Sample 

l"Sifty fine to coarse sana,litcie to some gravel, 'trace cobbTes; -------­
! Orange-gray_: Moist. 

I 

I~~ 
-jBottom of tn~nr,h atl3Jfl'eet. - --

.No groundwater encountered. 
Trench backfilled with excavated material. 

)J' - Nuclear Gauge Test CK - Chunk Sample 

Plate No. 4 
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SUBSURFACE EXPLORATION LOG 
TRENCH NO. T-3 

HIU.TI)f' Gan'EC:Hl'Uc:AI. 

Project Name: Hilltop Storage 

Project No.: 688-A07 .1 Date: 11/27/2007 Logged By: 

Equipment Used : Rubber tired, tractor-mounted backhoe Elevation: 

I 

RG 
± 6043 

10 

11 

12 

SV - ----·-◄--- - - Fme to coarse sana, little gravel, trace cohliles; 'LTghl orange-i;:ray; 
Moist. 

13 -+---+---t----,....---1-----t----i---1Bottom of" trencnatl:f Ufeet-. ------­

14 

15. I 
16. j 
17 _l 

---- ·I 
18 -l 

----· .1 
19 ~ 

I 

~~---1 

I~ I I I 

No groundwater encountered. 
,Trench backfilled with excavated material. 

I 
I 
l 
I 
I 
' I 
I 

;J I 
25 '-I _.__ _ _ _____ .._I---------'--'---------------------- --! 

B - Bulk Sample N - Nuclear Gauge Test CK - Chunk Sample 

Plate No. 6 
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SUBSURFACE EXPLORATION LOG 
TRENCH NO. T-4 

Hlu.'n:IP G£DftCHNICAL 

Project Name: 
Project No.: 

Hilltop Storage 
688-A07. l Date: ll/27/2007 

Equipment Used: Rubber tired, tractor-mounted backhoe 

<1l 
p. = 

- 1 ;., 0 <1l 
~ ! E-<" ~ ~ 
"-' I Q;, S.,.: 

,;i I "S, t .~ 
0. I E ' .0 Cll 

ell ~ I GI <1l 

Logged By: 

Elevation: 

Description 

RG 

± 6039 

--~r ~ ~ 
1 ' J 

Clayey fine to coarse sand, trace gravel; Porous; Light gray; 
Moist. 

·-;···1 
- l'f 98.1 3.8 

·-;-- Eil 1 102.2 5.0 I ! I 
• ·--~ - ·------- sPIHMi·------- ------- T·-----+---·1-sffgli.tTy s11ty Kne to coarse sand: trace gravel; Sligntly pomus;· ... __ 
4 

1 - I 1 , Light orange-brown; Moist. 

I i I 5 

(j j 

I 

7 

I 
8 I 

I 
!J I 

10 I 

8.M - - -+-------1----· --·-J-- ··+siity line lctcua:i:'s; ~·aun, trace "gi,aveI, trace clay; O"range; Nroist .. ----

·-· --1 

-~::!_-+-----+----+--- -
-~3---i I I ;q I 

1 
I 

I l I :eoftom or trencn at 121> :ree.,..t. _________ _ 

1 
No groundwater encountered. 

I Trench backfilled with excavated material. 

I 

16 ·1 
-~;-~ 

24 

25 

B - Bulk Sample N • Nuclear Gauge Test CK - Chunk Sample 

Plate No. 6 
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HII..L.TOP GanEc:HNICAL 

SUBSURFACE EXPLORATION LOG 
TRENCH NO. T-5 

Project Name: Hilltop Storage 
Project No.: 688-A07.l Date: 11/27/2007 Logged By: RG 
Equipment Used: Rubber tired, tractor-mounted backhoe Elevation: ± 6021 

I I 
i I 

i I 
I 

22 -

23 • 

... 
~ 

~ 
~ i 

..9 l, -g 
0 ;j ..c: 0 

..., I /;; 

Description 

~ ._, 

a l' 1-1~~1~;~ne to coarse s::d with gravel, bricks, cable, debris and 
1roots to 4 feet; Very porous; Light brown; ~foist. 

) 

f 
I 

2-1 -. I I 
25 l---1 --'---'-------'-1------------------~ 

B - Bulk Sample N - Nuclear Gauge Test CK - Chunk Sample 

Plate No. 7 
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SUBSURFACE EXPLORATION LOG 
TRENCH NO. T-6 

HPU.TOP GEOTECHNICAL 

Project Name: 
Project No.: 

Hilltop Storage 
688-A07.1 Date: 11/27/2007 

Equipment Used: Rubber tired, tractor-mounted backhoe 

I ~ § ~ ~ 
---:- I ~ § (I) ~ .., ~ I ~ 
.~ I ,:_. i, ... 0 IU ·;; "' e.., ;,.. 1' ~ 
;;., ~;~; t3 5- .:;.., ~ ~ 
,S 1 -a I i ]; ·;: I ~ ~ B ) J o 1 § 
;< I ~ l ~ ~ :a j t- ~ ·s z ~ I e 

Logged By: 
Elevation: 

Description 

HG 
± 6033 

--l~-~j!...:!21' .E::, r:i::: I ~ Iv~ Ii O ~, ~ Q. ·if _l __ c, FIIIS'I :fi-- - d 1 
_ 1 ty _ ne to coarse san , trace grave , wood and debris, roots 

I I to a depth of approximately 4.0 feet; Dark brown; Moist. 

--;-~1 ~ ~-l"SP™ 106.o I 7.3 TVoa- -m:rJER"i\uuvrtT.l'iil:-----------· 
• ----1 I I I I Slightly silty line to coarse sand, trace gravel; Brown-gray; 

3 11',T" 1 99.1 10.5 ! 1Moist. 

-~-~ir -- I I 

5 
-
G 

7 

~i I 
I 

10 1 

11 I 

12 

1:.1 

11 

l;1 

I(j 

18 -; 
-· ~·· - I 
19 1 

_2i] 

21 _I 

22 

23 -

24 

25 

-- --- - 1·-·sM- ----- -

I 

R - Bulk Sample 

19 Silty line to medium santf. tl'ace gravf'I. trace clay: Ora.n.g~~g,·ay: 
-- Wet. 

I 

---t-- jBottom ofTrt>nCh al IT.Oteel. ---··---- - -
Groundwater encountered at 9.0 foet. 
Trench backfilled wil.h excavated material. 

N - :Nuclear Gauge Test CK - Chunk Sample 

-

Plate No. 8 
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SUMMARY OF LABORATORY TEST RESULTS 

EXPANSION INDEX TEST RESULTS 
(ASTM D4829 Test Method) 

MOISTURE DRY SATURATION 
MOISTURE 
CONTENT EXPANSION 

SAMPLE 
CONTEN'l' DENSITY PRIOR TO EXPANSION 
PRIOR TO PRIOR AFTER POTENTIAL 

r-;o. TEST INDEX 
TEST 1'0 TEST TEST .... 

(%) (pct) 
(%)* (%) 

T-1, 20.1 51 
1.0'-3.0' 

10.5 111.8 55.9 Expansive 

* 
** 

Assumes a 2.70 Specific Gravity for the soil. 
As defined in Section 1802.3.2, 'Expansive Soils,' in the 2007 California Building Code (CBC). 

SOLUBLE SULFATE TEST RESULTS 
(EPA 300.0 Test Procedure) 

SOLUBLE SULFATE 
SAMPLE SOIL DESCRIPTION SULFATE EXPOSURE1 

(%) 

T-1, Orange -gray clayey fine to coarse 0.001 
1.0'·3.0' sand, trace gravel, ti-ace silt (SC) 

Negligible 

T-2, Slightly silty fine to coarse sand, ND2 

l.0'-3.0' trace to a little gravel (SP/SM) 
Negligible 

1. 

2. 

As defined in Table 4.3.1, 'Requirements for Concrete Exposed to Sulfate-
Containing Solutions.' in American Concrete Institute (ACI) 318, Section 
4.3. 
ND - None Detected. 

PLATE NO. 9 

HILLTOP GEOTECHNICAL, INC. 
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SUMMARY OF LABORATORY TEST RESULTS 

PERCENT PASSING #200 SIEVE TEST RESULTS 
(ASTM D1140 Test Method) 

PERCENT 
SA1"1PLE SOIL DESCRIPTION PASSING #200 

SIEVE 

T-1, 1.0'-3.0' 
Orange -gray clayey fine to coarse 35 
sand, trace gravel, trace silt (SC) 

SAMPLE 

T-1. 
l.0'-3.0' 

ATTERBERG LIMITS TEST RESULTS 
(ASTM D4318 Test Method) 

SOIL DESCRIPTION 

Orange -gray clayey fine to 
coarse sand, trace gravel, 

trace silt (SC) 

LIQUID PLASTIC PLASTICITY 
LIMIT LIMIT INDEX 

(%) (%) 

35 21 14 

PLATE NO. 10 

HILLTOP GEOTECHNICAL, INC. 
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I l 
130 

,....._ 
f'l .::: 
~ 
~ 

-~ 
"" P-& C 
C,l 

Q 
>, 

""' A 
I IS 

I 
I 

, n I 
- I 

~ ' 

I 
I 
I 

I ' 
I 

"" 
I 

- I --i 
I 
I 
t 

--9-S- - J_ -----,--
-5 0 5 1\-.\'tjsture Content/fo) 20 25 

Maxim um D1·y Density (Ib/ft3) 122.0 
Optimum Moisture Content (%) 12.0 
Procedure A 

MAXIMUM DRY DENSITY/ OPTIMUM MOISTURE 
CONTENT RELATIONSHIP TEST RESULTS 

SAMPLE: T-1, 1.0'-3.0' 

Hill.TOP GEDTECHNICAL 

SOIL DESCHlPTlON: Orange-gray clayey fine to medium sand, trace 
' ravel. trace silt (SC) 

BY: DLC DATE: 12/07 

JOB NO.: 688-A07.1 PLlTE NO. 11 

30 
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REPORT OF 
GEOTECHNICAL I GEOLOGIC STUDY 

PROPOSED HILLTOP STORAGE FACILITY 
LOCATED ON NORTHWEST SIDE OF STATE 

HIGHWAY 18 BETWEEN POWERS LANE 
AND DEEP CREEK DRIVE IN THE 

ARROWBEAR AREA OF 
SAN BERNARDINO COUNTY, CALIFORNIA 

PROJECT NO.: 688-A.07 
REPORT NO.: 1 

DECEMBER 19, 2007 

GRADING SPECIFICATIONS 

GENERAL PROVISIONS 

General Intent 

The intent of these specifications is to establish procedures for clearing, compacting 

natural ground, preparing areas to be filled, and placing and compacting fill soils 

to the lines and grades shown on the accepted plans. The recommendations 

contained in the 'Site Preparation Recommendations' section of the geotechnical 

/ geologic study report are a part of the Recommended Grading Specifications and 

should supersede the provisions contained he1·einafter in the case of conflict. These 

specifications should only be used in conjunction with the geotechnical / geologic 

report for which they arc a part. Deviation from these specifications will not be 

allowed, except where specified in the geotechnical / geologic report or in other 

written communication signed by Hilltop Geotechnical, Inc. 

HILLTOP GEOTECHNICAL, INC. 
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Observation and Testing 

Hilltop Geotechnical, Inc. should be retained as the project Geotechnical / 

Geologic Consultant to observe and test the ea1·thwork in accordance with these 

specifications. It is advised that the project Geotechnical / Geologic Consultnnt or 

his representative provide adequate observations so that he may provide an 

opinion as to whether the work was or was not accomplished as specified. 

Therefore, it should be the responsibility of the contractor to assist the project 

Geotechnical / Geologic Consultant and to keep him apprized of wo1·k schedules, 

changes, and new information and data so that he may provide these opinions. In 

the event that any unusual conditions not covered by the special provisions or 

preliminary geotechnical / geologic report are encountered during the grading 

operations, the project Geotechnical / Geologic Consultant should be contacted for 

further rec.:m1mendations. 

If in the opinion of the project Geotechnical / Geologic Consultant, substandard 

conditions are encountered, such as: questionable or unsuitable soil, unacceptable 

moisture content, inadequate compaction, adverse weather, etc., construction 

would be stopped until the conditions are remedied or corrected or he should 

recommend rejection of this work. 

Test methods used to determine the degree of compaction should be performed in 

accordance with the following current American Society for Testing and Materials 

(ASTJ\'I) test methods: 

Maximum Dry Density I Optimum Moisture Content - ASTM D1557. 

Density of Soil In-Place - ASTM D1556 or ASTM D2922. 

HILLTOP GEOTECHNICAL, INC. 
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Dry densities should be expressed in tel'ms of Relative Compaction as determined 

by the foregoing ASTM testing procedures. 

Preparation of Areas to Receive Fill 

The vegetation, brush and debris derived from clearing operations should be 

removed, and legally disposed of. Areas disturbed by site grading should be left in 

a neat and finished appearance, free from unsightly debris. 

After clearing or benching, the natural ground in areas to be filled should be 

scarified to a depth of 6.0 inches or the minimum degree of compaction as set forth 

in the Special Provisions or the recommendation conta:ined in the preliminary 

geotechnical / geologic report. Loose soils in excess of 6.0 inches in thickness 

should be removed to firm natural ground which should be determined by the 

project Geotechnical / Geologic Consultant and/or his representative. 

\Vhen the slope of the natural ground receiving fill exceeds 20perccnt (5 horizontal 

units to 1 vertical unit), the original ground should he stepped or benc.;hed. 

Benches should be cut to a firm competent soil condition. The key at the toe of 

slope should be at least 15 feet wide or 1.5 times the equipment width, whichever 

is greater, and should be sloped back into the hillside at a gradient of not less that 

2.0 percent. The other benches should be at least 10 feet wide. The horizontal 

portion of each bench should be compacted prior to receiving fill as previously 

specified for compacted natural ground. 'Vertical separations between benches 

should be at least 4.0 feet. Ground slopes flatter than 20 percent should be 

benched when advised by the project Geotechnical Consultant and/or Engineering 

Geologist. 

HILLTOP GEOTECHNICAL, INC. 
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Any abandoned structures encountered during grading operations should be totally 

1·emoved. Underground utilities to be abandoned beneath any proposed structure 

and/or surface improvement should be removed from within 10 feet of the structure 

or improvement and be properly capped off. The resulting depressions from the 

above described procedures should be backfilled with acceptable soil that is 

compacted to the requirements of the project Geo technical / Geologic Consultant. 

This includes, but is not limited to, septic tanks, fuel tanks, sewer lines or leach 

lines, storm drains, and water lines. Any buried structures or utilities not to be 

abandoned should be brought to the attention of the project Geotechnical/ Geologic 

Consultant, so that he may determine if any special recommendation will be 

necessary. 

All water wells which will be abandoned should be abandoned and capped 

according to directions and supervision of the County Department of Health, the 

State of California, and/or the appropriate governmental agency procedures which 

has jurisdiction over the well before fill and/or pavement is placed over the area. 

Fill Material 

Materials to be placed in the fill should be approved by the p1·oject Geotechnical / 

Geologic Consultant and should be free of vegetable matter and other deleterious 

substances. Granular soil should contain sufficient fine material to fill the voids. 

The definition and disposition of oversized rocks, expansive and/or detrimental 

soils are covered in the gcotechnical / geologic report or special provisions. 

Expansive soils, soils of poor gradation, or soils with low strength characteristics 

may be thoroughly mixed with other soils to provide satisfactory fill material, but 

only with the explicit consent of the project Geotechnical / Geologic Consultant. 

Any import material should be approved by the project Geotechnical / Geologic 

Consultant before being brought to the site. 

HILLTOP GEOTECHNICAL, INC. 
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Placing and Compaction of Fill 

Approved fill material should be placed in areas prepared to rnceive fill in layers 

not to exceed 6.0 to 8.0 inches in compacted thickness. Each laver should have a 

uniform moisture content in the range that will allow the compaction effort to be 

efficiently applied to achieve the specified degree of compaction. Each layer should 

be uniformly compacted to a minimum specified degree of compaction with 

equipment of adequate size to economically compact the layer. Compaction 

equipment should either be specifically designed for soil compaction or of proven 

reliability. The minim um degree of compaction to be achieved is specified in either 

the Special Provisions or the recommendations contained in the preliminary 

geotechnical / geologic report. 

When the structural fill material includes rocks, rocks will not be allowed to nest 

and the voids :should be carefully filled with soil such that the minimum degree of 

compaction recommended in the Special Provisions or the recommendations 

contained in the geotechnical / geologic report is achieved. The maximum size and 

spacing of rock permitted in structural fills and in non-structural fills is discussed 

in the geotechnical / geologic report, when applicable. 

Field observation and compaction tests to evaluate the degree ofcompaction of the 

fill will be taken by the project Geotechnical / Geologic Consultant or his 

rep1·esentative. The location and frequency of the tests should be at the Project 

Geotechnical / Geologic Consultant's discretion. When the compaction test 

indicates that a particular layer is less than the 1·ecommended degree of 

compaction, the layer should be reworked to the satisfaction of the project 

Geotechnical / Geologic Consultant and until the desired relative compaction has 

been obtained. 

HILLTOP GEOTECHNICAL, INC. 



r 

r 

I 

r ! 

l 
l 

l.J 

L 

L 
L 

688-A07.l December 19, 2007 Page B-6 

Fill slopes should be compacted by means of sheepsfoot rollers or other suitable 

equipment. Compaction by sheepsfoot rollers should be at vertical intervals of not 

greater than 4.0 feet. In addition, fill slopes at ratios of two (2) horizontal to one 

(1) vertical or flatter, should be gridrolled or trackwalked. Steeper fill slopes. 

which have been approved by the governing agency, should be over-built and cut­

back to finish contours after the slope has been constructed. Slope compaction 

operations should result in fill material which have been approved by the 

governing agency having a relative compaction of at least 90 percent of maximum 

dry density or that specified in the Special Provisions section of this specification. 

The compaction operation of the slopes should be continued until the project 

Geotechnical / Geologic Consultant is of the opinion that the slopes will be stable 

in regards to surficial stability. 

Slope tests will be made by the project Geotechnical / Geologic Consultant during 

construction of the slopes to determine if the recommended compaction is being 

achieved. Where failing tests occur or other field problems arise, the Contractor 

will be notified that day of such conditions by written communication from the 

project Geotechnical / Geologic Consultant or his representative in the form of a 

daily field 1·eport. 

If the method of achieving the recommended slope compaction selected by the 

Contractor fails to pl'Oduce the recommended results, the Contractor should rework 

or rebuild such slopes until the recommended degree of compaction is obtained, 

without additional cost to the Owner or project Geotechnical / Geologic Consultant. 

Cut Slopes 

The project Engineering Geologist should observe cut slopes excavated in rock or 

lithified formational material during the grading operations at intervals 

HILLTOP GEOTECHNICAL, INC. 
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determined at his discretion. If any conditions not anticipated in the preliminary 

geotechnical / geologic report such as perched water, seep age, lenticular or confined 

strata of a potentially adverse nature, unfavorably inclined bedding, joints Ol' fa ult 

planes are encountered during grading, these conditions should be analyzed by the 

project Engineering Geologist and Geotechnical / Geologic Consultant to determine 

if mitigating measures are necessary. 

Unless otherwise specified in the geotechnical / geologic repOl't, cut slopes should 

not be excavated higher or steeper than that allowed by the ordinances of the 

controlling governmental agency. 

Engineering Observation 

Field ohservation by the project Geotechnical / Geologic Consultant and/or his 

representative should be made during the filling and compacting operations so that 

he can express his opinion regarding the conformance of the grading with 

acceptable standards of practice. The presence of the project Geotechnical / 

Geologic Consultant or his representative for the observation and testing should 

not release the Grading Contractor from his duty to compact t.he fill material to the 

specified degree of compaction. 

Season Limits 

Fill should not be placed during unfavorable weather conditions. vVhen work is 

interrupted by heavy rain, filling operations shoulcl not be resumed until the 

proper moisture content and density of the fill materials can he achieved. 

Damaged site conditions resulting from weather or acts of God should be repaired 

before acceptance of work. 

HILLTOP GEOTECHNI CAL, INC. 



r 
r 

l 

l 
l u 

L 

u 
L 

u 

L 

688-A07.1 December 19, 2007 Page B-8 

SPECIAL PROVISIONS 

The minimum degree of compaction to be obtained in compacting natural ground, 

in the compacted fill, and in the compacted backfill should be at least 90 percent. 

Detrimentally expansive soil is defined as soil having an Expansion Index of 21 or 

greater as determined by Uniform Building Code Standard Procedure 18-2 or 

ASTM D4829 Test :Method. 

Oversized mate1·ial is defined as rocks or lumps over 12 inches m greatest 

dimension. 

HILLTOP GEOTECHNICAL, INC. 
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