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HARDING- LAWSON ASSOC,IATES 

INTRODUCTION 

This report summarizes the soil engineering servic~s that 

w~ performed during construct1on of Units A and B of the Waiau 

Gardens Kai Subdivision. Units A and B were the first bf seven 

units that are being developed in the Waiau Ridge area, located 

west ~f Kaahumanu Street, south of Hookanike Street and north 

of the H-1 Freeway. 

We performed a soil investigation f6r the development; the 

results, including recommendations for foundation support and 

suggested earthwork specifications, were presented in our report· 

dated October 22, 1971. 

Unit A consists of 108 townhouse units developed over an 

area of 25 acres. Unit B has 114 units on 10 acres. ApproXimately 

69,000 cubic yards of fill material were placed in Unit A and 

about 20,000 cubic yards were placed in Unit B. 

The plans and ~pecifications pre~ared by Community Planning, 

Inc. dated October 16, 1972 (Unit A) and November 8, 1972 (Unit. 

B) and our recommendations served as the guid~lines for the wotk~ 

The scope of our work was to provide inspe~tion, consultation 

and testing during the earthwork, pavement construction and 

foOndation installation. This work was done intermitterttly during 

the period from September. 22, 1972 through September 20, 1973~ The 

results of testing and inspection of subgrade compaction oh 

Hookanike and Kaahumanu Streets were summarized in our letter to 

you ~ated October 2, 1973. 
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HARDING- LAWSON ASSOCIATES 

EARTHVJORK 

Site Preparation and Grading 

The contractor stripped the site o~ vegetation an~ dabris, 

along with a few~inches of surface soil which contained organic 

matter, before fill was placed. These materials were removed 

from the site. Within areas to be filled, the exposed soils 

were scarified, moisture conditioned, and compacted by a self

propelled, sheepsfoot roller. Where fill was placed on slopes 

steeper than five horizontal to one vertical (5:1), level ben~hes 

were cut into the natural slopes as the fill was placed. The fill 

was placed in thin lifts~ moisture conditioned and compacted. 

Fill material came from ~ite excavations on Noelani Street (where 

it passes through the Waiau Gardens Kai Development) and from a 

prop~sed park site in the west end of Waiau Gardens Kai.- Fill 

s 1 o pes we r e o v e r f il 1 e d an d cut b a c k t o com p a c ted mat e r i a 1 . 

,Parking Lot Areas 

Parking lot subgrade soils were compacted with a smooth-

wheel roller. Where the subgrade soils ~ere insufficiently.moist 

for compaction~ the subgrade was scarified and moisture conditioned 

·before it was compacted. The same compactive procedures were used 

for imported aggregate base materials. Aggregate base material 

used in Unit A parking lots on Hookanike and Kaahumanu Streets 

-2-
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HA.RDING- LAWSON ASSOCIATES 

was crushed coral. Base material used in the remaining parking 

lots in Unit A and in all of those.in Unit B was crushed basalt 

rock. 

SOIL ENGINEERING SERVICES 

Our field engineer was present at the site periodically 

during construction to inspect the w6rk, perform field tests 

and obtain samples fdr laboratory test1ng. 

We approved the fill materials for use based on oor visual 

inspections and on our experience with the soils in the general 

area. 

Representative samples of the fill, aggregate base and 

subgrade materials were compacted in. our. laboratory in accordance 

with the ASTM D 1557-70(C) Compacti6n Test Method to determine 

their optimum moisture contents and ma~imum dry densities. 

Laboratory compaction test data are presented on Plates 1 

through 4. 

Our engineer performed field density tests at representative 

locations ih the fi]lS, pav~ment subgrades and aggregate base 

courses, as the materi~ls were placed, to evaluate their relative 

compaction. Relative c~mpaction refers to the in-place dry density 

of .the material expressed·as a percentage of the maximu~ dry 

denstiy detefmined ih our laboratory .. When density tests .showed 

-3-
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HARDiNG• LAWSON ASSOCIATES. 

unsatisfactory compactive effort, the contractor was notified 

and the material was moisture conditioned and recompacted. 

Approval by our engineer, based o~ testing or visual inspection, 

was given before additional fill was pla~ed. A summary of field 

density tests is presented on Plates 5 through 16~ 

Our engineer p~riodically inspected backfill procedures 

during constructioh of the project. Utility lines that passed 

under foundations, walkways and parking areas were randomly 

checked during backfilling operations. 

Before concrete was placed, all footings were inspected by 

our engineer to check for any loose material and firm supporting 

soil. Footing excavations were deepened to supporting soils where 

soft or loose material was encountered. 

CONCLUSION 

Based on the results of our inspections and tests, we 

conclude that work~perfQrmed for Waiau Gardens Kai, Units A and 

B, has generally been satisfactorily completed in accordance with 

ptoject plan~ and specifications. Field density tests indicate 

that fills have been compacted t9 at least 90 percent relative 

compaction and that the subgrade soils and aggregate base for 

most parking lots has been compacted to at least 95 percent. 
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HARDING• LAWSON ASSOCIATES 

The two parking lots in Unit A on Noelani Street were paved 

without proper base course compaction, but were approved by 

your project engineer. Maximum pavem~nt performance cannot be. 

expected in these two areas; however, w~ do not anticipate 

exterisive pavement failures .. 

We conclude that building foundations are bottomed on 

fir~ soil and will proVide good support for the sttuttures. 
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·PLATES 

I Plates 1 
through 4 Compaction Test Data 

I Plates 5 
through 16 Summary of Field Density Test Data 
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~ 110 +---------+----------1~----------r---------~ 

~ 
0 

100 

90 

80 
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10. 20 30 
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HARDING- LAWSON ASSOCIATES 

Consulting Engineers and Geologists 

r------------~--------------------------------~ 

COMPACTION TEST DATA 
Waiau Gardens Kai 

Unit A & B 

1
.JobNQ 3904,014.06 Appr: B t- Date 2/1 2/7 4 

-7-. 

WaJau, Ewa, Oahu, Hawaii 
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Waiau, Oahu, H~wai i 

.. 
·!I 

~ 

I 
J 

I 
I 



I 
.. 

- Location .:; 
0 

I 
z 
~ .,., 
GJ r-. 

I 87 

-88 
l 89-·. 

t 
I 

I ., 
i 
i 

~~415, S54.0 

W668, S~65 

190 
I 

W405, S463 .· 

\•/180, S565 

W430,· S565 .9, 1 

:j 92 . l W440, S538 
:1 · I 
__ 93_. 

i 
f 96 1-· 
J 97 
.I 
·! 

198 
'.1 

'i 99 

,100 

~I 0 I > 
I "I 02 ' . ,, 
,103 
~I 04 

W546, S580 

W350, S510 

W535, S258 

W547, S258 

.W385, S625 

W450, S610 

't/395, S6:34 

W550, S563 

1-. WI 7 0, S 5.6 5 

r::::: :::: 
' ' W506, S250 

W443, · S293 

Wl43, 5573 

W493, .. S248 

---.. 
-,0 ,..,, 
..::....-
..._ --.. 
c '-"" 
·~ u 

c:: ..._ ..3.-r-. 
0 0 >.. u +- +- """ 
rd (J) c.: I v> 

c 
> (J) 5 c.: 
(J)IJ... ~ 0 --. ...... V' 

w 
.~ 

>-
0 

150.0 22.6 98 

153.5 23.4 

1160.0, 24.0. 

-!'165.51.23.1 96 

. 150.0 23.91 85 

·I ·- - I 
. I 5 I • 5! 27. 7, . 9 2 
I I I I I . 
i I 5 I • Otl 27. 4! 96 

' . - I 
(161.0124.8, 94 
I I 
11 7 0 • Ol 2 5 • 7j . 9 0 

I. . I I 
170.0: 27.2! 90 

I ! . I 

'!1.49. ol 26. 9! ·88 . I i . . i 
1149.01 23~8~ 93 
' I 

l147 .sj -28~ a! 95 

I 1 - I ! I 5 I • 0! 23.71 88 I _·_ . . .! 

p 61 .o I 3 1 • 6! 9 o· 
. . . l 

_!166.5! 28.6! 88 
I I i 
1151.0122.3! 91 

113. o 28. 6 e 95 

171.0 24.5i 96 

16 7 .• 0 26. 6 9 7 

173_.o 23.8 a6 

-,0 

>-....,.,. s 
0 ...... 

u c 
Q_ 0 

E -, -~ ::)) u 
E 

>-, :> 0 -~I ~ .......; 0.. 
~' I X c 0 E 

~ 8 

I 
~ 0 

0 0::: u 

102 96 

102 92 

94 

1021 91 

102i 
I 

102i 83 

102 90 

1021 94 
I 

102 92 

Rernarks 

Recompacted, 
See-1192 

102 

98! 

88 Recompacted~ 

I See 1196 

i 
I 02' . I 

•. 981 
I 

I 02 I . I 
i 
I 

102; 
! 

I 02 I . I 

! 
I 02 I 

I 

• 
I 02 i . I 

r 
I 

I 02j 

I 02 i 

1021 

102 

92 I I 

86 

95 

93 

86 

_88 

86 

89 

93 

94 

·go 

84 

Recompacted ,_ 
See 1199 

ecompacted, ·· 
See 11103 

eC:ompacted, 
See #106 

ecompacted, 
See 11106 

erolled 

ecompacted ,_ 
SeeiiiiO. 

HAROJNO, MI!..L.ER, i...AWSON & A!S.SOCIATi!S SUfv\i\\;\RY Of PLATE 
Con.~r..ltillg Engin~~rs 

IJobNQ: 3904,014 · Appr: tfl/jcDate 7/11/73 
\..\ . 

FiELD DENSfTY TEST DATA 

Waiau Gardens Kai 
Unit A & B 

· W_a i au , 0 a h u ,_ Haw a i i 

J 
" l a 
~ 
l 
~ 

I 



.• 

I 
I . 
i 0 

Location 

'1'.· ~· 
'li 

i )-,-

·~ I I 0 

I,, 
} 

I 

Wl20, S57.0 

w·3oo, S492 

i W523, S.260 

·l I W438, 5.330 

I 
.1;112 .,·.W325., S438 

1113 I W590, 5360 
l 

1.14 ·I ~~534, s484 

~ I I 5 . · ! W 5 3 6, S 52 7 

116 'l 

I 
W560, 5220 

W527, S250 .. __ 17 

; 118 

26 

! \'1433, S315 

W330, S485 

I w 182, S570 

I W542, S213 

1 ... ~" 138' 5566 

l w 4 2 8 , s 27 5 . I w4zs, sass 

I W300, S520 

I W300, 5870 

I wsso I 5225 

I W455, .. S962 

.W590, S342 

c 
0 

+-+-
10 ()) 
> ()) 
Cl>LL-

w 

..... c 
·~ ..... 
c. 
. .0 
u 

Vl 

c 
i:!; 

0 
>. 

0 

171.d 24.9 190 

I 6 7 • 51 25 • I 9 4· 

il73o~ 23o7 97 

!
1169.0123.8 91 
. I 
; I 6 7 • 51 2 5 .• 2 9 I 

1161.0! 18.2 86 

I I I ,I 54. 01 21 • 6, 90 

i . I l' 5 2 • 01 2 3 • 2, 8 7 

1

111 77 0 oj 2 4 0 419 6 

I 7 6 • Oi 2 4. 21 8 9 
' I I 
I : I I . . I 

l. 17.5. 01 25 .6. f 89 
I . . I . 

1169.51 24.3! '91 
. i ! . ! 

1168.0! 22.7[ 88 

p 18 ~51 2 5 • o 1 8 6 I ' . I . · r 68 • .,
1 

22.0
1 

91 

1177.5127.2! 94 

I I . 
134.0,25.9! 92 

' . . ( 
168.5 20.61 90 

137.0 25.11,92 

178.0 22.8 92 

123.0 2!).2 90 

161.5 24.2 93 

I 021. 98 

1021 92 

I 02! 95 

I 02 i 89 
! 

.. , 02 89 

102 84 

1021 88 

I 
l02l. 85 

I 021. 94 

102!. 87 
' 

102! . . I 
. . 98 i 

102j 
l 

. i 
102i . I 

• . · ... I 

1021 

1021 
l 
I 

I 02 I . I 
I 

981 
' 

87 

93 

86 

84 

89 

92 

90 

92 

98 I 94 

1021 ·go 

98 92 

102 91 

Remarks 

Rerolled 

Rerolled 

Recompacted,. 
.See #129 

Recompacted, 
See #139 

Recornpacted,. 
See #139 

Recompacted,. 
See #127 

Re·compacted ,. 
See #123 

Recompacted, 
See #122 

Recompacted, 
See #127 

Rerolled 

- HAROJNG,.MILLER, L:AWSON & ASSOCIAT23 SUMi\'\ARY OF 
FielD DENSiiY rt:ST DATA 

?LATE ,. . . (1:\ Con.>t.lting EngiMu8 
J ~ . Waiau Gardens Kai 

. Unit A & B 
·via I au~ .. Oahu, Haw a i i 3904,014 · Appr; 4Jv'!.jc0ate 7/11/73 10. 

. - 1 6 ... ·- "- -··' ....... .. 

·. 1. 

I 



.. 
I 
I . 

0 
z 

Location 

I 1 1 
l I ,1, 

! 130 ;: 

--3. _I I 
~j I 32 · 

133 
1 I 

134 .·I 
; 135 ·· 1 136 ' 
l . 
1137 

--38 . ' 

139 
'1 140 

141 

W370, 5850 

W469, 5968 

W30.0; 5744 

W312, 574.4 

W300, S910 

W690, 5927 

\~300, S837 

W408, . 5735 

W350, 5900. 

vl5 40, S.490 .. 

W403, 5797 

W403, S797 . 
1 

·~42 I
I . 
I .H432' S866 . 

~43 
:; 

1.4_4 
ll145 

146 
:l 

~47 
,48 
149 

~50 g .· 

'51 

I r12 o a2 , s 1 59 2 
I I . . .. 
I·J.J2085,S1608. 
'i I W1031 ,S678. 

jl4455, S987 
! 
I W460., S1018 

W475, S780 

W450, . S1 OOQ 

W453, S785 

·W519, S85.5 

~- . 

"d) 

~·~ I "2 
•-'"- +- 1 (3 
+- (J) I ro <D cu 
> u.. I s (J)....... ..... 

"' 

I w : ~ 

"' c 
£'.: o· 
>-. 

6 

I 
.· 134.5 25.2 89 

126.,24.1 94. 

1140.5 26 • .8 82 
1 
i . 
1140.0 24.5! 91 

1131.5127.61 90 

1126,0125,61 93 

!i 40. 5123. 'I 93 
I ' I 

1137.0123.51 95. 

1139.0121.3, 88 

I . I I 
,154.0,22.1! 94 
I : ; 
I I . i 

1

135.0!24.2! 91 
1 ' . I i 

jl36.0122.8! 95 
! . ' 

j1 3 2. a! 2 4. 2 1 91 
I ·. .! . I 
i101.5, 23.81 85 
I : I 

·,

1

1 oL s! 23. ajgz 
,17o.oi 25.91 93 . I . i 
124.0

1
26.2 1 in. 

•. I 

119.0 23.9! 86 
I 

137,0126.5j_ 94 

1 2.1 . sl 21 . 8 . 91 

136.5 25.0 96 

131.5 2.4.4 91 

I 
I 

?-- ~~·· E 
6'U c 

Q_ I 0 E- ·-
=.; ~ u 

>... > 
E -~ I .·-- Q 

·;;: ~, I o E
_Q c I-
~ c5 i ~ J 

98 91 

98 96 

98 1 . 84 

981 . I 93 

.. ·· I 
.:981 92 

I 021 91 

102 91 

102 93 

. 98 i. 90 

I 021 92 

.I 021 89 
• 

· 1o2j 93 
I 

. . 1021 89 
i 

981 : 87 
I 

98; 94 

1021· 91 
I 
i 

98 1 '83 

98 i 86 
i 

l 02 I . I 92 

98. 93 

102 94 

98 . 93 

Rer;;orks 

,;,• 

.. -

Recompacted ,· 
5ee#l33 

I 
I 
I 

~-ero II ed 

Rero1led 

Recornpacted, · 
See #144 

; 

· .. 'Recompacted, · . i 

See #149 
Recompacted, 

See #149 

SUMrVARY OF 
FI~LP DENSIJY T~ST DATA 

PLATE 

~ 
i 
I • 

.< 

I 

·I 

! 
i 
I I . 

'

·. HA. ~OJNG,MILL.ER. ':AWSON & ASSOC.I.ATa-9 

: . · @ . Con.~ulLing EngiMI!,.~ 
. 4 . 

IJobNq: 3904,014 . Appr: G'C../jc Date 7/1 r/7 

Waiau Gardens Kai 
Unit A & B 

·\~.aiau, Oahu, Hawaii 
11 i 

"·\ I 
.. -----~· ---- - ····-·------.---- -----~- ~- ___ ,.: ------



~ 

1
- ~ 

j 
l 
~ l i 
J 
' 1 

I I & 
~ 

Location 

H585, 5762 

~~J535, 
I 
IW573, 

jW492, 

H590, 

5900 

5881 

5836 

5850 

L~586, 5859 

W 75, 51058 

w 63, 51705 

w 54, 51290 

~1462, 5140 

W458, 5138 

W425, 5225 -

H475, 5133 

W425, 5240 

W507, 5215 

'W475,>548 

W485, 5116 

L~550, 5185 ·-

t~482, 5130 

W480, 5140 

W450, 5125 

Ln8o, 51305 

i::: 

I~~ 
tO OJ 
> OJ 
OJ4-

LJ.J 

-r: 
<lJ -'C:: 
0 

u 

-..... 
0 
a., 

1 3 5. c 2 5. sl 88 

1 3 0 . 5 2 4 . 6 9 2. 

130.5 29.3 91 

133.0 20.2 84 

131. 5 2 5. 0 86 

131;5 28.4 92 

1 37 . 5 2 5 • 5 9 t 

~29.0 20.4 86 

25.0 26.6 97 

jl86.0 20.2 77 

85.0 21.2 87 

78.5 24.2 84 

87.5 25.9 96 

78.0 24.3 94 

79.0 23.8 92 

89.0 27.0 89 

86.5 24.3 91 

79 . 5 21 . a 9 o-

84.o 25.o 97 

88.0 26.5 94 

- ~88.5 23.8 95 

24.0 26.6 100 

98 

98 

98 

96 

98 

98 

102 

96 

102 

96 

96 

98 

102 

98 

98 

98 

98 

98 

102 

98 

r: 
0 

<l.t ........ 
> 0 
·- 0 --a. 
~ E 
C!J 0 
n: u 

90 

94 

93 

88 

88 

94 

95 

89 

95 

80 

91 

86 

94 

96 

94 

91 

93 

92 

95 

96 

98 -- 97 
-- -

102 98 

Remcrks 

Recompacted, 
See #157 

Recompacted, 
.See #157 

Rerolled 

R e coni p a c ted, 
See #162 

Recompacted, 
See #165 

~!AROJN(!j .. !L~\WSON ASSOCIATES SUMMARY OF PL. ATE 

12 I ' - ' 
-~--------------------~~----~~--~--~ 

I
J JobNo. _ 3_904,014,06 ·Apprli<;~jcoate 7/11/73 
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FIELD DENSITY TEST DATJL 

Waiao Gardens Kai 
• Unit A & B •. 

Walau, Oahu, Hawan 

Consulting Engineers and Geologists 

i 
I 
I 
I 
I 



W250, $1288 

.,w272,s12so 

W268, Sl300·· 

--u 
n., 

122.0 26.0 95 102 

123.0 23.5 99 102 

125.0 24.6 97 102 

126.0 24.7 95 102 

124.5 23.4 99 102 

128.3 22.1 94 102 

. 180 W177~ 51277. 136.7 25.8 96 102 

lj 181 W 56, Sl283 h29.5 26.8 93 102 
l 
3 

I I ] 8 2 H 7 8 ' s 1 2 0 5 .. 1 3 2 .. 9 2.8 . 4 8 7 98 
~ ~ 183 W490, 51015 ~ 19.1 22.5 101 102 

II 184 W508, 5908 ~27i3 23.1 96 102 

lias W536, 51165 nl1.5 21.6 88 102 

~~lli6 •W544, 51123 n11.8 25.0 86 102 

II 187 W507, 5900 28.3 22.9 91 98 

I ]88: W513, 51017 .. ,122.1 20.5 88 98 

I j 18 9 . . w 54 5 ' s 11 6 T ,, 1 1 . 5 2 3 . 3 9 2 1 0 2 

C:· 
0 

IV ·.,_ 
:> 0 

._.,... 0 
+-: a. 
~ E: 
<U 0 
rr:u 

93 

97 

95 

93 

97 

92 

94 

91 

89 

99 

94 

86 

84 

93 

90 

90 

I 
190 W550, 5825 j3.8 25.8 94 102 92 

· 191 W566, 5909 30.0 25.5 91 102 89 . . . 

~~192 W538, 5895 31.0 26.3 88 98 90 

~193, W437, 5807 39.3 22.4 100 102 98 

I 194 W504, 5891 ~32.5 25.4 gg 102 97 

Remarks 

Rero 11 ed 

Recompacted, 
See #189 

Recompacted, 
See #189 

Rero11ed 

l;:-1_9_s--~w_s_1_2_,_s_s_9_3------~------~~~-3-3._6~2~7-.o~s-s--~9~8~-9-o--~------~----~ 
HARDING"' LAWSON ASSOCIATES 

. " . Consulting Engineers and Geologists I ,-... ~ 
\1& 

··-

I .. · . .)?Gt· . 
1 

~ Job No. 3 9 0 4 . 0 1 4 • 0 6 Appr .. 1 J COate 7 /J _]{7_~ 

-19-

SUMMARY OF 
. FIELD DENSITY TEST DATiL 
W~iau Gardens Ka1 ·· · · 

Unit A & B 
Waiau, Oahu, Hawaii 

PLATE 

13 



1; 196 

~ 197-

1 198 

f 

~~594, S893 

I ~~ 5 4 5 ' . s 9 8 2 

Location 

I 199 

I 200 W445' s 11 00. • 
~ 

111~ ... :20:
2
3

1

.. .:
6
;:: :~ ~ ~: . 

g H508, S896 
1 

I ~ 204 Wll3, S1202 
i 
~205 W200 ,S 50 

I! 206S W490' s 120 
j 

'l 
I~ 207S H525, Sll5. 

~ 208S t-1520, S 100 
1 

I~ 209S W475' S124 

( 210S W474, S125 

I ~ j 2 1 1 B ·. H 19 3 , S 2 5 

J 212B vJ289, s 45 

.c 
0 

o.., 

140oC 28oC 94 
·-

125oC 26o0 87 

148oE 25.4 94 

140o6 22o6 90 

116.0 25.2 90 

135o5 29o0 92. 

120o3 25o3 93 

l39o8 22.8 91 

1 3 4 ~ 0 2 3 • 4 9.9 

196o5 

1187. 5 

r 85.5 

h 86 0 5 

24o9 98 

18. 1 89 

25o7 88 

18.7 97 

h89o5 20o4 91 

~88.5,2000 97 

~ 97 0 5I 5 0 a 11 7 

>::: 0 () 
. 0. 

. fh 
)( c 
0 Q) 

~0 

102 

98 

102 

98 

98 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

135 

c 
0 
·-

(l) +-
> tl 

•"'- 0 
.... 0.. 

~ E 
Q) 0 
Q:U 

92 

89 

92 

92 

92 

90 

91 

89 

97 

96 

85 

86 

95 

89 

95· 

Remari\s 

Rerol1ed 

Rero1Jed 

Recompacted, 
See #210 

Recompacted, 
See. #208 

Recompacted, 
See #210 

I 
r· 

I 

I ~ 
-~ 2135 W 39, S347 

I1214S vl125, S470 

~96o0 4o7 119 

~80.0 26.0 96 

~68.5 19.8 99 
I 

135 

102 

102 

135 

135 

102 

87 

88 

94 

97 

Recompacted, 
See #219 

Recompacted, 
See #219 

Rero11ed - I 

I. 215B W550, S 20 

ll 21 68 w 4 3 0 • s 9 7 

l
l217 W205, 5677 

h85.0 4.7 128 

h90o0 4.8 129 

1155.0 30.9 98 

95 

96 

96 

r 
li

j··· H~i\Rt~g·H'~ ~"" !-J.\WSON ASSOCl.ATE.S 
._, Consulting Engineers and Geologists 
~-

SUMMARY OF 
FIELD DENSLTY TEST DATA

Waiau Gardens Kai 
Unit A & B I . . 

1 
~ Job No._3_9. 0 4 , 0 1 4 • 0 6 Waiau, Ohau, Hawaii 

-20-
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PLATE 
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; -----a------·~~--------------~----~~~--~-~--~~--r----------------1 ~ 

I! ~ 
l c ~ 

I. 1 ~~ ~ 
. .. Location ttl OJ ·. ~ 
l ,_ >OJ 
j ~ QJ~ 

l l ~ ~~ l 1- I..L.l 

+
CJ) 

0 
~ 

...... 
u 
_::., 

(f) 

c:: 
-~ 

0 

>-.:; 
...,. u 
0 0. 
~ 

E 
::I >. 

E~ 
·;::c I/) 

0 ~ 

2Q 

c:: 
0 

CJ +
> u 

•.;.. 0 
+- 0.. 
E E 
CJ 0 
o:u 

I 
! 

Remarks 

j~~~--------~---~--~~~~~---~-~--~r-~~~~~-1--~+-----~--~--------~ 

ll ! 218 

112198 

l2208 

112218 

! 222s 

I i 223 
~ 
l 

I~ 2248. 

! 2258 

·1 ~ 226s ., 
1 

~ 2278 
·I-~ 

fl 

I 

~ 2 2 as 

~~2295 
;l 

W176, 
I 
l 1 . . lH 90, 
I 
;H 90, 

S637 

s 62 

S350 

W 88, . S3 50 

H590, 

W435, 

W125, 

L~ 35, 

1 \~422, 

W587, 
I 

Sll 06 

S200 

S430 

S416 

S525 

S465 

lw475, . s1o2o. 

H527, 

W447, ·-~- ~ 230S 
1 
"231S W415, 

•1232B , W440, 

S720 

S1270 

S1262 

S442 

l It 233S 

:l234S 
~ 

I~ 235S 
~ I 1 2365 
~ 

~12 2 5' Sll 08 

W200, S12l0 · 

W520, 

W390, 

S1040 

S995 

155.6 28.2 100 

~97.0 

~ 79.0 

~79.0 

4.4 128 

4. 3 120 

5.5 125 

~53.0 24.2 102 

~72.0 25.5 85 

6.2 127 

102 

.135 

131* 

131* 

106 

98 

135 ~69.8 

~ 71.8 5.0 127 135 

~52.3 21.3 97 

54.8 4.3 128 

21 • 3 19. 3 

35.3 18.1 

ro. 7 20 ~ 9 

r 

92 

93 

84 

09.012~.5 96 

53.0 5.2 131 

I 30, 7 21 , 9 

127.0 19.4 

90 

94 

121.0 17.7 101 

23,0 11.0 95 

102 

143 

102 

102 

98 

98 

143 

98 

98 

102 

102 

98 

95 

91 

95 

96 

87 

94 

94 

95 

Recompacted~ 
See #221· 

Rero 11 ed 

Rerolied 

·.1 89 

90 

No Retest, 
See Text - i 
Parking Area.s t 

Recompacted,. 

91 
See #235 

Recompacted, 
See #23.9 

86 - Recompacted, 
See· #231 · 

98 

92 

92 

96 

99 

93 

No Retest, 
See Text -
Parking Areas 

Recompacted; 
See #243 

Recompacted~ 
See #245 

~ 
. i 

' 
* Maximum Dry Density est~b1 'shed from field den ity c eck points . 

l j 
l-. --n~-.---------.,---_;...--T-----::..__..__...!o. __ ~---~----4 
~ }-l.;.~:nDiNG .. LA~~S•ON ASSOC2ATES SUMMARY OF 

l l ~ Consulting Engineers and Gsolooists Fl ELO DENSITY TEST DATA_ 
I Waiau Gardens Kai 
j 

.
, Job No. 3 9 0 4 , 0 1 4 , 0 6 Appf~4 j c Date 7 /ll/7 3 U n i t A & 8 

I . Waiau. Oahu~ Hawaii 
-~----------------~--~~~~~--~~ 
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II 
I 13 
i 
1 

ll 
1 
~ 

,_ 
(J) 

C1> 

1-

LOCATION 
* 

Origin of coordinates at c 
inters~ction of property ? 
1 ines of west side Kaahumanl _;:;:;-
Street and south side of ~: 
Hookanike Street (l)LJ.;.; ,............_,; 

UJ 

---" 

~ 0 

...... 
0 

.!:-• 

(J) 

c: 
cU 

0 

0 

1123 7 s > w 1 55, 
a 

S1045 

S1075 

S805 

S867 

$823 

~34.0 21.2 "86 
! I i 238S 

J 239S 
u 
·~ . 

l t240S 
~ 
}241 s 

~~242S 
' I i 24JS 

~ 244S 
•i ., 

I ~ 245S 
~ 
~ 2468 

1~ 2478 
·~ ' 

' 1 

112488 
l 

W230, 

I W290, 

W556, 

W535, 

~~~207, . S1065 

W215, 

~~523' 

S1067 

S805 

W442, . S 1 004 

W277, 

W250, 

t4390' 

\IJl 7 5' 

. -

~37.3 23.4 87 

~40.5 20.7 

~34.5 25.2 

~35.3 

~30.3 

~ 31 . 0 

24.2 

28.9 

26.4 

~36.0 22.8 

~22.0 21.0 

99 

89 

89 

86 

94 

95 

98 

* 
* >-~ 
.~ 't 
G a. -E 
::J >-
E.:'::; 

.,., (I) 

X C: 
0 C1> 

~0 

98 

98 

102 

98 

98 

98 

98 

98 

c: 
0 

<1>. +
> u 

0 

- 0. 
~ E 
<U ci 
n::u 

88 

89 

97 

91 

91 

88 

96 

97 

Remarks 

Recompacted,. 
See #243 

Recompacted, 
See #243 

Recompacted, 
See #244 

Recompacted, 
See #244 

Recompa cted, 
See #243 

Rero1led 

Recompacted, 
·See #251 

Rero1led 

I 
i • 

·;. 

~ 249B 

1 i 2508 W203, 

2518 W195, 

I: 2528 ... W200' 

S820 

S1061 

S815 

S1063 

S1195 

S1061 

Sl200 

S1028 

S825 

S128() 

~ 39. 8 . 6 .• 7 120 

~29.6 ·9.2 110 

~39.8 9.0 120 

~33.0 11.5111 

~27.4 12.8 115 

32.0 

27.4 

~ 21; 3 

8. 9 122 

8.4 120 

9.9 120 

102 

128 

128 

128 

128 

128 

128 

96 

94 

86 

94 

87 

90 

95 

94 

94 

87 

97. 

95 

Recompacted, 
See #251 

Recomp&cted, I 
See #252 _ .. 

II Z53B 

j 2"548 

•'2558 
256.8 

W490, 

W530, 

W4l5, 

L~512, S8l5 

. ~35.8 9.5 111 

nlo.8 13.7 125 

n36.5 1o.3 121 

128 

128 

128 

128 

128 

R~rolled 

Rerell ed 

Recompacted-, 
See #256 

I S -- S u b g ra de T e s t B = B a s e r ) c k T :! s t 
· ·· * E 1 e v at 1 on : De v e 1 o p me n .. t P 1. an s f o r l a i a u G a t d ~ n s K i , U n t s 11 A. 11 and '' 8 r. 

l .l:, ____ ~---p-re_p_a_r_e~d--b~y_._co~m_m_u_n_i_t_y __ P_1_an~ll-·n_g_,r-I-n~c-·~--~--~----~--------~----~ i **Maximum Dry Density estab1isled w th A TM D 557~ O(C}tEst method 

I I ~r-i v-io_b_N_o_-3_9_0_4 -, 0_1_4_,_0_6 __ Ap_p......,P?...,.,:''t.,--/.,....j_c......,oa __ t....,..~ 7....,f,._1....._1...,./..,..,7 __ 3_-12 2-

. Consulting Engineers and GeologistiJ 
SUMMARY OF 

FIELD DENSITY TEST DATA
Waiau Gardens Kli 

Unit A.& 8 
Wa.iau. Oahu. Hawaii 

PLATE 

16 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 copies 

1 copy 

2 copies 

HARDING-LAWSON ASSOCIATES 

DISTRIBUTION 

. Lear Siegler Properties, Inc. 
700 Bishop Street, Suite 1112 
Honoluluj Ha~aii 96813 

Attention: Mr. Gordon Hill 

Lear Siegler Properties, Inc. 
98-440 Hookanike Street 
Pearl City, Oahu, Hawaii . 96872 

Attention: Mr. George Tho~p 

Community Planning, Inc. 
700 Bishop Street, Suite 608 
Honolulu, Hawaii 96813 

Attention: Mr. George K. Houghtailing 

-23-


