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ERNEST K .. HIRATA & ASSOCIATES 
Soils and Foundation Engineering 

1157 South King Street • Honolulu, Hawa.ii 96814 • .Phone 53~-6529 

Hawaiian Paci;fic Industries 
1020-E Keolu Drive 
Kailua, Oahu, Hawaii 96734 

Attention: Mr. Henry Alves 

Subject: Soils Invesiigation 
Kailua .Height·s - tJni t 8 

Gentlemen: 

Kailua, Koolaupoko,.Oahu, Hawaii 
TMK: 4-2-02: 23 & 29 

May 14, 1971. 

w .o. 103 

This report presents the results of our soils investigation 

conducted on the subject property. The scope of tbis_inves­

tigation was planned in collaboration with personnel of. your 

staff and with Mr. Yasuo Arakaki, Consulting Civil Engineer. 

This investigation was authorized to determine tbe subsurface 

soil conditions at the site and to provide recommendations 

;for the housing development of the subject Tract. 

S~TE DESCRIP',r;J:():N. 

Topographically, the site consist of a major hill and ridges 
. . 

fac;ing Kailua a:nd Kaneohe. The site is vacant of-structures 

except for two reservoir- tanks located along t]le southern 

portion of the Tract. A light to moderate growth of vegetation 

can be found on the west slopes of the hill facing Kaneohe. 

The north facing slopes have been previously graded and used 
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as a borrow site for earlier developments. 
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The total relief for the proposed Tract will be ::l.pproxim::l.tely 

200 feet. The slope of the existing gro\lnd surface is approx­

. imately on a 2;1 g~a4ient while the previous graded slopes 

are on a 1 :.i gradient. 

Groundwater was not encountered in any of the borings. 

Existing fill was found primarily along the north perimeter 

of the Tract at the end of Auwa:i,ku Street. The appro:J:'i@ate 

limits of the fill has been delineated on the enclosed site 

plan found in the Appendix •. 

An existing 8" water main was found along the southwest 

'portion of tll.e site leading from one of the reservoirs. 

PROPOSED GRADING 

The proposed Tract will include 97 graded lots. Grading 

techniques of cutting and :filling will be utilized to develop 

level pad areas and proper drainage to the street. Fill 

anq cut slopes are planned at slope gradients of 2:1 (horizontal 

to vertical). The maximum height of fill slopes is not 

expected to exceed 26 feet vertically, while the maximum 

height.of cut slope is not expected to exceed 58 feet. The 

highest existing cut slope is approximately 108 feet •. 
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The maximum vertical thickness of cut will be 80 feet on. 

Lot 68 while the maximum vertical thickness of fill will be 

on the order of 28 feet on Lot 6. 

FIELP E~LORATION 

Field explor~tion was performed on April 21 and 22; 1971, 

using a truck-mounted, rotary auger· drill rig. ·In addition, 

vis\lal examination of the existing cut slopes were made to· 

correlate with the boring data. 

The soils were ·continuously logged by our fiel<;i engi.n~er 

and classified by visual examination in accordance with 

the Unified Soil Classification System. 

"U:g.disturbed" and bag samples were recovered from the borings 

for laboratory testing. Undisturbed_ samples w~:re obtained 

by driving a thin-walled steel sampler with a 140 pound 

hammer from a height of 30 inches. The required blow count . 

for each 6 inches of penetration is shown on the enclosed 

"Boring Logs". 

LABORATORY TESTING 

Laboratory testing was performed on the "undisturbed" and 

bag samples. Laboratory tests included Atterburg Limits, 

IJlOisture-density relationships, shear, consolidation, compaction, 

swell, and :remolded shear and consolidation tests. Test 

results and sampling procedures are described i.:n the attached Appendix. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 

ENGINEERING ANALYSES 

I. ¥as~ Slope Stability 
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A. Fill Slopes: .Stability calculations were m•de tor 

a 2:1, 26 foot high compacted fill slope. (See 

Plate Sl and S2). The results of thes.e calculations 

indicate a safety factor in excess of 1.5 under the 

worst antic:i,.pate<:i conditions. 

B. C~t ~~opes: Stability calculations·were made for 

a 2:1, 108 foot high cut slop~ Considering a rotational 

failure. (See Plate S3 and S4). The results of these 

calculations indicate a safety factor in excess of 

1.5 under the worst anticip•ted conditions~ 

II. Surficial Slope ~tab~litY 

A. Fill Slopes: A major factor contributing to surficial 

instability of compacted fill slopes is weathering 

· of the slope face caused by alternate cycles of wetting 

and drying of clay and clayey soils. Unfo:rtunatel,y, 

a major ~ortion of the so~l materials encountered 

within the subject site •re eJ~;pansive and subject 

to weathering. Therefore, selective grading is not 

feasible as a weathering preventive measure. Planting; 

combined with careful watering procedures, can be 

beneficial in retarding weathering due to seasonal 

moisture variations. 
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B. . Cut Slopes: Cut slopes also enco~p,ter sur~ficial 

ins:t;a'Qility due to weathering although not as 

rapidly as in fill slopes. Planting_ of cut slopes 

is also ~ecommended as soon as practical after 

grading has been completed. 

lii. Ground Water 

Ground water was not encountered• in any of the explor-· 

atory boJ::"ings and the need for subdr~ins is not an1;j.cipated. 

IV. Existi.ng fi.l! 

The approximate lateral limits of existing fill are shown 

on the site plan. Fortunately, the areas of loose fill 

will be in a cut area where approximately 13 feet of 

material j.s to be removed. Any loose fill encountered 

below final grade shall be removed at t·he direct:!.on of 

. the Soils Engineer. 

V. Bearing Capacity 

An allowable bearing pressure of 2000 PSF may be used for 

footing~? having a m:i.n:i..mum width of l2 inches and a minimum 

embedment of 12 inches for both cut and fill lot~;;. 

'Vl. Settlement of Fills and.Foundations 

:r.£ all ve.getation and brush is removed prior to placement 
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of fil-ls, the maximum settlement of the underlying 

strata as a restilt of fill placement is expected to be 

i inch. Most of the sett.lement is expected. to oQcur 

during fill construction. 

SettJ..eiilent due to loadings imposed by residential 

.construction are expected to be insignificant. 

Vll. Expansive Soil 

The oilsite soils exhibit moderate volume change pot~ntial 

w:i,tl:l changes in lllOi$ture content.in an undisturbed state. 

However, when this material is recompacted it exhibits 

higb. expansion potential. Therefore we recqmmend that 

for fill lots, the upper 3 feet of soil be placed at 

85% of maximum labor a tory density t·o reduce the potential 

ot swelling wh:i.le tbe rest of the fill is placed at 

90% relative compaction. 

VIII. Grading 

A. fi_j._pp~pJ.lj.ty: The majo:r portion of onsi te soils 

encountered during our· investigation indicate tha·t 

~~cavations can be Plad.e w:i.th conventional earth 

moving equipment. 

B. ·.· I:nsi tll.. 1.1oisture. Cont_e_I].t: The average insi tu D10isture 

of tll.e material encountered in Boring Nos. 2 through 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 

I 
I I 
I 
' . 

Page 7 
W'fO •. 103 

4 (whic]l are1·located in the area of major cut) is 

16.7% which is about 3% below optimum. Compaction 

can be achieved without any need'for air drying ot 

the soil. 

C. Embankment Shrinkag~:Oue tq Cgmp~ction: We expect 

no shrinkage of borrow soil due to compaction but 

rather anticipate .a 1% swell. However, in the ;:~.reas 

where vegetation is encountered, appro~imately the 

upper 3 inches of soil can be expected to be .lost 

during g~upping operations. 
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Allcut and .fillslopes should be grossly stable at 

2:1 slope graqients to_the heights pl~nned. 

In order to mip.il)lize surf:i,.cial ip.stability o.f compacted 

fill and cut slopes, we recommend that all slopes be 

planted as soon as practical upon completion o.f grading. 

The nee4_ .for subdrai.ns :i,s not ·anticipated.· 

The ~ncoptrolleq f:i,Jl ex_j,.sting op. the site sb.all be 

comp.ietely removed prior to placing o.f .fill. 

An allowable bearing pressure o.f 2000 PSF may be.used 

for footings having a I)linimum w:idth o.f 1.2 inches and a 

minim'wnembedment o.f 12 inches .for both cut and fill 

slopes • 

The onsite $6ils are l{loderatel,y expansive in their 

undisturbed stat-e. However, the·· remolded soils exhibit 

high expan$ion potential. We :roecommend that .for .fill 

lots, the upper three .feet o.f soil be placed at 85% o.f 

ma)Cimu:rn laboratory density.to reduce the swelling poten­

tial. The remainder o.f fill :i,.s to be placed at 90% 

relative compaction. 
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.7. We anticipate that excavations can be made with conven-

tiop.al earth moving equipment. 

8. The insitu moisture of borrow material l.s several percent 

below optimum moisture. Therefore, compaction can pe 

acl;lieveci without peed for air drying of the soil. 

9. We expect no shrinkage of borrow soil due to compaction 

but rather anticipat.e a 1% swell. 

1(). All trees, roots, brush, wood, trash, and other deleterious 

materials shall be removed and wasted from the site. 

11. oversize mate~ial shall not be placed within 10 feet 

of finish pad grade nor placed within 10 feet of any 

slope face. 

12. Areas to r~ceive fill which are 5:1 or flatter shall be 

scarified, watered, mixed, blended, and compacted to at 

least 90% relative compaction to a ~epth of 12 inches 

prior to placing of fill. 

13. Fill placed on surfaces which slope steeper than 5:1 

shall be keyed and benched. 

14. Due to the moderate expansive properties of the inplace 

material as compared to the highly expansive properties 

of the compacted fill, we recommend .that.transition lots 

be 6Yercut a thickness equal to the maxim\lm thickness of 
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fill ori the lot up to a maximum of three feet and replaced 

with ~ uni!ormly thick blanket of compacted fill. 

15. Pavement desigi1 recommendations will be submi t.ted in 

an addendum report upon completion of grading. 

We appreciate this opportunity to be of service. Should you 

h~ve a,ny questions, please ca;tl on us. 

Respectfully subll;litted, 

Er.Iiest K. Hirata & Associates 

Ernest K. Hirata P.E. 2732 
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•. 

The field cl,assification is verified in· the laboratory, ~lso 

in accordance with the U~ified Soil Classification System. 

Laboratory classification is determined by both by visual 

examination and Atterberg Limit Tests. Results of the 

Atterberg Limit Tests.are presented below: 

Boring·· Depth of. Unified Soil Liquid Plastic 
No. . Sample Classification :L:i.mi:t Limit 

B2 ~urface Reddish brown clayey 44.5 33.5 
silt, ML 

B2 24' Tan clayey sil1;, ML 42.~ 34.9 

The final clas~ification is s;hown Oil, the "Boring ~ogs". 

Moisture Density · 

The field moisture content am dry unit weight are determined 

for each of the undisturbed soil samples. The information is 

useful·in 'providing a gross picture of the soil consistency 

between bor;ings apd any loc~l var;iations. The dry unit weight 

is determined in pounds p.er cubic foot and shown on the· "l3oring. 

Logs". The f•ield moisture content is determined as a percentage 
. ' 

of the dry ·unit weight. · 

P. I • 

11 

7.9 
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Shear tests are performed in the Direct Shear Mach:ine which 

is of .the ~train control type. The rate of deformation is 

approximately 0. 05 .inches p~r minute. Each. sample is shear~d 

under varying confining loads in order to determine the Coulomb 

shear strength pa:ra,meters, cohesion and angle of internal 

friction. UndistUrbed samples are tested a,t t.lleir natural 

moisture content. Tbe results are plotted on the Shear Test 

Diagram • 

Conso l;ida, t ion 

Settlepient'predictions of the soil's behavior u.nder load are 

made on the basis of the consolidat.:i,on tests. Loads are 

applied in several increments in a geometric progression, 

and the result:i,ng deformations are recorded at selected 

time intervals. Porous stones are placed in contact with the 

top and bottom .of each specimen to permit addition and release 

of pore fluid. Results of undisturbed and remolded samples 

are plotted on tbe "Consolidation-Pressure Curve" a,nd are 

presented on Plates Cl and.C2. 

CoiilpaGtio:p._ Tests 

A compaction test was performed on a bulk sample obtained 

from tl:i,e surface near boring 2 to determine th,e density and 
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moisture relationships. 'l':P.e test wa~:; performed according 

to ASTM D-1557-66T of compaction. The compaction test result 

fQr t:P,e surface sample near boring 2 was a _maximum density of 

102.5 PCF atan optimum moisture content o:t: 1,9.0%. 

Swell Tests 

Swell tests were performed to deterr_nine the expansiyeness of 

the onsite surface soils. The ·test-s were performed .on both 

the undisturbed ring samples and remolded s~mples unqer · 

.different surch,~rge loads. 

Th~ remolded samples were compacted to 90% of the maximum 

density at 100% of optimum moisture contept and inundat~d 

for a period of 24 hours. Total swell is indicated as a 

percentage of the original height. 

Boring Sample Depth Confining 
_ N9. (Fe_~tJ ~o}.), '!'ype ~:res~:;u::re (P~F) 

2 Surface Clayey Silt 90 

2 Sl.lrface _Clayey Silt 700 

2 15 Clayey Silt 90 

6 5 C1~yey Silt 90 

*Undisturbed Sample 

Total 
-Swell 

7.6 

2.1 

5.2 

12.7 

% 

* 
* 



I 
I I 1 

I 
l I ! 
I 
I 
I 

1 ,. I 
I 
I 
'I 
I 
I 
I 

.. 1 

'I 
·I· 
,'I 

I 
I 
I 
I 

Remolded Shear Tests 

·Page ·4 
w.o. 103 

In order to evaluate the strength characteristics o.f. compacted 

fill, shea.:r tests were performed on typical samples remo1ded 

to 90 percent compaction on the wet $ide of the ma~im:um .density 

curve. 
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BORING NO. Bl 

SURFACE ELEV 

1- t-= LL. 
1- <..) w (/) 0 a. w (/) 0 LL. wu.. >-· 

a::';/) 1-
X w 
1- 0:: <!> w 3: 

(/) 

a. 0 <t z 0 >-z 
w u £I) w -I a::W 
0 a. £I) oo 

~0 

-5-

X 

-ro-

X 50 No 

-15 

-20-

f-25--

-30-

... --

I . . . . . 

BORING LOG 
DRIVING WT. 140 lb. DATE OF DRILLING 4,..21-71 

347 + -. . . ~ . DROP • 30 in .. wo 103 
-· . ····- ~ - -~ --

~ z DIRECT 0 0~ w W i=O SHEAR CLASSIFICATION 0:: 1- ~u :::> z STRENGTH 
t- w 1-<C 
(/) 1- <(0. PARAMETE.RS 

(
0/o Sand,· 0/o Silt, 0/o Clay) z -l:'!E 

0 0 wo 
¢ ~ u a:u c 

-

Clayey SILT (ijL) - Brown, dry, 
.fragments of rock, hard 

··--

;J 

.. 

7.5 
'·' 

.. 

..... 

Recov ~ry 

Coring $tar ted from 15 feet. 
Black basalt, hard 

End boring at.l8 feet. 
Hole misaligned preventing 
further·~rillin~. 

. 

., 

.. 

-
Plate Al 
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ERNESl= K. 1-wn~A!A a ASSOC. 
BORING LOG 

BORING NO. -=B::.2_ DRIVING WT. 140 lb. DATE OF DRILLING 4-22-71 

SURFACE ELEV 272 + 

1-w 
w 
u.. 

:I: w 
1- a:: a.. 0 w u 0 

~0 

:-5-

1-10-

!-= u.. 
~ z 1- I._) 

CJ) 0 a.. 0 Oo 
CJ) 0 w w -o-:. 
w u.. >- a:: 1- >I-
a::dl- 1- ::> z """u 

t- w t-<( 
(!) u.i ::i: CJ) 

·CJ) 1- <tO.. 
<( zo >-2 z ...J::lE 

m liJ ...J a::W o .. o wo 
a... CD oo ~ u a::u 

X 15 88.0 36.6 85.9 
30 
42 

X 28.2 

f-15- X 18 90.5 35.2 88.3 
58 

X 21.2 

1--20-

X 18.4 

DROP 30 in. wo 103 

DIRECT 
SHEAR 

STRENGTH 
PARAMETERS 

¢ c 

CLASSIFICATION 

(
0/o Sand, .0/o Silt, 0/o Clay) 

Clayey SIL'l." (Ml.;) - Reddish brown~ 
mo;i.st, medium stiff to 
stiff. 

Grading to mottled brown 
color at 18 feet. Hard 

~25 ~~x~~l9~~9~7~8+2~~o~·~l~9~is~.~4-~----~-------·~--~-------------~ 
80 End boring at 25 feet • 

~30-

Plate A2 
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BORING NO. B3-

SURFACE ELEV 280 

1- ~ 
IL. 

~ 
IJJ (/) 1- 1..) 0 
IJJ - 0 c,. 

IJJ 
IL. 

(/)0 >- 0:: 1-w4. 
1- :::::l z 

:I: IJJ 0::~ (); 1- IJJ 
1- 0:: (!) w ·;,: (/) 1-
Q. 

0 <t zo >-;z z 
LI.J (.) Ill IJJ .:J o::W 0 0 
0 Q. Ill oo :iii: () 

~o 

~5...;.. X 21 100.5 16.8 
36/ 1" 

X 10.5 
1-10-

X 8 97.0 12.0 
8 

17 
-. 

r-15-

X _10. 2 

1-20-

X .50 86.2 14 2 
.. 

1-25-

r-30-

· ... '•· 

BORING LOG 
DRIVING WT. .140 t.'b. . DAT~ OF DRILLING 4 .... 22 .... 71 

DROP 30 in wo 103 . .. -d.·- .. .. 
--

z DIRECT 
Oo 

IJJ -cr::: SHEAR CLASSIFICATION >I-...... () STRENGTH ~<t c:x:n. PARAMETERS 
(
0/o Sand, 0/o Silt, 0/o Clay) ...J~ 

wo 
¢ o::u c 

Clayey SILT (ML) - Brown, medium 
stiff 

. ' 
•. 

98.1 . ' 

-· 
. -. 

., 

Grading to dark brown color 
' at.9 feet with rock frag-

ments. Hard .. 

94~ 7. 
.. 

Mottled color at 18 feet 
with pieces of gray rock. 

R4 n 
--

End boring at 23 feet. 

-·-···· 
.. 

Plate A3 
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BORING NO. B4 

SURFACE ELEV 283 + 

..... ....,: lL -;;!?. ..... 1.) 
UJ VI 0 Cl. 

0 
UJ 

VI 0 UJ 
u. >- a: ..... 

UJ LL. ..... :::> z 
:X: UJ 0::~ i- UJ ..... w ii: VI ..... 0:: (!) >-z VI 
Cl. 0 ct z 0 z 
UJ u III UJ ...J o:;UJ 0 0 
0 ·Cl. CXl oo ·~ u 

~0 

X ~.3 

~5-

1--10-
! 

x 50/ ~ ,, No R.eco 

-15- X 1~.4 

r--20-

X 40/ " No Reco 

1-25-

-30-

.. -· -- -·-·· ·-

BORING LOG 
DRIVING WT. -- 140_lb. DATE OF DRILLING 4-22-71 

DROP 30 in· . wo 103 

z DIRECT 
Oo 

UJ -o-: SHEAR CLASSIFICATION > ..... 
- u STRENGTH ..... <X 
ct Cl. PA~AMETE:~S 

(6/o Sand, 0/o Silt, 0/o Clay) ~-...J 
UJ 0 

¢ 0:: (.) c 
Clayey SILT (ML) - Brown, dry, 
. .. medium stiff to hard, 

,weathered lava with 
intrusions of dikes. 

.. 

'· 

.-

•. 

... 
V'ery 

.. 
.-

.. 
.. 

... 

.. 

:lery 
.. 

.. .. -··' 

End boring at 23 feet. .. 

. ' 

Plate A4 
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BORING NO. B5 

SURFACE ELEV. 

I- .-: u. 
I- u IJJ (/) 0 a,; 

IJJ (ri 0 u. >-IJJ u. 
I-o::if5 :I: IJJ 

1- ;i: (/) 

a,; 0: (!) IJJ . z 
0 ·~ z 0 frw IJJ 0 m IJJ ..J 

0 a,; m o o· 
~a 

f--5--

r--10-

-15'-

1-20-

r-25-

-30-

60RING LOG 
DRIVING WT .. · 140 lb ... 

ASt>uC. 

165 + DROP . 

DATE OF.DRILLING 4-22-71 

W.O.· .103· 

:::e z DIRECT ,0 . 
9~ IJJ IJJ 1-0 SHEAR 

cr I-' ::> 
~ z (.) STRENGTH i=<t 1- IJJ 

~ 
<(Cl; J>AR_At~tETE,;~.$ (/) 
.J ~ z 

0 0 IJJO 
¢ ~ (.) 0:: (.) c 

' ,• 

',• 

'. 

CLASSIFICATION 
'· ... 

(
0/o Sand, 0/o Silt, 0/o Clay) 

.FILL .- Clayey s:i.l t and rock 
· · fragments, pieces of 
· . metal at 5 feet.. Loose 

down to 8 feet 

. ·.·.·: 

,;: 

BEDROCK - B~sal,t, ll,ard, 

;End l;>ori11g at. 17 feet. 

'.· . ' 

. Plate·· AS 

I 
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BORING NO. B6 

SURFACE ELEV 78 + .. 
-. 

1- ~ 
u.. 

~ 1- 0 llJ CJ) 0 Q. 
0 . 

llJ CJ) 0 w 
u.. IJJ u.. )-, a: 1-

a:~ t :::> z :z: llJ ..... IJJ 
1- w 3: U> 1-a: (!) >- z. 

CJ) 
Q. 0 <( z 0 z 
llJ u Q) IJJ ...J a: IJJ . 0 0 
0 Q. CD oo :i: u 

~0 ·-·· 

X 27.0 
-5- X 7 87.6 21.6 

12 
17 

.. ... .. 

-10 . " 

-15-

-20-

~25-

t-30-

BORING LOG 
DRIVING WT. i40 lb. DATE OF DRILLING 4-22-7J 

DROP 30 in . wo 103 
. .. . .. 

z DIRECT 
Oo 

IJJ i=~ SHEAR CLASSIFICATION > u STRENGTH 1- <( 
<( Q. PAR.AMETERS 

(
0/o Sand; 0/o Silt, 0/o Clay) :E ..J 

liJ 0 
¢ a:u ·c 

Clayey SILT (ML) - Dark brown, 
mo:i..st, stiff to hard 

85.5 . '. 

·. 

BEDROCK Basalt, hard 
... 

End boring at .iO feet. 
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.. 

. . 

. .. 

.. 

'Pll'IT.A A~ 
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ERNEST K. HIRA.rA. S AS SOL,. 
Date _5~· --=1;....-..:...7=-1_.....__ __ ...;.. 

Job 

I.J... 
en 
~ 

..c: -Ol 
c:: 
Q) 

"'"' -en 
Ol 
c; 
'-
0 
Q) 

.s:::. ·. (f) 

2-4-

2.0 

0 

Kailua Heights 

/ . 

... 

SHEAR . TEST DIAGRAM 

I 

C= 2000 PfF 

~= 50° 

• 21 I· 2. 

·· .. ·.· 

!'_) 

W.O. . 103 

B2.@ Surface 

REMOL.DED 

Plate Bl 

Normal Pressure KSF· 
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ERNEST K. HIRATA a ASSOC. . . .· 

Date _ 5-1-71 ' . ~·. ' 

Job . u Kailua Heights .· W.O. · -103 

SHEAR TEST -DIAGRAM .. B2@ 5'. 

3.0 

lL 
(/) 

~ v 
.c -0' z.s I 

-.-

c:::: 
Q) 
lo.. -

C == 189( PSF 

... -~ = 52° .,. . . 
(/), -:' 

C) 

c 
lo.. 

2..0 
/ 0 

Q) 

.s::: 
(/) 

I.S 

' . 

0 ,5 .1.0' I. 5 . ·.· 

Normal Pressure KSF 
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ERNEST K. HU~ATA a ASSO,~J, 
Date -~s=--=-=1-~7-=1------~ ,. -.. . : 

Job .. Kai ~\la IIeights W.O. . 103 

SHEAR TEST DIAGRAM :82 @ .25' 

3.0 

I.J.. 
C= 2320 >sF 

C/) ~ = 53° 
~ 

..c - ,· 
Ol 2..5 
c: / Q) 

"--C/) 

0'1 
c: 
"-

2.0 
0 
Q) 

..c 
C/) 

1.5 

D .s 1.0 [ .5' 

Normal Pr.essure KSF Plate B3 
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~ 
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Q) 
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5-0 
I 
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0 ;S. 

-·--· 

SHEAR ·TEST DIAGRAM. 

··v 

C = 2200 lSF 

~- ~ 53° 

1-0 I.S 

. W.O. 103 

Average Shear Value 
· Composite 

. ( . . . . . 

·Normal Pressure· KSF . . Pll3.t.e B4 
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DATE--~-5~-~1~1-_7_1 ____ _ 

JOB~ __ K_a~il_u~a_H_e~i~gh_t~s----~~---

·w.o. 1o3 

BORING NO. __..;;2:;__. __ 

DEPTH Surface 

CONSOLIDATION-PRESSURE CURVE 
REMOLDED 

· .. 

2 ~ ... 
0 

~ 
.···~ 2 

4 
.... '""" 

r- . · ... 
-~r------_ .· . 

6 

~ 8 . 
~~----~----+--+--~~~~--~~~---~-~--~-~---~-~--~--~~-+~--~~ 

0 

~r-----~----r--+--~~-+~-------+~--~-+~~-4~+4----~ 
0 
(j) 

z 
Or-----~~--+--+~~~-+~~-----4--~r--+~~~-+~----~ 
u 

.I .2 .3 A- .5 .6 .7 .8.9 I 2 3 4 5 6 7 8 910 16 

NORMAL PRESSURE, KIPS PE:R SQ. FT. 

Plate Cl 
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DATE .....;_.-.;:;·5...--.3;;;_-.....;.7"'--"1.-..o;.· ~---......,.,......, w.o. . lo3. 

: ,·,. ··:.·· . . .. ·. 
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. 0 E P T H ---'--..,..__..5.__' ---.--
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~ 10 
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. ~,-_. 
......... ~ _ .. ·. 

'··.· 
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• ~ 1 ' • 
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' ··~ 
. -... 

''"K'·· ·.·I 
. . . 1'-"' .·· 4 

2 

.. .......... . .... • ..... •"'K_ . 
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. ·-----~~ . . •. . ~, 
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u .:,'' 

.I .. 2 . . .. 3 ~ .5 .6 ;7,_.8.9 I 2 :3 . 4 5 6 7 8 9 10 . 16 
.. 

NORMAl- . PRESSURE, KIPS· PER SQ. Ff. 
. ' .. 

Plate C2 
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. Sample· Depth: ; Surface 

'Soil·· class~·: 

·I 
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