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Project Name: Richland - Vander Koci- TT 18269 
061102-01 Project No.: 

Client: Richland Communities 

SUMMARY OF LABORATORY TEST RESULTS 

I Al1erberg I p rfd • MOdified Proctor Collapse Direct Shear Test l 
Mo1sture Ory Density To~ as:,.• Compaction Expansion , i- I - Corrosion Suite (Solis) CTM 5321643 Soll ldentlficatio!1 I 
Content Dens,ly Limits 

0
. !rib ti (ASTM O 1557) Index Potential Peak Ultimate Classification 
ts u on Procedure A 

Boring No Sample No Depth (ft.) ---~ . --- . . · I • ASTM O ASTM O ASTM D ASTM 
O 422 

Maxi Ory Optimum ASTM D ASTM D F .di I F "di S II H Chlonde I Sulfate Content Min. Res,stl\llly@ ASTM D 2488 
2216 2937 4318 0:u.';'ly I Moisture 4829 I 4546 Cohesion ;,, ;: I Cohesion ;,, ;"' 

0 
P Content (gravimetrtc) moist. Cont 

LL.Pl.Pl' GR:SA:FI' n Content g ge CTM CTM422 DOTCATest417 CTM 5321643 ASTM D2487• 

(%) (pell I (pell (%) (pell (%) {%) (ps1) (deg) (psi) I (deg) 532/643 (ppm) _ (ppm) (ohm-an@ %) (Group Symbol) 

LGC-1 R-1 ~ 4.0 111._4 __ 1~5.9 I- J -+---
1 

SM 

B-1 :,.7 1 122.5, 11.5 0 8.2 64 160 620 SM 

R-2 5.0 2.4 105.2 107.7 I I SM 
- ~ -- -- - -

R-3 7.5 11.6 117.8 131.5 0:38:62 ~ 0.17 I ML 
R-4 - 10.0 4.8 101.0 -- 10~ -- --- - - +- -- -- ---+-1 - - .,. SM 

SPT-1 15.0 11.1 --+- _ _.,__ SM 
------ - - - -- + 
R-5 20.0 13.0 118.4 133.8 'f ~ + ML 

SPT-2 25.0 30.0 I I I ML 

R-6 30.0 19.3 96.8 115.5 I ML 

LGC-2 R-1 2.5 18.2 113.2 I 133.8 l t I ML - ;-
R-2 5.0 14.2 111.4 127.2 27,18,9 CL 

R-3 7.5 7.8 G~ ~ 5.5 0:57:43 _ _ 105 3~ 150 30 I -f- _ ! SM 

R-4 10.0 2.7 97.7 100.3 ___ -J 0.53 _ _ -~ 1..- SM 

SPT-1 15.0 28.7 I CL 

R-5 20.0 1,7 1:94:5 -~..J.-..~ 
1 

I SP 
--- ----1- t - + --- ~ 

SPT-2 25.0 18.2 I L ML-SM 

R-6 30.0 30.4 91 .4 119.2 - --- 1- -- - i 
1 

~ CL 

SPT-3 35.0 16.1 1- 1 ML - - - + + +-
R-7 40.0 13.0 119.8 135.4 

1 
ML 

s::-4 ::: :~
0 I 112.9 119.3 - - - - - - _,___ r l l I l l : 

TP-1 B-1 4.0.5.0 I 121.0 I 12.5 I I I I ! I I SM-ML 

TP-2 B-1 4.0-5.0 I I I I I j I I I I I I Ml-SM 

TP-3 B-1 3.0-4.0 J 110.5 I 9_5 I I I I I I ) ML 

'LL.PL.Pl= Liquid Limit, Plastic Limit, Plasticity Index 
• GR:SA:FI = Gravel: Sand: Fines (Percent Passing #200 Sieve) 



GRAVEL 

co 
'II: 

(!) ... 
'II: 

SAND 

0 
<") 

'II: 

0 
0 

0 
0 
N 

FINES (SILT AND CLAY) 

'II: 'II: 
100 ~-+-----♦.-:--:-1 ......,.....1 I ~--:-r,--~-;----------r.--;-;,-;--;--;-;------, 

90 l+-...+-,-l-+---,.----++--+-1--+--+------+-H-+--+-',....._,'--l---,.-t++-++--,--l--t--------l-++-t-++-+-+--+---l 

80 1~1--+-i--+-+--'----+-1++-+--+--'----+--+++++-+-+--+-\-t----+H+++-+-+---+-----++H-r-t-1---+---+--

,l: 70 l+l-l--+-i-l-+-....--..-r++-+-f-l---t----+--++---+--+---+\------,+1-,--+-r--+-t---+-----++H-r-t-t--+---+-----1 
C) 
·a; 
~ 60 H--,....1--+-+~---+-+---.-l---+--+-----+<H-+-------+--+--+--..------~t--++-t--t--l ~-I--, 
! 50 1+~1-1-4_;._+--+---1-+4-"-'-1-J----+-_J._--4-1--H-+--+--l---+--~\H+-+-+-+---+----,-I-H-l--l--l--+----l 

... C 40 ,_;......;......;_;._+--+---+-1+++-~-+--+---+++-+--r-l--'----,---H-,-+-,-+---+---+---l-t--+-+-t--+--+---I 
Q) 
u ... 
Q) 
D. 30 1-H-11--+-i--+-+-+--+-H--!-+-o-+---,---+----+-++-<-l--+----'----+--H+++-t--l--+----t+-++--+-+---t--

10 l+HH-t----_,__--+---t+-'-------l---,---t---+---H-+++----+--+--l---+H-++-+-t--t-----r----t+H-t--+--~--t-----1 

o ~----'---------------'----'---------'-'--'---'--'-----------'----'----'---------'---------'--'----'--'I_I ~ 
100 

Location: 

LGC-2 

I 

LGC I 
' 

10 

Sample Depth 
No.: ft. 
R-3 7.5 

Sample Description: 

0.1 

Particle Size (mm) 

Soil Gravel 

T e (%) 

SM 0 

Silty Sand 

PARTICLE SIZE ANALYSIS 
(ASTM D 422) 

0.01 0.001 

Sand Fines 
(%) (%) 

57 43 

Project Number: 061102-01 
Date: Jan-07 

Richland - Vander Kooi 



.. 
J: 
Cl 

GRAVEL 

.. .. ~ .. 

SAND FINES (SILT AND CLAY) 

80 l+I--H-,f-+--+--+---H++-l-l-+---+---+++++-+-+-+--+--'\-----4--i-+-+-+---,-----+++++-+-+-+---+-----l 

70 1+1--H-,---!---1----!---H-!-.-1-1--1--,,---!----+++++-+-+-+--+---\H++-+-+--+-,-----+++++-+-+-+---+-----l 

~ 60 

i;; .. 
Cl) 
C: 
u::: .... 
C: 

~ •0 1-+-1--!-'-''----+--+------t++-+-t--r--f---+---+-t-t-++-+-+-+--+----h--+--+--+-t----++++--+-+----1 
Cl) 
0. 

10 l++-l-+-1--+--+--+---H++-l-+-+-f---+--

0 ,____.__'---------'-----..___.........._ ______ _.__ ___________ ---'-----' 

100 

Location: 

LGC-1 

LGC 

10 0.1 

Particle Size (mm) 

Sample Depth Soil Gravel 

No.: ft. T e (%) 

R-3 7.5 ML 0 

Sample Description: Sandy Silt 

PARTICLE SIZE ANALYSIS 
(ASTM D 422) 

0.01 0.001 

Sand Fines 

(%) (%) 

38 62 

Project Number: 061102-01 
Jan-07 Date: 

Richland - Vander Kooi 
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i\ 
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I \ 
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I 
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I 
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j I\ 
I \ 

1\ 
\ I \. 

-....___ 

~ 
0.1 

Particle Size (mm) 

Location: 
Sample Depth Soil Gravel 

LGC-2 
No.: (ft.) Type (%) 

R-5 20 SP 1 

Sample Description: Poorly Graded Sand 

PARTICLE SIZE ANALYSIS 
(ASTM D 422) 

FINES (SILT AND CLAY) 

I I 

I 

I 
' I 

I I I 
I 

I 
0.01 

Sand Fines 

(%) (%) 

94 5 

Project Number: 
Date: 

I 
I 

I 

I 
0.001 

061102-01 
Jan-07 

Richland -Vander Kooi 
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I I I I I I ... 
~ I I I I I I I ..,, 

i I I I I I " -
5 10 15 20 25 

Moisture Content (%) 

Sample No.: Depth (ft) Sample Description 

B-1 5-7 Siltv Sand 

LABORATORY COMPACTION 
(ASTM D 1557) 

I I I 

I I I I I 
I I 7 --. 7 
I 7 I I 

7 
I Gs=2.65 ~ 
I I - - Gs-2.75 

-r 

I 

I 

I 

I 
I 
I 

I I I 

i I 

I 

I I 
I I j 

I ' i I 
I I I 

I 

I 

I 

.. 1 I -
30 35 

Maximum Optimum 
Dry Density Moisture 

(pcf) Content(%) 

122.5 11.5 

Project Number: 061102-01 
Jan-07 Date: 

Richland - Vander Kooi 
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Moisture Content(%) 

Sample No.: Depth (ft) Sample Description 

8-1 4-5 Siltv Sand 

LABORATORY COMPACTION 
(ASTM D 1557) 

I l 

. 
I 

7 
Gs=2.65 

1- - Gs=2.75 
I I 
I I 
I I 
I I 

I I 
r 

l 
I 

i I 

I 

I 
I 

I I 

I i 

I I 
i I 

I I 
I I 

I 

I 
i 

I 

i 

I 

... , -
30 35 

Maximum Optimum 
Dry Density Moisture 

(pcf) Content(%) 

121.0 12.5 

Project Number: 061102-01 
Jan-07 Date: 

Richland - Vander Kooi 
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5 10 15 20 

Moisture Content(%) 

Sample No.: Depth (ft) Sample Description 

B-1 3-4 Sandy Silt 

LABORATORY COMPACTION 
(ASTM D 1557) 

-
25 

I I I I I I I 
I I I I I 7 I 

7 7 7 7 7 I 
I I I I I 

Gs=2.65 ~ 
- - Gs=2.75 ~ 

i 
I i 
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I 
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I 
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30 35 

Maximum Optimum 
Dry Density Moisture 

(pcf) Content (%) 

110.5 9.5 

Project Number: 061102-01 
Jan-07 Date: 

Richland - Vander Kooi 



0.00 ,------,-----,--------,-------,1----,----.1 Ir----., 
_..... Inundated 

---e-- Field Moisture 

- 1.50 1---~--i---+----.--~-;-J-;-.;..._ __ _,__--;._-+---+--+-_,___,_I 

~ -C: 
0 ; 
n, 2.00 +-----+------i--+----+-+-i...++-----+---l----r--l--"-+-+-+-1 

e 
i 
Q 2.50 1-----C----,---+----!---I--I--+-.-!------+----+--+--+--+-+--+-+-

3.00 

3.50 -l-----'------1--l-_._-+-i-l---1-------+-----1---1--1----t--+-I-+-

4.00 _i__ __ __,_ _ __,__...!...-....!....--l-...!.......l___:_ ___ ----"-_ ___;_ _ _ _;_--1-...:........:--'--J 

0 .1 1 10 

Vertical Stress (ksf) 

Percent Swell / Settlement After Inundation = 0.17 

Degree of 
Dry Density 

Initial Final 
Location: Sample No.: Depth (ft) Saturation Moisture Moisture 

(%) 
(pcf) 

Content(%) Content(%) 

LGC-1 R-3 7.5 73 117.8 11.6 13.8 

Sample Description: Sandy Silt 

LGC I ONE-DIMENSIONAL SETTLEMENT 
/ SWELL 1----R-ic-h-la_n_d ___ V_a_n-de_r_K_o_o_i __ _,. 

Project Number: 061102-01 

Date: Jan-07 
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I 
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__._ Inundated 
~ 

-e--Field Moisture 

I I 
i'\. 

"l\ 
I "'· 

I l 

I 
I 

4.00 
0.1 

I 
1 

I I 
10 

Vertical Stress (ksf) 

Percent Swell / Settlement After Inundation = 0.53 

Degree of 
Dry Density 

Initial Final 
Location: Sample No.: Depth (ft) Saturation 

(pcf) 
Moisture Moisture 

(%) Content(%) Content(%) 

LGC-2 R-4 10 10 97.7 2.7 23.5 

Sample Description: Silty Sand 

Project Number: 061102-01 

ONE-DIMENSIONAL SETTLEMENT._ ____ .;..Da;.;.te;...: _..;.;Ja;...n-..;.o_7 ------1 
/ SWELL Richland - Vander Kooi 



Molding 
Initial Dry 

Location Sample No. Depth (ft) Moisture 
Density (pcf) 

Content(%) 

LGC-1 B-1 5-7 9.6 110.8 

1 1997 U.B.C. / 2001 C.B.C. Table 18-I-B 

EXPANSION INDEX 
(ASTM D 4829) 

Final 
Expansion Expansion 

Moisture 
Index Classification 1 

Content(%) 

18.0 0 Verv Low 

Project Number: 061102-01 
Jan-07 Date: 

Richland - Vander Kooi 
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PLASTICITY CHART - CLASSIFICATION OF FINE-GRAINED SOILS 

,,,'T7 
, 

1/ ,, 

I 
-' CH or OH ,, ,, 

I ,, 

V ,, ,, 
I 

,; / ,, 
/ 

/ , ,, 
I 

,, 
I ,, 

I ,, ,, / , , 1 : .. ~ I ✓-
MH or OH 

I 

,, 
, I ~ ,, I •v 

I 
CL,-ML 

/ ML orOL 

I I I I 

20 40 60 80 100 

Liquid Limit (LL) 

Sample 
Passing 

Location.: Depth (ft) No. 200 
No.: 

Sieve(%) 

LGC-2 R-2 5 -

ATTERBERG LIMITS 
(ASTM D 4318) 

Liquid Plastic Plasticity 
Limit(%) Limit(%) Index(%) 

LL PL Pl 

27 18 9 

Project Number: 061102-01 
Date: Jan-07 

uses 

CL 

Richland - Vander Kooi 



V, 
V, e -"' ... 
cu 
(I) 

2.5 ~ ------------------------ ---------~ 

2.0 

.& Peak 

Friction Angle 

Cohesion 

= 37.2 ° 

= 105 psf 

o At¼'' Deformation 

Friction Angle 

Cohesion 

= 30.4 ° 

= 150 psf 

~ 1.0 

0.0 -'--------'----------'----------'----------'------------1 
0.0 0.5 1.0 1.5 2.0 

Normal Stress (ksf) 

Shear Rate 
Location: Sample No.: Depth (ft) Sample Type 

(inch/min) 

LGC-2 R-3 7.5 In Situ 0.001 

Sample Description: Silty Sand 

DIRECT SHEAR PLOT 

Dry Density 
Initial Final 

Moisture Moisture 
(pcf) 

107.1 

Content(%) Content(%) 

7.8 25.9 

Project Number: 061102-01 
Date: Jan-07 

Richland - Vander Kooi 
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Project# l061102-01 

Sample# 8-1 

Lot# I c-1 

Loe. / Rep'd Lots: 
Depth (ft.): 5-7 

Description: 

Min. Resistivity 620 

(Q-cm) VERY HIGH 

pH 8.2 

(round down 0.1) MILD 

64 
Chloride (ppm) 

MODERATE 

Sulfate 0.016 

(% by wt.) NEGLIGIBLE 

<I> 
32 
_Q 
.c 
(._) 

<I> 

Jg 
::; 

(/J 

18 ga.= 20 
16 ga.= 26 
14 ga.= 32 
12 ga.= 45 
10 ga.= 57 

8 a.= 69 

VJ 

(ll 

Q) 

>-

Electrochemical Suite (Results) 
pH/Resistivity (CTM 643), Sulfate (CTM 417), Chloride (CTM 422) 

Project Name: Richland Vander Kooi Track: 

na na na na na 

na na na na na 

na na na na na 

na na na na na 

- ----- ----

NAVFAC/UBC 
Corrosion Potentials 

n , 10,000 Seldom 
5,000-10,000 Mild 

2,000 - 5.000 Moderate 
1,000 - 2,000 High 

n < 1,000 Very High 

pH>6.5 Mild 
6.0 - 6.5 Moderate 

4.5-6 High 
pH < 4.5 Very High 

ppm < 500 Moderate 
ppm > 500 High 

Net NTU < 0.1 Negligible 
0.1 - 0.2 Moderate 
0.2 - 2.0 Severe 

Net NTU > 2 Very Severe 

Completion Date: 

11/24/06 

Technicians: 

CJB 

LGC 
INLAND 
CJB for LGC, Inland 2006 
na"' not analvzed 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

LGC, Inc Figures, Logs and Laboratory Tests 
For Van Dam III Farm 
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"Shallow" Test Pit T-41 "Shallow" Test Pit T-43 

Southwest Wastewater Pond 

LGC Figure 6 
Typical Photos 

of Test Pits 

PROJECT NAME Richland - Van Dam Ill - TT 18270 
PROJECT NO. 061103-01 
ENG. IGEOL. DJBIGDS 
SCALE Notto Scale 
DATE January 2007 



AppendixB 
Test Pit, Boring, & CPT Logs 



Project Name: Richland- Van Dam Ill Logged By: SR Trench No: TP-1 

Date: 10/31/2006 Project Number : 061103-01 
1------------- ---------+---- ---------------1 Engineering Properties: 

Equipment: CASE 580 Super L Location: See Geotechnical Map 
LGC 

Geologic 
Attitudes 

GEOLOGIC 
UNIT uses SAMPLE MOISTURE DRY 

DENSITY 
(PCF) 

Unit SOIL DESCRIPTION: 

Undocumented Artificial fill 
A 0-6° - Concrete wash 
B 6'"-1.5" - Silty SAND, GRAVEL, Poorly graded SAND, medium to 

reddish brown, coarse grained; some organic matter 

Quaternary Alluvial Fan Deposits 

Afu 

SM+SP 

Qyf 
C 1.5"-9' - silty SAND, reddish brown, moist, medium to fine grained SM 

ML D 9"-11" - sandy SILT, grayish brown, moist, slightly porous, few 
caliche stringers 

GRAPHICAL REPRESENTATION BELOW: Elevation : 695 • MSL 

B 

© 

Surface Slope: Flat 

No (%) 

Trend: N-S 

Total Depth: 11' 
Groundwater: None 
Backfilled: 10/31/2006 

scale : 1 in = 5 ft 



Project Name: Richland- Van Dam Ill Logged By: SR Trench No: TP-2 

Date : 10/31/2006 Project Number : 061103-01 
~-------- ------------+-------------------1 Engineering Properties: LGC 

Equipment: CASE 580 Super L Location: See Geotechnical Map 

Geologic 
Attitudes Unit SOIL DESCRIPTION: 

Undocumented Artificial Fill 

A 0-0.5" - Organic rich soil - Manure, black to dark brown, odor 
B 0.5"-2" - concrete wash over silty SAND, orange/light gray/ 

reddish brown, moist, trace manure tainted soil, few gravel, 
coarse grained 
Quaternary Alluvial Fan Deposits 

C 2•.5• - silty SAND, light to medium brown, fine to medium 
grained, few coarse grains 

GRAPHICAL REPRESENTATION BELOW: Elevation : 690 • MSL 

@ 

© 

GEOLOGIC 
UNIT 

Afu 

Qyf 

uses 

OH 
SM 

SM 

Surface Slope: Flat 

SAMPLE MOISTURE 
No (%) 

B-1 
(3'-5") 

- ---~ 

DRY 
DENSITY 

(PCF) 

Trend: N-S 

Total Depth: 6' 
Groundwater. None 
Backfilled: 10/31/2006 

scale : 1 in = 5 ft 





















































100 

90 

80 

... 

.c 70 
C'I 

~ 60 
>, 
Ill ... 

50 Cl) 
C 
ii: ... 

40 C: 
Cl) 
(.) ... 
Cl) 
0.. 30 

20 

10 

0 
100 

GRAVEL SAND 

~ 

Location: 

LGC-2 

~ . 
~ 

---......, 

\ 
\ 

0 
0 

\ 
\ 

0 
0 
N 
~ 

' 

10 0.1 

Particle Size (mm) 

Sample Depth Soil Gravel 

No.: (ft.) Tvoe (%) 

R-2 5 ML 0 

Sample Description: Sandy Silt 

PARTICLE SIZE ANALYSIS 
(ASTM D 422) 

FINES (SILT AND CLAY) 

0.01 0.001 

Sand Fines 

(%) (%) 

40 60 

Project Number: 061103-01 
Date: Jan-07 

Richland - Van Dam Ill 



100 

90 

80 

- 70 .c 
Cl ·a; 
3: 60 
>, 
m ... 

50 a, 
C: 

u::: -C: 
a, 

40 
u ... 
a, 
D. 30 

20 

10 

0 
100 

GRAVEL 

~ 

~ I 

10 

Location: 
Sample 

No.: 
LGC-3 R-3 

SAND 

(0 0 0 co ..... (') I() 

'II: 'II: 'II: 'II: 

-...., 
~ 

' 1, ,, 

' 

\ 

\ 

\ 
' 

0 
0 ..... 
'II: 

\ 

' 

0 
0 
N 
'II: 

r~ 
0.1 

Particle Size (mm) 

Depth Soil Gravel 

(ft.) Type (%) 

7.5 SP-SM 5 

FINES (SILT AND CLAY) 

0.01 0.001 

Sand Fines 

(%) (%) 

88 7 

Sample Description: Poorly Graded Sand with Silt 

PARTICLE SIZE ANALYSIS 
(ASTM D 422) 

Project Number: 061103-01 
Date: Jan-07 

Richland - Van Dam Ill 



120 

115 

110 

~ 
'iii 105 
C: 
Cl) 

C 
i!' 

C 

100 

95 

90 

-

-

0 

Location: 

LGC-1 

. 
\ 

\ 1 

1 Gs=2.65 

\ \ - - Gs=2.75 
1 i\ 

\ . 
1 

" \ . 
1 \ 
\ 

. .. 
• 1 \ 

\ ' 
' .... \ 

~ \ 
-, 

l -
\ 

\ ' 1 
" \ 
l I\. 

' ~ 

I \ ' 
I '\, ~ 

I ' i. 

i\. \. 

It. I\. 

' 1, 
~ 

.'I; 

\. \ 
' ' 

5 10 15 20 25 30 35 

Moisture Content(%) 

Maximum Optimum 
Sample No.: Depth (ft) Sample Description Dry Density Moisture 

8-1 3-5 Siltv Sand 

LABORATORY COMPACTION 
(ASTM D 1557) 

(pcf) 

110.0 

Project Number: 

Date: 

Content (%) 

7.5 

061103-01 
Jan-07 

Richland - Van Dam Ill 



120 

115 

110 

~ 
'iii 105 
C 
Q) 

0 
~ 
0 

100 

95 

90 

-

-

0 

Location: 

LGC-2 

. 
\ 1' 

\ Gs=2.65 
" \ \ - - Gs=2.75 

\ 
\ ' 

' \ 

\ . 
' \. 

\ 
. 

' \ 
. \ ' 
~ ' \ 

~ \ ' 
... l . 

' \ ' ~ ' \ 
\ . 

l i'\ 
\ " I\ ' 

l \ 
I ' \ '\ 

\ \. 

' \. 

\. ' 
" I '-

' 
I 

5 10 15 20 25 30 35 

Moisture Content(%) 

Maximum Optimum 
Sample No.: Depth (fl) Sample Description Dry Density Moisture 

8-1 3-5 Silty Sand 

LABORATORY COMPACTION 
(ASTM D 1557) 

(pcf) Content(%) 

108.0 11.0 

Project Number: 061103-01 
Date: Jan-07 

Richland - Van Dam Ill 



120 

115 

110 

c;:-
C, 

.9: 
~ 
'iij 
C 105 -
Q) 

0 
~ 
0 

100 

95 

90 
0 

Location: 

TP-2 

\ 

\ 1 

1 
\. 

\ \ 
1 \ 

\ • 
1 

\ 

\. . 
' I. 

I \. 
. 

' \ 
\ ' 4 ' I. 

I A \ ' • ,. 
\. . 

' \ \ 

' \ 

\ . 

' 

5 10 15 20 25 

Moisture Content(%) 

Sample No.: Depth (ft) Sample Description 

B-1 3'-5' Silty Sand 

LABORATORY COMPACTION 
(ASTM D 1557) 

Gs=2.65 

- - Gs=2.75 

' \ 

\. ' 
\ \. 

' .. 
\. ' i'\. 

' ~ 
i'\. ' 

\. '\ 

30 35 

Maximum Optimum 
Dry Density Moisture 

(pcf) Content(%) 

108.0 9.0 

Project Number: 061103-01 
Jan-07 Date: 

Richland - Van Dam Ill 



120 

115 

110 -

I;' 
0 
S: 
~ 
'iii 
C 105 -

QI 
C 
~ 
C 

100 

95 

90 
0 

Location: 

TP-3 

\ ' 

;\ ' 
Gs=2.65 1 

' \ ' - - Gs=2.75 
1 ~ 
,\ . 

1 

\ ' 
1 

' \ 

' \ 

\ ' '""I ~ 

" 1 
~ 

~ 

' l 

~ \ \ 

' \ 
\ . 

I\. 

" I\ 
I ' 

'I: 

\. \ 
I ' \. \ 

It. I'\ 

' ['\. 

'\. ... 
I I 

1\ " ' ' 
5 10 15 20 25 30 35 

Moisture Content(%) 

Maximum Optimum 
Sample No.: Depth (ft) Sample Description Dry Density Moisture 

B-1 7-9 Sandv Silt 

LABORATORY COMPACTION 
(ASTM D 1557) 

(pct) 

108.0 

Project Number: 

Date: 

Content(%) 

19.5 

061103-01 
Jan-07 

Richland - Van Dam Ill 



120 

115 

110 

~ 
'iii 105 
C 
Cl) 

0 
i::' 
0 

100 

95 

90 

. 

0 

Location: 

T-50 

. .... 

\ 
1 ,. 

\ ' ' \. 

\ \ 

' ~ 

\ ' 

' l 

\ ' 
' \ 

• \ ' 

' \ 
\. ' • ♦ 
, \ 

\ , 

" 

' ' \ \. 

' ~ 
\ 

. 
. 

' 

5 10 15 20 25 

Moisture Content(%) 

Sample No.: Depth (ft) Sample Description 

8-1 4 Siltv Sand 

LABORATORY COMPACTION 
(ASTM D 1557) 

Gs=2.65 

- - Gs=2.75 

'-
\ 

\ ' 
" \ 

' ... 

'- \. 

~ 1'\. 

' '\. 1, ' 
\. '\ 

' 

30 35 

Maximum Optimum 
Dry Density Moisture 

(pct) Content(%) 

110.0 8.5 

Project Number: 061103-01 
Jan-07 Date: 

Richland - Van Dam Ill 



70 

60 

50 -e;. 
~ 40 

'C 
.E 
~ 

~ 30 
111 
ii: 

20 

10 

0 I 
0 

Symbol 

♦ 

■ 
~ 

PLASTICITY CHART - CLASSIFICATION OF FINE-GRAINED SOILS 

l. ,, -, 
,, ,. 

,. ,. .v , CH or OH ,, ,, 

I 
. 

I 
. 
I 

Location.: 

LGC-4 
LGC-4 
LGC-4 

,, 
V !,, ,. ,, 

/ ,, 
~ V ' 

/ 
,. 

,. ,. 

,. .. ,. r V Mi or OH 

/ ,. . 
"I CL or OL 7 ,. . 

,,," I / 
,, I/ 
CL-ML .7 1 

ML or OL 

20 40 60 80 
Liquid Limit (L.L.) 

Sample 
Passing 

Depth (ft) No. 200 
No.: 

Sieve(%) 

R-2 5 . 
R-3 7.5 . 
R-5 20 . 

Liquid Plastic Plasticity 
Limit(%) Limit(%) Index(%) 

LL PL Pl 

28 22 6 
38 21 17 
44 24 20 

Project Number: 061103-01 
Date: Jan-07 

100 

uses 

CL-ML 
CL 
CL 

ATTERBERG LIMITS 
(ASTM D 4318) Richland - Van Dam Ill 



0.00 

0.50 

1.00 

- 1.50 
~ 0 -C 
0 

~ 2.00 e 
~ 
C 2.50 

3.00 

3.50 

Q...._ 
I"-. 

l"l~ ---Inundated 
~ 

"'r-,.... ~ Field Moisture 
i"... 

i-... 
1'1 1 

•• 

4.00 
0.1 1 10 

Vertical Stress (ksf) 

Percent Swell / Settlement After Inundation = 0.65 

Degree of 
Ory Density 

Initial Final 
Location: Sample No.: Depth (ft) Saturation 

(pcf) 
Moisture Moisture 

(%) Content(%) Content(%) 

LGC-1 R-3 10 11 101.8 2.6 22.6 

Sample Description: Silty Sand 

Project Number: 061103-01 
ONE-DIMENSIONAL SETTLEMENT oate: Jan-07 1---------...;.....;.. _____ -4 

/ SWELL Richland - Van Dam Ill 



0.00 

0.50 

1.00 

_ 1.50 
~ 0 -C 
0 
:.:; 
ni 2.00 

E 
~ 
0 2.50 

3.00 

3.50 

4.00 
0.1 

' ~ 
~ 

-+-Inundated 
'-

\ -e-Field Moisture 

i'\ 
" 0-

I\ 

1 10 
Vertical Stress (ksf) 

Percent Swell/ Settlement After Inundation = 0.06 

Degree of 
Dry Density 

Initial Final 
Location: Sample No.: Depth (ft) Saturation 

(pcf) 
Moisture Moisture 

(%) Content(%) Content(%) 

LGC-2 R-3 7.5 70 106.6 15.0 25.0 

Sample Description: Sandy Silt 

Project Number: 061103-01 

ONE-DIMENSIONAL SETTLEMENT i-------------------1 / SWELL 
Date: Jan-07 

Richland - Van Dam Ill 



0.00 

0.50 

1.00 

- 1.50 
~ 
~ 
C 
0 

i 2.00 

E 
.E 
Cl) 

C 2.50 

3.00 

3.50 

4.00 
0.1 

'~ " ~ -.-inundated 
-

~ Field Moisture 

' r--. --.. 
' -~ 

1 10 
Vertical Stress (ksf) 

Location: 

LGC-3 

Percent Swell/ Settlement After Inundation = 0.23 

Degree of 
Dry Density 

Sample No.: Depth (ft) Saturation 
(%) 

(pcf) 

R-4 10 69 111.5 

Sample Description: Sandy Silt 

ONE-DIMENSIONAL SETTLEMENT 
/ SWELL 

Initial Final 
Moisture Moisture 

Content(%) Content(%) 

13.0 26.4 

Project Number: 061103-01 
Date: Jan-07 11-------------------

Richland - Van Dam Ill 



0.00 

0.50 

1.00 

- 1.50 
:::S! 
~ 
C 
0 

i 2.00 e 
.E 
Q) 

C 2.50 

3.00 

3.50 

4.00 

Location: 

LGC-4 

I 
_.,_ Inundated -
~ Field Moisture 

G....,_ 
I"-- 1, 

I", 

', ~-
u 

0.1 1 10 
Vertical Stress (ksf) 

Percent Swell/ Settlement After Inundation= 0.73 

Degree of 
Dry Density 

Initial Final 
Sample No.: Depth (ft) Saturation Moisture Moisture 

(%) 
(pcf) 

Content(%) Content(%) 

R-4 10 45 104.0 10.3 19.2 

Sample Description: Silty Sand 

Project Number: 061103-01 

ONE-DIMENSIONAL SETTLEMENT 11------------------1 / SWELL 
Date: Jan-07 

Richland - Van Dam Ill 



2.5 -,----------,---------,----------,---------,---------, 

.&Peak 

Friction Angle 

Cohesion 

= 36.4 • 

= 153 psf 

o At ¼" Deformation 

Friction Angle 

Cohesion 

= 30.1 • 

= 161 psf 

0.0 -1-------+---------;--------+---------+------------1 
0.0 0.5 1.0 1.5 2.0 

Normal Stress (ksf) 

Shear Rate 
Location: Sample No.: Depth (ft) Sample Type 

(inch/min) 

LGC-2 R-2 5 Driven 0.001 

Sample Description: Sandy Silt 

DIRECT SHEAR PLOT 

Dry Density 
Initial Final 

Moisture Moisture 
(pcf) 

Content(%) Content(%) 

106.6 15.0 23.5 

Project Number: 061103-01 
Date: Jan-07 

Richland - Van Dam Ill 

2.5 



Molding 
Location Sample No. Depth (ft) Moisture 

Content(%) 

TP-3 8-1 9 13.6 

1 1997 U.B.C. / 2001 C.B.C. Table 18-1-8 
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SAMPLE NUMBER: 
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SAMPLE DESCRIPTION: Si.Sa . 

TEST SPECIMEN 

MOISTURE AT COMPACTION% 

HEIGHT OF SAMPLE, Inches 

DRY DENSITY, pcf 

COMPACTOR PRESSURE, psi 

EXUDATION PRESSURE, osi 

EXPANSION, Inches x 10exp-4 

STABILITY Ph 2,000 lbs (160 psi) 

TURNS DISPLACEMENT 

R-VALUE UNCORRECTED 

R-VALUE CORRECTED 

DESIGN CALCULATION DATA 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INDEX 

STABILOMETER THICKNESS, ft. 

EXPANSION PRESSURE THICKNESS, fl. 

EXPANSION PRESSURE CHART 

COVER THICKNESS BY EXPANSION ;,, reel 

R-VALUE BY EXPANSION: nla 

R-VALUE BY EXUDATION: 81 

EQUILIBRIUM R-VALUE: 81 

R-VALUE TEST RESULTS 
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SAMPLE LOCATION: TP-2@ 3'-5' 

TECHNICIAN: ....;;S;,.;;C...;..F _____ _ 
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Project# 

Sample# 

Lot# 

Loe. / Rep'd Lots: 
Depth (ft.): 

Description: 

Min. Resistivity 
(Q-cm) 

pH 

(round down 0.1) 

Chloride (ppm) 

{I) 

§ 
::, 

Cf) 

Sulfate 
(% by wt) 

18 ga.= 
16 ga.= 
14 ga.= 
12 ga.= 
10 ga.= 
8 a.= 

l02111-061103-01 

B-1 

TP-3 

7-9 

1480 

HIGH 

9.1 

MILD 

74 

MODERATE 

0.000 

NEGLIGIBLE 

29 
38 
46 
64 
82 
99 

(/) 

'-

cu 
{I) 

>-

Electrochemical Suite (Results) 
pH/Resistivity (CTM 643), Sulfate (CTM 417), Chloride (CTM 422) 

Project Name: Richland - Van Dam Ill Track: 

na na na na na 

na na na na na 

na na na na na 

na na na na na 

---------

NAVFAC /UBC 
Corrosion Potentials 

n > 10,000 eldom 
5.000 - 10,000 Mild 

2,000 - 5.000 Moderate 
1.000 - 2.000 High 

n < 1.000 Very High 

pH> 6.5 Mild 
6.0 - 6.5 Moderate 

4.5-6 High 
pH < 4.5 Very High 

ppm < 500 Moderate 
ppm > 500 High 

Net NTU < 0.1 Negligible 
0.1 - 0.2 Moderate 
0.2 - 2.0 Severe 

Net NTU > 2 Very Severe 

Completion Date: 

11/24/06 

Technicians: 

CJB 

LGC 
INLAND 
CJB for LGC. Inland 2006 
na = not analvzed 
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APPENDIX C 
 

GENERAL EARTHWORK AND GRADING SPECIFICATIONS 
 

C-1.00 GENERAL DESCRIPTION 

C-1.01 Introduction 

These specifications present our general recommendations for earthwork and grading as shown on the approved 
grading plans for the subject project.  These specifications shall cover all clearing and grubbing, removal of existing 
structures, preparation of land to be filled, filling of the land, spreading, compaction and control of the fill, and all 
subsidiary work necessary to complete the grading of the filled areas to conform with the lines, grades and slopes as 
shown on the approved plans. 
 
The recommendations contained in the geotechnical report of which these general specifications are a part of shall 
supersede the provisions contained hereinafter in case of conflict. 

C-1.02 Laboratory Standard and Field Test Methods 

The laboratory standard used to establish the maximum density and optimum moisture shall be ASTM D1557. 
 
The insitu density of earth materials (field compaction tests) shall be determined by the sand cone method (ASTM 
D1556), direct transmission nuclear method (ASTM D6938) or other test methods as considered appropriate by the 
geotechnical consultant. 
 
Relative compaction is defined, for purposes of these specifications, as the ratio of the in-place density to the 
maximum density as determined in the previously mentioned laboratory standard. 
 
 
 C-2.00 CLEARING 

C-2.01 Surface Clearing 

All structures marked for removal, timber, logs, trees, brush and other rubbish shall be removed and disposed of off 
the site.  Any trees to be removed shall be pulled in such a manner so as to remove as much of the root system as 
possible. 
 
C-2.02 Subsurface Removals 
 
A thorough search should be made for possible underground storage tanks and/or septic tanks and cesspools.  If 
found, tanks should be removed and cesspools pumped dry. 
 
Any concrete irrigation lines shall be crushed in place and all metal underground lines shall be removed from the 
site. 

C-2.03 Backfill of Cavities 

All cavities created or exposed during clearing and grubbing operations or by previous use of the site shall be cleared 
of deleterious material and backfilled with native soils or other materials approved by the soil engineer.  Said backfill 

~ 

;~\:! 
RMAGroup 

Every Project Matters I www.rmacompanies.com 



 

Subarea 29 Specific Plan Amendment – Planning Areas 30-34 January 28, 2022 
Lewis Management Corp RMA Job No.:21-1464-01 
 Page C - 2 

shall be compacted to a minimum of 90% relative compaction. 
 
 C-3.00 ORIGINAL GROUND PREPARATION 

C-3.01 Stripping of Vegetation 

After the site has been properly cleared, all vegetation and topsoil containing the root systems of former vegetation 
shall be stripped from areas to be graded.  Materials removed in this stripping process may be used as fill in areas 
designated by the soil engineer, provided the vegetation is mixed with a sufficient amount of soil to assure that no 
appreciable settlement or other detriment will occur due to decaying of the organic matter.  Soil materials 
containing more than 3% organics shall not be used as structural fill. 
 
C-3.02 Removals of Non-Engineered Fills 
 
Any non-engineered fills encountered during grading shall be completely removed and the underlying ground shall 
be prepared in accordance to the recommendations for original ground preparation contained in this section.  After 
cleansing of any organic matter the fill material may be used for engineered fill. 

C-3.03 Overexcavation of Fill Areas 

The existing ground in all areas determined to be satisfactory for the support of fills shall be scarified to a minimum 
depth of 6 inches.  Scarification shall continue until the soils are broken down and free from lumps or clods and until 
the scarified zone is uniform.  The moisture content of the scarified zone shall be adjusted to within 2% of optimum 
moisture.  The scarified zone shall then be uniformly compacted to 90% relative compaction. 
 
Where fill material is to be placed on ground with slopes steeper than 5:1 (H:V) the sloping ground shall be benched.  
The lowermost bench shall be a minimum of 15 feet wide, shall be a minimum of 2 feet deep, and shall expose firm 
material as determined by the geotechnical consultant.  Other benches shall be excavated to firm material as 
determined by the geotechnical consultant and shall have a minimum width of 4 feet. 
 
Existing ground that is determined to be unsatisfactory for the support of fills shall be overexcavated in accordance 
to the recommendations contained in the geotechnical report of which these general specifications are a part. 
  

C-4.00 FILL MATERIALS 

C-4.01 General 

Materials for the fill shall be free from vegetable matter and other deleterious substances, shall not contain rocks or 
lumps of a greater dimension than is recommended by the geotechnical consultant, and shall be approved by the 
geotechnical consultant. Soils of poor gradation, expansion, or strength properties shall be placed in areas 
designated by the geotechnical consultant or shall be mixed with other soils providing satisfactory fill material. 

C-4.02 Oversize Material 

Oversize material, rock or other irreducible material with a maximum dimension greater than 12 inches, shall not be 
placed in fills, unless the location, materials, and disposal methods are specifically approved by the geotechnical 
consultant.  Oversize material shall be placed in such a manner that nesting of oversize material does not occur and 
in such a manner that the oversize material is completely surrounded by fill material compacted to a minimum of 
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90% relative compaction.  Oversize material shall not be placed within 10 feet of finished grade without the 
approval of the geotechnical consultant. 

C-4.03 Import 

Material imported to the site shall conform to the requirements of Section 4.01 of these specifications. Potential 
import material shall be approved by the geotechnical consultant prior to importation to the subject site. 
  

C-5.00 PLACING AND SPREADING OF FILL 

C-5.01 Fill Lifts 

The selected fill material shall be placed in nearly horizontal layers which when compacted will not exceed 
approximately 6 inches in thickness.  Thicker lifts may be placed if testing indicates the compaction procedures are 
such that the required compaction is being achieved and the geotechnical consultant approves their use. 
Each layer shall be spread evenly and shall be thoroughly blade mixed during the spreading to insure uniformity of 
material in each layer. 

C-5.02 Fill Moisture 

When the moisture content of the fill material is below that recommended by the soils engineer, water shall then be 
added until he moisture content is as specified to assure thorough bonding during the compacting process. 
 
When the moisture content of the fill material is above that recommended by the soils engineer, the fill material 
shall be aerated by blading or other satisfactory methods until the moisture content is as specified. 

C-5.03 Fill Compaction 

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly compacted to not less than 90% 
relative compaction. Compaction shall be by sheepsfoot rollers, multiple-wheel pneumatic tired rollers, or other 
types approved by the soil engineer. 
 
Rolling shall be accomplished while the fill material is at the specified moisture content.  Rolling of each layer shall 
be continuous over its entire area and the roller shall make sufficient trips to insure that the desired density has 
been obtained. 

C-5.04 Fill Slopes 

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment.  Compacting of the 
slopes may be done progressively in increments of 3 to 4 feet in fill height.  At the completion of grading, the slope 
face shall be compacted to a minimum of 90% relative compaction.  This may require track rolling or rolling with a 
grid roller attached to a tractor mounted side-boom. 
 
Slopes may be over filled and cut back in such a manner that the exposed slope faces are compacted to a minimum 
of 90% relative compaction. 
 
The fill operation shall be continued in six inch (6") compacted layers, or as specified above, until the fill has been 
brought to the finished slopes and grades as shown on the accepted plans. 
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C-5.05 Compaction Testing 

Field density tests shall be made by the geotechnical consultant of the compaction of each layer of fill.  Density tests 
shall be made at locations selected by the geotechnical consultant. 
 
Frequency of field density tests shall be not less than one test for each 2.0 feet of fill height and at least every one 
thousand cubic yards of fill.  Where fill slopes exceed four feet in height their finished faces shall be tested at a 
frequency of one test for each 1000 square feet of slope face. 
 
Where sheepsfoot rollers are used, the soil may be disturbed to a depth of several inches.  Density reading shall be 
taken in the compacted material below the disturbed surface.  When these readings indicate that the density of any 
layer of fill or portion thereof is below the required density, the particular layer or portion shall be reworked until 
the required density has been obtained. 
 
 C-6.00 SUBDRAINS 

C-6.01 Subdrain Material 

Subdrains shall be constructed of a minimum 4-inch diameter pipe encased in a suitable filter material. The subdrain 
pipe shall be Schedule 40 Acrylonitrile Butadiene Styrene (ABS) or Schedule 40 Polyvinyl Chloride Plastic (PVC) pipe 
or approved equivalent.  Subdrain pipe shall be installed with perforations down.  Filter material shall consist of 3/4" 
to 1 1/2" clean gravel wrapped in an envelope of filter fabric consisting of Mirafi 140N or approved equivalent. 

C-6.02 Subdrain Installation 

Subdrain systems, if required, shall be installed in approved ground to conform the approximate alignment and 
details shown on the plans or herein.  The subdrain locations shall not be changed or modified without the approval 
of the geotechnical consultant.  The geotechnical consultant may recommend and direct changes in the subdrain 
line, grade or material upon approval by the design civil engineer and the appropriate governmental agencies. 
  

 
C-7.00 EXCAVATIONS 

C-7.01 General 

Excavations and cut slopes shall be examined by the geotechnical consultant.  If determined necessary by the 
geotechnical consultant, further excavation or overexcavation and refilling of overexcavated areas shall be 
performed, and/or remedial grading of cut slopes shall be performed. 

C-7.02 Fill-Over-Cut Slopes 

Where fill-over-cut slopes are to be graded the cut portion of the slope shall be made and approved by the 
geotechnical consultant prior to placement of materials for construction of the fill portion of the slope. 
  

C-8.00 TRENCH BACKFILL 

C-.01 General 
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Trench backfill within street right of ways shall be compacted to 90% relative compaction as determined by the 
ASTM D1557 test method. Backfill may be jetted as a means of initial compaction; however, mechanical compaction 
will be required to obtain the required percentage of relative compaction.  If trenches are jetted, there must be a 
suitable delay for drainage of excess water before mechanical compaction is applied. 

 
C-9.00 SEASONAL LIMITS 

C-9.01 General 

No fill material shall be placed, spread or rolled while it is frozen or thawing or during unfavorable weather 
conditions. When the work is interrupted by heavy rain, fill operations shall not be resumed until field tests by the 
soils engineer indicate that the moisture content and density of the fill are as previously specified. 
 

C-10.00 SUPERVISION 

C-10.01 Prior to Grading 

The site shall be observed by the geotechnical consultant upon completion of clearing and grubbing, prior to the 
preparation of any original ground for preparation of fill. 
 
The supervisor of the grading contractor and the field representative of the geotechnical consultant shall have a 
meeting and discuss the geotechnical aspects of the earthwork prior to commencement of grading. 

C-10.02 During Grading 

Site preparation of all areas to receive fill shall be tested and approved by the geotechnical consultant prior to the 
placement of any fill. 
 
The geotechnical consultant or his representative shall observe the fill and compaction operations so that he can 
provide an opinion regarding the conformance of the work to the recommendations contained in this report. 

 
 
 

~ 

;~\:! 
RMAGroup 

Every Project Matters I www.rmacompanies.com 



 

Subarea 29 Specific Plan Amendment – Planning Areas 30-34 January 28, 2022 
Lewis Management Corp RMA Job No.:21-1464-01 
 Page C - 6 

 RETAINING WALL DRAINAGE DETAIL 

Soil backfill, compacted to
90% relative compaction*

Filter fabric envelope
(Mirafi 140N or approved
equivalent) **

Minimum of 1 cubic foot

3" diameter perforated
PVC pipe (schedule 40 or
equivalent) with perforations
oriented down as depicted
minimum 1% gradient to
suitable outlet.

3" min.

Wall footing

Compacted fill

Finished Grade

Retaining wall

Wall waterproofing
per architect's
specifications

*  Based on ASTM D1557

** If class 2 permeable material (See
gradation to left) is used in place of
3/4" - 1 1/2" gravel.  Filter fabric may
be deleted.  Class 2 permeable material
compacted to 90% relative compaction. *

SPECIFICATIONS FOR CLASS 2
PERMEABLE MATERIAL

(CAL TRANS SPECIFICATIONS)

 Sieve Size  % Passing 
1"

3/4"
3/8"
No.4
No.8

No.30
No.50

No.200 0-3
0-7

5-15
18-33
25-40

40-100
90-100

100

per linear foot of 3/4"
crushed rock

50 feet on center to a
joints or outlet drain at
Provide open cell head

suitable drainage device

.

.
.

.

.

.

.
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.

.

.

.
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