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INTRODUCTION

| | This report summar1zes the 5011 eng1neer1ng serv1ces that'rmm
we performed dur1ng construct1on of Units A and B of the wa1auv H
:Gardens Ka1 Subd1v151on Un1ts A and B were the f]rst of seven db.
units that are be1ng deve]oped in the Waiau: Rldge area, 1ocated
kvwest of Kaahumanu Street,'south of Hookan1ke Street and north

-~ of the H T Freeway

e performed a 5011 1nvest1gat1on for the deve]opment the}:'
.'results 1nc1ud1ng recommendatlons for foundat1on support and |
fsuggested earthwork spec1f1cat1ons, were presented in our report

dated October 22, 1971, | | |

- Unit. A con51sts of ]08 townhouse un1ts deve]oped over an-'

[

‘area of 25 acres Un1t B has 114 un1ts on 10 acres. Approx1mate1y
69, OOO cubic yards of f11] mater1a1 were p]aced in Un1t A and
'about 20, 000 cubic yards were p1aced in Unit B. |
_ . The p]ans and spec1f1cat10ns:prepared by Commun1ty P]ann1ng,
l:w Inc..dated October 16 ]972 (Un1t A)_and November 8, 1972 (Unit .~
'va) and our recommendat1ons served as the'guidelines-for the ‘work.
The scope . of our work was to prov1de 1nspect1on, consu]tat1on
;and testing during the earthwork, pavement construct1on and | d
‘foundation insta]]atibn Th1s work was done 1nterm1ttent1y dur1ng |
the period from September 22 1972 through September 20, 1973; uThe N
resu]ts of testlng and 1nspectlon of subgrade compact1on on A'
R Hookan1ke and Kaahumanu Streets were summarlzed 1n our 1etter to'

‘you dated October 2, 1973,v
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EARTHHORK

VS1te Preparat1on and Grad1ng

: The contractor stripped the site of vegetatton and debr1s,‘

\aiong w1th_a few “inches of~surface.so11 which contalned organ1c

. matter;sbefore fi]1 was placed. These'materia1s were removed

from the site. Within areas to be filled, the'eXposed soi1s
were scar1f1ed, mo1sture cond1t1oned, and compacted by a se]f—l_

prope1led, sheepsfoot ro]]er where f111 was p]aced on slopes

. steeper than f1ve hor1zonta1 to one vert1ca1 (5 ]), 1eve1 benches
dwere cut 1nto the natura1 s1opes as the f11] was p]aced | The f111
‘fwas p1aced 1n thin 11fts, mo1sture cond1t1oned and compacted
“pF111 mater1a1 came from s1te excavat1ons on Noe]an1 Street (where
" it passes through the wa1au Gardenvaa1 Deve]opment) and from_av"
:hproposed park s1te 1n the west end of Na1au Gardens Kai. FiJT'.

-s]opes were overf111ed and cut back to compacted mater1a1

;Park1ng Lot Areas’v

Park1ng 1ot subgrade soils were compacted w1th a smooth-

whee1 ro]]er Where the subgrade so115 were 1nsuff1c1ent1y mo1st

hfor compact1on, the subgrade was scar1f1ed and mo1sture cond1t1oned

" -before it was compacted | The same compact1ve procedures were used :
'for 1mported aggregate base mater1a]s Aggnegate~base materia1 |

used in Un1t A park1ng 1ots on Hookan1ke and Kaahumanu Streetsf-:
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was crushed cora] Base mater1a1 used in the rema1n1ng park1ng"f
Tots 1n Un1t A and in a]] of LhOSG in Un1t B was crushed basa]tj}7 r‘ ‘ i

rock.
YTSOIL;ENGINEERING SERVICES

Our field engineerlwas present at the site periodica]]yv :

during construction to Tnspect the-Wdrk perform f1e]d tests

_tand obtain samp]es for- 1aboratory test1ng
" We approved the f111 mater1als for use based on our v15ua1‘
1nspect1ons and on our exper1ence with the 50115 in the generaT:
area. _ A _ B o

Representative samples of therfi]i,.aggregate.base and

]

» subgradermateriaTs were compacted in our. 1aboratory inhaCCordance
'.h;w1th the ASTM D 1557- 70(C) Compact1on Test Method to determ1ne
}the1r optlmum mo1sture contents and maximum dry dens1t1es

'»Laboratory compact1on test data are presented on P]ates 1

v_?through 4. | | |

- Our ehgiheer performEd field dehsityrtests,at'representatiye"v

_’100ationsﬁin the fi]is; pavement subgrades and'aggregate base
courses, as the mater1a1s were p]aced to eva]uate ‘their relat1ve -
. compaction Re1at1ve compact1on refers to the in- p]ace dry dens1ty
‘of the mater1a1 expressed as a percentage of the max1mum dry S

"dens1ty determ1ned_1n our 1aboratoryt ,whenvdens1ty tests”showed"
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unsatiSfactoryvcompaCtive effort “the contractor was'notified‘

and the mater1a1 was mo1sture cond1t10ned and recompacted

'Approva] by our eng1neer,vbased on test1ng or v1sua1 1nspect1on, o

was g1ven before add1t1ona1 fill was p]aced A summary of f1e1d

'vdens1ty tests is presented on P]ates 5 through ]6

OQur eng1neer per1od1ca]1y 1nspected backf11] procedures :

7'during construct1on of thewproaect. Ut1]1ty 11nes that passed
Aunder‘foundations, wa]kWays.and parklng areas were‘random]y

checked dur1ng backfllllng operat1ons

Before concrete was. p]aced, a]] foot1ngs were 1nspected by

'j5our eng1neer to check for any loose mater1a1 and f1rm support1ng
hso11 Foot1ng excavat1ons were deepened to- support1ng 50115 where

: soft or loose mater1a1 was encountered

CONCLUSION

Based on the results of our 1nspect1ons and. tests, we :

'w.conc1ude that work. performed for Waiau Gardens Ka1, Un1ts A and

- B, has genera]]y been sat1sfactor11y completed 1n accordance w1th

project p]ans and spec1f1cat1ons Field dens1ty tests 1nd1cate

‘that f11ls have been compacted to at 1east 90 percent re]at1ve
"compactlon and that the subgrade 50115 and aggregate base for

vfmost park1ng lots has been compacted to at 1east 95 percent
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The two parklng lots in Un1t A on Noe]an1 Street were paved

:w1thout proper. base course compact1on, but were approved by

'your proaect eng1neer Max1mum pavement performance cannot be

expected in these two areas, however, we do not ant1c1pate

_ extens1ve pavement fa11ures

We conc]ude that bu11d1ng foundatlons are’ bottomed on'

firm soil and will prov1de good support for the structures.."
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Summary of Field Density Test Data



l 150 - I :
R TEST METHOD .
1 ASTM D1557-70 (C)
!4 o -140,
o Reference Line ~ 100% deration :
l for 2,70 Specific Gravity -
- 130
l = |
L 120 T
-5
E
g
‘o 110
>
[~
.
100
A 80 .V T .
-0 10 20 , 30 40
' - MOISTURE CONTENT (%) o
' ' tpe e - | Opti Maxi -
. Sample Source | Classification Mzi;:n;:(%)‘ Densli':;"(;z?~
Halawa Quarry GREY SANDY GRAVEL (6M) | 8.6 143
-Northeast Corner A (base rock) : o B R B
of Unit "A™ ' RED-BROWN CLAYEY SILT (ML) - 25.0 102
Northwest Corner : T . S . . _
of Unite "BY RED CLAYEY SILT (ML) 26.7 98

i

&I
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COMPACTION TEST DATA
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Waijau,
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Unl? A & B.

Ewa, Oahu,

Hawaii
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_check points

RED-BROWN SANDY SILT (ML)

28.5

150 —— 1
TEST METHOD
- ASTM D1557-70 (C)
140 3
: --Re’férence’vLine. - IOO% Svdf.u_ra.ﬁ'o'n
- //for 2,70 Specific Gravity -

L 1\ 2.80 Specific " -

o Gravity
3

~.
£

o=

Z
o 110

>

(<4

a

- 100

80 , A ' :
0 10 20 30 40
MOISTURE CONTENT (%) . :
' | | egi e Opti Maximum D
Symbol ~ Sample Source Classification MZ:;::;: (%) Dens‘ir:;r(:cfr)y- :
® |Near Boring 17 RED CLAYEY SILT (ML) 23.0 106
A Fieid'density'test' 96
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JobNo.__3904,014.06 _ Appr-~/cpDate

_COMPACTION TEST DATA -
 MWaiau Gardens Kai -
UnitA & B

8- | f

—————{ Wajau, Ewa, Oahu, Hawaii




150

A 1
. TEST METHOD
ASTM D1557=70(C)

140

- Reference Line - 100% Saturation
for 2,70 Specific Gravity

180 T——F

120

" DRY DENSITY (Ibs/cu ft)

10

80

10 20 30 . 40

Symbol

Sample Source

MOISTURE CONTENT (%)
' Optimum

Classification . Moisture (%)

quimum ny |

A

Aggregate Base

WHITE CORAL . |~ 7.6

Density (pef)

135

S
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S Consiclting Eﬁgineers and Geolégz'sts

Waiau Gardens Kail

Units "A & B"

Job No

NO2470

3904,014.06 Appr¥7.jcDatel /25/74
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150 n T

TEST METHOD |
ASTM DI557-70(C) -

140

-‘Réferience Line - 100% Sa'f_urcﬁ:on

e N (for 2,70 Specific Grqvi_iy Co

S 120
N

- &

E

W .
z

B 10
.
[+ 4

- a
100

0

o w0 20 3 - 40
S MOISTURE CONTENT (%) o , —
_ _ o ee o o Optimum Maximum Dryd
Symbol | Sample Sowrce | Clasification | SRR G | Deneity (f)]
‘© |Pacific Concrete = |GREY SANDY GRAVEL (GM) .2 128
o and Rock =~ : - (aggregate base) = C .
Barbers Point o ‘ :
Quarry
JHARDING-LAWSON ASSOCIATES | o MpACTION TEST DATA | PLATE

Consultfny Engineers and Geologists

Waiau Gardens Kai

Units A & .8

4Job No 3904.‘01.4.06_,_ Abpr i ‘Vaiau, Ewa, Oahu, Hawaii
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No.

Origin of coordinates at -

Hookanike Street

‘LOCATION

*

-ETevaTionv
(Feet)

intersection of property.
Tines of west side Kaahumanu
Street and south side of

_7KM3krure'Coﬁfenf(9b):

Moximum Dry ,
Density (pef)

Relafive

Compaction {%%)

- Remark

S>“

.._ ,.,;:.‘ -\_..,.....,.-
~

V- .«.r_,.-;- _,;f.....v. N-“., ‘,._;-‘m .
~J

o - R - - - .
W

l!zz.“

lllﬂ"“lllTAIIII [
- Test o

{wW3es, s*75 . . li9l.0

20

Witz, s132 - 1194.0

w222, $ 25 . - . 1196.0

W 20, 5147;»'_5~‘;j o - 4198.0

Wiz, sii3 - o o lies.s

W242, S100 . 1193.0

Wi20,°5100 . l195.5
w242, S 92 o 11920

W310,'s 30 li95.0

W382, S100. - |i1e9.s
w377, .97 . lis9.s| |

w105, SI15 0 hetao

Wal2, s'80 - . - 1190.5

W245,.5112 ~ 1195.0] 21.
w382, S 40 . . [193.7

Wa95, s480- - - |ia6.5l

w500, §595 - . -~ lize.o0

W500, $620 - - - - |I38.0

wa9s, 8410 . |is4.s
w505, s685 . - . |la4.0

W500,°5760 . - . . [137.0

w500, 600 - - . lal.s

-2 96

96

E 96
| 88

103

.:@“és'

sl 96

97

92

94

‘88
%

82
94

1 O

| 89 .

98

88

89

.95

106

106

102
106

106

I

.98

198

106

106

106

106

106

106

106

1oz |

102

5162 
102

106}

'9! 
86

89

90

- 90

80

95
9y
98 |

92

Ces

90

90
.97 .
83
90

L 90

i
L

9i

90
90

-92’,:

Rerolled

|Test of Na

GrQuhd‘

See #9

. See #9

tural |

Recompacted, -

Recompacted,

‘Recvcf)mp'a';;fea L
~See #34 -

Recompacted, . i
See #18 .

i HARDING, MILLER, LAWSOM & ABS0CIATES
1

@ o .. Consulting Engineers

-

.Job Nq: 3904,014 - Appr: @1//30-' Date ,7'_/! 1/73

SUMMARY OF

FIELD DENSITY TEST DATA
. Waiau Gardens Kal

Unit A & B

‘Waiau, Oahu, Hawaii
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No..

"~ Location " Remarks

Elevation
(Feet)
2Dry:Derwi?y (pecf) -

Density (pef)

Relative -

. Moisture Content (%)
Compaction (°).

~Maximum Dry

“~ -
Test

0
[0e]

w490, s740 [i35.0 19.4] 90 92

N
N

w505, s465 . fisi.5 19.0] 93 | 1oz] 91

n

N )

Wwa9s, s675 - h39.519.7f 92 | 98| 93’
Ws15,°$695 - hi36.51 22.9] 84 | 98] 86 |Recompacted, .
W520, S740 . - . hi34.532.2{ 92 | 98} 94 | . =

N
~

W490,°5610 - h40.5/23.4] 84 | 102| 82 |[Recompactéd,.
R co ‘ RS ’ 1 . See #29

[82]

N .
EV-R I

w490, $600 - . |14a2,024.3 95 | 102] 93

W
o

W510, S640 - 1139.522.7) 90 | .98| 92

1 wa90, 5695 . . li40.0l 21.0| 88 | 98} 90

W

i

W530, $630. . o |1a4.si21,27 95 | 102} 93

N
N

W530, $508 -~ 1152.5/25.4! 90 | 98! 92

E-N

u3ss, s 40 . liea.ol 21,1} 96 |- tos] 90

W
w

w445, s745 . 137.0{22.2) 96 | 102} 94

A
o

'WﬁSO,;SG?STff7'< © s ohias.ol22:9] 93 | 102 o
) QW390;,S7QGI";g   (f1n,;ff_r42.5 24;6 ?5;':}32 o3
ﬂﬁﬁ390,15638f fo°_l'l“ki; - las.0f 249 95 ;ldé 93 o
 w465;i§655-j7f>7  ' s",:  _;4.;5 24.2- §6, 102 ';éQ?vRecoﬁbacféé,:?ti-

: L ' EETE ' : - o ~ See #40 - ~“

-
‘o .

'w545f s58o'h[ _]’f,. ‘_[' 139.5}21.4) 92 | 102 _'90'

&
~', O

£
N )

>

w295, Sjos R f_:f:: ',|94.C iSLQ  83~»9102v_'SI*IReccmpacfed,sff
ST S SRR Y RN - . See #353 . ...

W320, $635 - . (i50.0|21.2{ 92 | 102} “90

R

WI30,°8105 - hos5.5017.4] 82 | 102| ‘80 Recompacted, .
B P I I b | See #55

HARDING, MILLER, LAWSOM & ASSOCIATES | - SUMMARY OF

1y Comulting Ensineers | FIELD DERSITY TEST DATA
5 8 R v .. - Waiau Gardens Kai

R . —1 . . Unit A & B
oNa:_3904,014  Appr: &//Jc Date 7/11/73 ) | yaiau, Oahu, Hawaii
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Test No .

Location

'Elevé}idn‘
(Feet)

o~

|

e

Moisture Content (

Dry Density (pcf) -

Maximum Ory .
Density (pef)

Compaction {%)

:Relcﬁve c

Remarks -

£

I I R N O N
- O 0. ®.~N O X

Ut
N

»\_l.,-‘.u.-’;‘j-—.'.;i,'..-_.‘.. .- 4._.—;-.._;;,.4;. _.«-.A.‘ . _ S - s -

NERIT) :m:_;,..y
i
wu

‘U
S

ur
S !

W700, S710

¢
o

ECE
@ -

- O S
o .
~J

ut
- \D

-
o\
S

ooy

W565, $S640 137.5

w295, 5640 1156.0
Wa75, S185 |
W570, $565 '73143,0
;W350?:$550:‘:: .
ws75)°sséo_'

| wars, s185
TW5CC,V3420va
w540, $595
w550;fs485;fo,
_WS70; 5460

W350, S 55

’w585; s43§i 
 ;y6éb; 5440 ? -~-: lis1.5
:'Wézs,-S%po;gi
.W759;l§680M “.
_WGsd,isssdf'
:wloo;ﬁssrqgﬁ;f_
'w237;*$27o;1.J1" ':f|63ﬂ0

"l wiso, 5565 . ~ liss.0

173.5

lia1.0} 2

173.5

15305

142.5

1149, 0; 2

195,001

- lia4.s|

|154.0!

153.0

163.0

22.6

18.3

145.5)

151.8}

151.5i 2

24.9

154.5{

24.7

25.6] ¢

25.0

20.2

- 87

93

98
96

97

93

92

96

i 92

85

93

93
99
95"

91

81

102! 85
RTINS
1o2| 96
102 ” 94 }
| 102l 94
02| 94

102}. 95

102 88
1oz} 90
102 .94_

1oz} 90
98 _:87\'
98! 95
'iqz 91

102  97f

102 93
ffoé ‘89

1024 79

1027 91

Récompaéfed; ‘
~See #50

ReCOmpaETed;'v
. See #57 . .

‘See #59

Rerolled

Recbmpac%ed; ff
See #70

’HARD!N@. MILLER, LAWSQH & AS3QCIATES

' Consulting Engineers

- FIELD DENSITY TEST DATA.
Waiau Gardens Kai

- SUMMARY OF

Unit A & B

' “Waiau, Oahu, Hawaii

l‘J'oqu}3904’0"4f appr: 8Y 1 jc Date_ 7/11/7%
3 B . . o —]3— -”..";;”‘“M;

Reébmpacféd,‘;fe




No.

T«?é't

»

", Location

Elevation
(Feet)

. Moisfure Content (%)

Dry Density (pcf) -
‘,thimUm Dq[

Density (pcf)
Compaction (%)

Relafive S

~ Remarks

[#)]
w

o -
o

~N N
N -

o~
N

o _ -
@ : : o

G .
S

o O
w0 :

~J

Wiss,

W375, $520 .

w258, .S570

: ‘w‘3-25,. 5505 -
| wass, s200
| wass, s285
WI35;_sséO'f
 w635, 54265]'

W647, $550 - -

W625, $520
W650,
W575, 5285

$542

W360, S650

W655, S385

E‘ JWS;é,g$385 7:,, ? 

W650, $290°

W560, $292 .-
W363, S515
ﬂw650, S4éz: fiy
.W543;f$37dff
wsisyisans £

| wsa7, saso

5585 .1

11730

les5.5

1150.0

151,00

/e

- hisi.s

156,85

1584

. les.2

Jis6.5

1152.2

164 .3

163.5

167.0

156. |

150. 5
166.0
165.5

148.0

7.0

166.2

54,0

164.8

24.4

25.0

25.8{

24.0

21.4

24.2¢

25.7}

257
27.6
27.6
24.0
24.2

26.4

28.01

29.0]

25.9

23.81

25.8
22.5
26. 4
25;2

21.8

93
97

52

92
9
98

.95

o5 |
,_94 
o

93 |

91

.96

: -",9' 3
96

92 -

1oz} 90

~102; 92

94

02| o4

2102} 791

‘102|. 85
1o2| 9r

102] 95

102} 90 -

102 .89

102l 96 |

102! 81
102! .93

102 93

oz} 91
102| 96

102 ot
102 gféz'
ozl 99 
.|c;)2}-v9,3j

102] 89

02| 94

102 90

Recdmpacfed;'
See #67x;'"

Rergiled_:~'V:' 

Recompacfed,?f ,

.See #73 .

Rerolled .

@D

HARDING, MILLER, LAWSOM & ASSOCIATES

" Consulting Engineers |

lJobqu; 3904,014 - Appr: %/ jcDate 1/11/73

" FIELD DENSITY TEST DATA
Waiau Gardens Kai

" Unit A & B
Waiau, Oahu, Hawaili

SUMMARY OF
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_location .

Elevation . .}
(Feet) ‘

. Moisture Content (%) ¥

Dry Density (pcf) -

Density (pcf)
Compaction (%)

_ﬁﬂqxhnbm Dry

Relative

"~ Remarks

DURPREINPISS |

87 | w15, ssa0 - - . 1150.0
R ss | wees, sa65 - . |I153.5

| 89 | wa0s, s463. - . 1160.0

L9l | W430, 8565 - . .. 150.0

92 | was0, s538 - lisi.s

93 | wsa6, ss80 .- {151.0
{94 | wss0, 8500 . {i61.0
Bos | ws3s, s2zss. . fi70.0

96 | w547, s258 - li70.0

i
’
..Eﬂ)f' w180, s565 . .. . lies.s|,
!
i
i
{

97 .| w385, s625 . lh4a9.o|

l 98 | w450, S610 - . -~ 1149.0
1

{99 | w395, s634 . - h47.5)

:!HN)@G W50, §563 - li5i.0
ﬂiioif:_ww17o,15565,7fff} 7'fAf‘,f-i 167.0

o w245, 5560 o .‘ :‘ 166:..5’
 W525;‘S575“A  f: o v"isxgd
1 ws06, 5250 '  _,-f;"T 1“1j3;0

wa43, $293 . 7.0

wa93,7s248 . . li13.0

25.7

wia3, §573 . . 187.0

22.6

23.4

24.0] -

231
23.9
27.17
27.4

24.8

27.21

23.7
31.6!

28.6

22.3%¢

28.6

24.5

26.6

23.8

94 | 102] 92

.90 | 102 ss

88 | 102§ 86

oa- | 102} 92
935 | 102} 91
96 | 102] 94
f85» loz| 83
‘92   102;5_50

96 | 102] 94
90 | 98! 92

lpsf 1oz 93j
88, ‘P02'¥ é6[
90 | 102! 88
88 102 86
“éf;‘ l02] 89
95 102 ' 93i
9 | 102] o4
ézi”ﬁf02  ,901

86 | 102 84

- See #92

;RéCthacTéd;i“'

"See #96'

See #103
Recompacted,

See #106
Rerolled

See - #110

Recompacted, -

Recompacted,
See #99 - -

Rééompacféd,:“

“See #106 - -
Recompacted,

Reéompadfad;“fi\f

HARDING, MILLER, LA\VSCF#&AMSBOCHATEE
@ : ‘.. Consulting Engineers
1 A < S ' . .

I Job Nq: 3904,014 - Appr: @// jc Date 7,/”/73

S SUMMARY OF -

FIELD DENSITY TEST

DATA

f.Wasau Gardens

Unit A & B
Walau, Oahu, Ha

Kai

waii

PLATE




)

L

ty (pef)

Location - Remarks

€.
“

Elevation
{(Feet)

Compaction (%), -

Moisture Content (
Maximum Dry

- Dry Density ({pcf) ‘

Den
Relative

Tos w'ylz'o,y $570 |"7‘iv'...o.’274'._97|,oov 102 98
_Lla;og‘ 1 W300, s492 o ierd 250 K 102| 92
Ciio 1 w523, s260 R - C 73, 25,7 97 | 02| 95 S
'|_‘,_}| L wase, s330 '1:69‘".02“3.3 o1 | 102| 89 Rerotled

SH13 .1 w590, S$360 - o orlel.018.2) 86 102} 84 |Recompacted,
g T T A L N , S P | .See #129 .
IV“*ai w534, S484 . . 154.0; 21.6{ 90 | 102] 88 |Recompacted, -
R SR EEEREEPTR I N Ce . - ' . I See #139 -
1115 1 w536, S$527 - }152.0] 23.2{ 87 102} - 85 |Recompacted, -
L Lo S ' o oo | See #139
'l 6 -W560, -5220 .. oo 77,0 24,41 996 102y 94 T

T o A L : 1 RN See #127 - -
Tlis | w433, $315 0 1175.0{ 25.6] 89 | 102} 87 [Recompacted, - -
A B S SR D A TR EE I See #1273

!H9 W330, s485 - . . ligg.sl 243! 91 |- ‘98] 93 , E

!w w527, s250. . |176.0,24.2; 89 | 102 87 Recompacted,

120 | wisz, s570 - . le8.0/ 22.7] 88 | 102] 86 IRecompacted,

T U S AR N ST I SR See #1122
121 | ws42, $243 - 1178.5/ 25.0} 86| 102! 84 [Recompacted,
o e e o b b see #1270
'!|22-. W38, s566 1 168.5[22.0, 91 | 102] 89 fRerolled
123 | w428, s275- - - . h77.5127.2} 94 | 102! 92 i
!1'24‘;' {wazs, s8ss . lisasol2s5.90 92 [roz2] 90 | %
1125 1ws00, $520 0 . lies.5|20.6} 90 | 98] 92 | ’

26 - | w300, s870 . - |157.0|25.1] 92 | 98] 94

!327 w550, 5225 - - h178.0/22.8{ 92 |. 102} ‘90

1128 "w455',1~;.5'95-2 ~1123.0 ;2"_5.,2 _‘90 1 oo98} ~92 ,

.;;29? lws90, s342 - - liei.5|24.2] 93 | 102} 91

] #ARDING, MILLER, LAWSGN & &SBOC!.&TcS . SUMMARY OF " éLA TE
T ('onsu.’tmg Engmeera : FIELD DENSITY TEST DATA . , '
E & - R Walau Gardens Kai

.7 Unit A & B
IJobNQ 3904 0*4 __Appr: _ﬁ‘//JCDate 7/”/73 Walau,__O’ahv_u, Hawall

A

et



Location

N&.
(Feet)

Elevation

. Moisture Cof: fent (%)

- Maximum Ory =

- Density (pef).

~Relafive

- Compaction (%)

‘_‘_Re marks

- .
Test o

W
. O

| w370, s850 T jisaLs

v

Wa69, s%08 - |i26.0

W
N

wit2, s7aa . liao.0

W W
BT

u N
oo

_W3qo;i5910'J  o . f* o 131.5

S
W
o

w

| w300, 8837 - 1140.5

]

w408, S735 . o . h37.0

S
~J

lssrj w350, 8900 . l139.0

g39 | ws40, sa0 . lisa.0f
140 | wa03, s797 - h3s.0|

Izn' 403, s797 .- S ns6.o0

irgp ;u432 5866f_. ".1 .v”';;',I32.0A
léa. | w2082, s1592  f:_ :_{*j.7f 1d1;S
l441":,y2085,51508F:.; S pois

1145 ;w1031256?8" J:'_‘  L,f*f '.17°?°
Iqﬁ, | wass, 5987 'f f ] B FIN
w47 | waso, s1018,-»_-¢   Q%1-f; 119.0
?48‘ | '-w475, 5780 | 1'37._?'0
g9 | waso, 51oooﬁ'fﬁ o has
;»,Qrfk'w4§3 s785 5;’j  jf»'"',;136,5

W300, S744 s },'f{“-;' 140.5

w690, 927 © . hze.0l

s
.5T'f_-w519,-58554v S e

25.2)

24, |

26.8

24.5|

27.6

23,1

23.5
21.3
22.1

22.8

24.21

23.8

23.8
25,90

26.2

23.9!
26.5

21.8
25.0
24.4

: 8_2:»
91
90
9.3
o3
95 |

88

94

o
' 95
01
85
92

93

81,
3
igdﬁ
o1
96
91

98

98y

798

102

oz |

" 98

1,102

102

o2 |
‘102

© 98
102 -

.98

98.
102 |

98

98

9y

 92 .
9

93 |

90 -

84

93

9

.92

 93 

. 89

94

83

.87

91

- 86

9

92

94

Rerol | ed

;Refo11ed

See #144

See #149
vSee'#149_

Recompacted

Recompacted, "

RécOmpacfed;' “~
See #133

Recompacted,

R Consulting Engineers

Joqu 3904,014 " Appr: BC/jc Date 7/11/73

i
!HARDiNG HlLLER‘ LAWSON & ASSGC!ATES
3

" SUMMARY OF.

FIELD DENSITY TEST DATA.

~ Waiau Gardens Kai

-~ Unit A& B.
Walau,

Hawai i

PLATE

i 'Eigiff'

B Y

Oahu,




e

- Test

Location .

Elevation
(feet)

Moisture C ontent (%)

Dry Dens (ty p'c‘fj).v

Maximum Dry .

Density {pcf)

A;R‘e‘la‘ffvhe'

Compacfion (_%)_ S

Remarks

b i, L A £ s e R : g 2k : ke A aA fa Easegm, o iac . N - e
[

1173

172

W585, 5762
W535, $900 -

‘|ws73, ss81
{W492, $836

W590, S850 -
586, S859 ~

w75, s1058

W 63, S1705
W 54, $1290

w42, s140
usss, s138
uazs, se2s -
w475, $133

W425, S240

U507, S215
“lazs, sas

W485, S116

{550, s185 -
luss2, s130 -
Wago, si40 |

Wa50, S125
W180, $1305 -

"lu 130.
1130.5
~ pas.
ES
har.
na7.

) '125_.

REYR
178.
179,

179,

-188.
-{188.

135.40

(3]

129.
186.

185.
178.

189.
186.

184

24,0

O O vl 0O O o m MmO o o o oo vl o

25.

(AN [ ~n o o 12 £ (o] n L [=))

88

92 |

91

84

86
92
86
97
77
87
84 -
%
94
92
89
o1
90
97
94

95

100

o
(oo}

W W W W
o 0o o 0

102»

96

1102
96

96

98
102 .

98

98 |9

98

98

98
102

98 .|
102

¥e)
- ®

0
S

‘o o O W . W

W W W W W YW W W W. O W .0 W -
N0 N W = s DB O~ O ;W

98

(Yo}

{Recompacted, -

See #157

: Recompacted,'

See #157
Rerolled =

Recompacted,
- See #162

RecompaCted;‘““

See #165

Ty
i - 3
R ¥

HARDING - LAWSOM ASSOCIATES |

Consulting Engineers and Geologists

| JobNo_3904,014,06 appritricpae 7/11/73]

FIELD DENSITY TEST DATA.

SUMMARY OF

Wajau Gardens Kai

Waigﬁii%é%u€ maWQijfz>

| -18- . .




- Tesr

Location

Elevation
(feet)

Moisture C ontent { %)

Maximum Dry

‘Dry Densify (pcf)
Density (pcf)-

‘Compaction {%s)

Relative

Remarks -

L

(174

177

178
179 -
180

181
182
183
184
185 -

186

187
188
189
190 -
191
1192 -
193
194
195

175
176

W250,

w272,
| w268,
1W220,

w231,

w107,
Wi77,
W 56,
4 78,
W490,

W508,
W536,

lW544,

W507,
W513,

’}ws45;

U550,

W566,
U538, .
Wa37,

|us04,

W12,

51288
512801‘
$1300 -
s1318
s1320
s1260
s1277
s1283
$1205
$1015
s908
51165, 
s1123
$900
51017
S1167
5825
5909
5895
5807
$891

$893

132,

n27.
.
BT,
 hes.
©hee.
b
133.
~ h30.
31,
B ETR
.

2.0
23l

li25.0
'126,0

124,
128,
126.
129,

119.1

oad’

133.

23.4

26.8

W O N W o

25.0
22.9

26.3

25.4

26.0
23.5
24.6
24;7

22.1
25.8

28.4
22.5
23.1
21.6

20.5
23.3
25.8
25.5

204

27.0

et
(=)
(Xe]
w

95
99 | 102 |
97 | 102

R T
W o N

95 {102

o
~

99 |102

Lo
™

94 | 102

7e]
RN

96 | 102

—

93 102 |
87 98

W
0o W

101 | 102

(o]
-

96 | 102
88 | 102

o o™
= o

86 | 102

o
S

91 | 98

w
o -

88. | 98
92 {102

w0 W
N

94 - {102

o o
o v N

91 |10z
88 | 98

[(o]
{oe]

100 | 102

TN

99 {102 |
88 | 98 | 90

RerOITed1-3 -4fW

Recompacted, -
See #189
Recompacted,
- ‘See #189 -

Rero]ied‘,um. |

HARDING - LAWSOMN ASSDCIATES

o f%; .
A3

Consulting Engineers and Geologists

PrE TR

%2,

JobNo_3904,014.06 _Apprb¢:/iate 7/11/73

SUMMARY OF

. FIELD DENSITY TESTDATA. |
.~ Watau Gardens Kai L

Unit A & B
Waiau,-Qahu,‘Hawaii

ISER




.': .: i"‘:’_ | .g-- ;” 2
E = = ~ U "6 ~
. o -0 > Q A fad
l o : - PR B s e~ 2 '
-Location-: ool 2 c 3 o>1 26 Remarks
5 . -ocal >sol 3 | & EZ|.Z35 :
o I = aln e
! ® T s | T |=28]3%E
i = ) Saojlczo
B o6 |usos, ssez 140.9 28.0 94 | 102 | 92 N
1197 w545, 5982 125.0 26.0/ 87 | 98| 89 |Rerolled
I 198 |W513, $589 - h48.g 25.4 94 {102 | 92 o
Ji1oo [usse, s800 140.6{ 22.6{ 90 | 98 | 92
{200 |w4ss, s1100 116.0{ 25.2/ 90 | 98 | 92
B2 fuss, suso - [135.5 29.0{ 92 {102 | 90
_1202 |we00,'s1110 1120.325.3/93 |102 | 91 | |
_l_ 203 {W508, S896 - 139.8 22.8/ 91 | 102 | 89 |Rerolled
1 204 |W113, S1202 - [134.0{ 23.4 99 | 102 | 97
{205 |W200,5 50 196.5 24.9/ 98 102 | 96 |
B zoes [usso, s1200 187.5/ 18.1/89 | 102 | 85 |Recompacted,
1 - . B E R See #210
=i 207S |W525, S115 185.51 25.7| 88 102 | 86 Recompacted,
!i o ' ' | ] “see #208
B! 208s {1520, 100 186.5{ 18.7/ 97 | 102 | 95 R
!; 2095 |W475, S124 189.5/ 20.4/ 91 [102 | 89 |Recompacted,
o ' - ‘ _ R - See #210
i210S |W474, S125 188.5(20.0{ 97 | 102 | 95 | .
Biziis Jures, s 25 197.5] 5.0[117 | 135 | 87 |Recompacted,
E - B 3 N B | ’ See #2719
212B |W289, S 45 196.01 4.7/ 119 {135 | 88 |Recompacted,
! , o | o : N See #219
1213s |W 39, S347 180.0{26.0{ 96 | 102 | 94 |Rerolied
j e 125, S470 l68.5/19.8/99 | 102 | 97
{2158 |Ws50, S 20 85.0] 4.7/128 | 135 | 95
B2ies [waso, s o7 f190.0{ 4.8/129 {135 | 96
If 217 |W205, 677 155.0{30.9/98 | 102 | 96
| HARDING-LAWSOMN ASSOCIATES N SUMMARY OF |PLATE
I ({_, _ Consulting Engineers and Geologists FIELD DENSITY TEST DATA_
e ' — — Waiau Gardens Kai
o . . } . >
I_JobNo 3904,014.06 Apm"EQHCDanLTTI73 NaiagTIBhgu% gawaii'
. o | oo-20- o "




IR G IR N SN N IE R A R SN I Ee BN DD BN B R Ee
- . . , . - . o
. 4 _ ‘ _ , | ‘

- TesT

" Location -

E]evatidn
(Feet)

. M}o-is T'ﬁ r.'e Content °/a}

Dr‘y'Déns:fy {pef)
Compaction (%) |

Maximurm Dry
Density (pcf)

Relative '

" Remarks . =

RN

.‘

218

12198

12208
2218
222555
i 223
i 2248

1226S
12278

i2285
{2295

;2305
12315
12328

{2338
| 2345

236S

2258

.|W440,

2355

W76, S637

W190, S 62
$350

W 90,
.$350

{u ss, -
W590, S1106
WA35, $200
W125, $430
W 35, 5416
w422,  $525

W587, $465 -

W475, . 51020

W527, S720
W47,

lwars,

51270
s1262
5442

U225, 1108

W200, s1210- =
W520,
H390,

51040
$995

* Maximum:Dry DenSity estab]

155.

_'179.
1709,

~hre2.
169.

hs2.
" fis4,
21,
0.
“hs3.
1130.

h21

197.
153.

171.

135.

109.

7
127.0

.0
123,0

ished

28

0 W W 0o o0 o o o o

Q (=) ~J w w .

.2

4.4

4.3
5.5
24.2

25.5

6.2

5.0
21.3
4.3

19.3
18.1

20.9

22.5

5.2

21.9
19.4
17.7
11.0

from

100 {102 | 98

128 {135 | 95
120

125

91 .
95 .

131%
131%
106 |

102 96

98 | 87
135

85

127 94

127 {135 | 94

97.1102 95

128 | 143 | 89

92 {102 | 90
93 {102 | 91
84 86

96
131

‘98

98 | 98

143 | 92

90 | 98 | 92

94 | 98 | 96

101 {102 | 99

95 {102 | 93

fietd denbity ch

Recompacted,
- See #221'

Rerolled

Rerolled

No Retest, -
See Text -

- Parking Areas

Recompacted,

. See #235

Recompacted,

“See #239

Recompacted, .
See #231

No Retest,
~See Text - _
Parking Areas

Recompacted,
-See-#243

Recbmpacted;, :
- See #245

eck points.

HARDING-LAWSON ASSDCIATES
(D C
WA

=

Consztlting Engineers and Geologists

JobNo_3904,014.,06 _ pppil/ §Cpate 7/11/73

* FIELD DENSITY TEST DATA.

- SUMMARY OF

Wajau Gardens K
~Unit A & B
Waiau, Oahu, Haw

ai

aii

- -21-




“LOCATION

Or1g1n of coord1nates at
{ intersection of property
{ lines of west side Kaahumany
Street and south side of
Hookanike Street

Remarks

Elevation

Dry Density (p‘cf‘)
Maximum Dry % *
Density (pecf)

(Feet)
" Moisture Cio'n’rein.ét'("/g)

- Compaction (%)

CTest
‘:Refaifve

(Yo
oo
fa'e)
oo

{2375 |W155, S1045 . h34.0l21.2| 86 Recompacted, . -
- . AT RTTRLINPE (e See #243
Recompacted,

23.4} 87
‘ See #243

2385 |W230, S1076 . 37,

[Ya}
[ee}
O 00
~N W

239S IW290, s805 - . - . [140.5/20.7{ 99 {102
Recompacted,
See #244
Recompacted,
‘See #244 -
- {Recompacted,.
| See #243 -

ot

25.

2405 |W556, S867 R E7'8 89 | 98

24 .

w
. e .

241 W535, 5823 ' " ~, B35,

ey

89 | 98

2428 w207, S1065 - o 130.328.

‘0

86 | 98

o
oo

o
& o N o

{2435 |w215, s1067  [31.0]26.

M te)
(o))

94 | 98

QO
~l

j244s |ws23, sso5 - 36.0{22.8 95| 98

i2455 |42, 's1008 - Q22.0/21.0 98 |102

O
o

|2468 |W277, ss20 - [39. 120 | 128 |Rerolled
Recompacted;
-See #251

Rerolled

2478 |W250, S1061 129. 110 | 128

O
5 O

{2488 |W390, 's815 139, 120 | 128

11. Recompacted, -
See #2571

Recompacted, :
. See #252 ]

i2498 |Wi75, S1063 133 111 | 128

P o]
~

L2508 [W203, S1195  f27.4{12.8/115 | 128

[XoB (o]
o @

2518 |W195, S1061 . @32, 122 {128 |

(Vo]
E~

2528 |W200, S1z00 - fi27, 120 {128 ~ |Rerolled

w0 .
W P W 0 O N N O o

W s O A~ O o OO0 O W W oo oo W
o

)

Lol

2538 |w490, si028 . f2l. 120 | 128 [Rerolled

Recompacted,

111 {128 .
’ | See #256

2548 |W530, S825 - 135.8 9.
2558 |W415, S1280 ~ [110.8[13.7/125 | 128

s
0
~

el
TN

2568 |u512, s815 - [136.5/10.3{121 [128 | 95
IS = Subgrade Test B = Baser:ck’Tastg‘ S IR o _

*|ETevation: Development Plans|for Hajau|Gardens Kai, Units "A" and "B"

R prepared by Community Planhing,|Inc. : o L
** IMaximum Dry Den51ty establisped wjth A%TM D1557—YO(C)test method

HARDING-LAWSOM ASSOCIATES | | . SUMMARY OF

' @9 -+ Consulting Engineers and Geologists | o FIELD DENSITY TEST DATA..
= o Wafau Gardens Kai

' 3904,014,06 | c 7 11 73 . Unit A & B
JobNO' 9t> —— App? /J Date / / s JHajau, Oahuy, Hawa11

| -22-
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HARDI NG- LAWSON Assoémraé
~ DISTRIBUTION

2 copies o - Lear Siégier’Propefties,“Iné,f B
C PR . 700 Bishop Street, Suite 1112 -
- Honolulu, Hawaii 96813 . -~

Attention: Mr. Gordon Hill

1 copy . Lear Siegler Pkoperties, In¢. - -
‘ o o ~ 98-440 Hookanike Street = -
Pearl City, Oahu, Hawaii . 96872

Attention: Mr. George Thorp =

2 copies o Community Planning;,Ihc.-
S : 700 Bishop Street, Suite 608
‘Honolulu, Hawaii 96813

Attention:-_Mr, George K. Houghtailing
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