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' HARDING = LAWSONiASSOCIA‘rEs"' a2
- INTRODUCTION

‘This'report presents the results of’the'foundation*investfaf'

gatlon we performed for ‘the p]anned western A1r11nes All- Purposej

'Fac111ty at Hono]u]u Internat1ona1 A1rport - The 51te 1s Tocated
' between Ao]e]e Street and Aowena Way, just east of the Hawa11an

"Independent Ref1nery Term1na1 S1te (Tax Map Key. 1- 1 03 Por. 1)

The p]anned fac111ty 1nc1udes a hlgh, one- story warehouse

and attached 3- story off1ce structure cover1ng approx1mate]y

-Tj123 000 square feet and a veh1cTe malntenance operatlons structure:
:cover1ng approx1mate]y 11, 000 square feet. | The warehouse bu11d1ngfh

‘";w11] have a veh1c1e ramp for access to roof park1ng. A load1ng_

Thdock w111 be constructed aTong the north s1de.. The veh1c1e o

: ma1ntenance bu1]d1ng w111 enc]ose a h1gh capac1ty hydrau11c ho1st»n._

'thoth bu11d1ngs w11] have s]ab -on- grade f]oors. The remaxnder of viu ;

the site outs1de of bu11d1ng areas w11] be paved for park1ng

Site grad1ng 1nc1udes f1115 up to 3 feet hlgh and cuts up to 4

_ feet deep.

We understand that des1gn co]umn Toads 1n the warehouse

' structure w111 be on the order of 310 k1ps for dead ]oad and 100

’fk1ps for 11ve load wall ]oads in the 3- story offlce port1on w111,=7:

be on. the order of 7. 5 k1ps per 11near foot dead Toad and 2 k1ps
per ]1near foot 11ve Toad StructuraT loads for the ma1ntenance L
bu11d1ng have not been determ1ned He ant1c1pate,that these.wlll

be re]at1ve1y 11ght, .vv_ffl
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- The scope of our work was out11ned in our proposa] to western‘

.'A1r11nes, Incorporated dated 0ctober 22 1974 and our Agreement
for Serv1ces w1th the Ra]ph M Parson s Company (No. 5436 Sc=1)
;dated January 27 1975 1t 1nc1uded f1e]d explorat1on, laboratoryu_

‘ test1ng and eng1neer1ng ana]yses as a bas1s for deve]op1ng

1. Recommendatlons for suitable foundat1on types for the ,
 structures and 5011 eng1neer1ng cr1ter1a for foundat1on
~design: S o . A

2}' Est1mates of foundat1on sett]ement behavxor

3;  Soil eng1neer1ng cr1ter1a for des1gn of the hydrau11c ff
: _11ft foundation in the vehicle ma1ntenance bu11d1ng

'Fs'L;“;4,h’Recommendat1ons for s1te preparat1on and grad1ng

5;3:Recommendat1ons for subgrade preparat1on beneath s]ab-;vﬁa
r-on grade floors . -

6. Asphalt concrete pavement sect1ons for park1ng and apron o
S areas., o _ . : .

"0ur‘WOrk,washcoordfnatedtwith‘Mr. Les Ca]vert Proaect Archltect '

for theyRainh’M"Parsons Company' Dur1ng the course of. our work
. we d1scussed our pre11m1nary conc]us1ons and recommendations w1th
‘.Mr. Bernard wong and Mr. Mart1n Rutter, also of the Ralph M Parsons

”Company

5 FIELD},"'EXPLORATION »AND::}LABORATORY.ATVE_‘STING»:

We exp]ored subsurface cond1t1ons w1th nine test bor1ngs P

'Q1ocated as shown on the S1te Plan, P1ate 1 The bor1ngs were -
g dr]]]ed to depths rang1ng from 9 to 40 feet w1th truck mounted
: cont1nuous f11ght auger dr1111ng equ1pment.v Our fleld eng1neer

R 1ogged the test bor1ngs and obta1ned core samples of the mater1a1s7”
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_'pencountered:. The bor1ng Togs are presented on PTates 6 through f.
14 The so1Ts are cTass1f1ed accord1ng to the Un1f1ed So11 |
CTass1f1cat1on System wh1ch is exp]a1ned on Plate 15, The rock is

| descr1bed 1n terns of 1ts phys1ca] character1st1cs.fn“ ‘ |

We reexan1ned the sampTes in our laboratory and selected

: representat1ve sampTes for test1ng The Taboratory program 1nc1uded 5
moisture content/dry dens1ty determ1nat1ons and strength, consolt-“7

'dat1on, compact1on and Ca11forn1a Bear1ng Ratlo (CBR) tests. :Thérf'

':,ttfresults of . the no1sture content/dry dens1ty determ1nat1ons and

ﬂ'ﬂffstrength tests are presented on the bor1ng Togs in the manner

. 7wfcdescr1bed in the Key to Test Data, PTate 15. The resuTts of the o

'j;consol1dat10n test are presented on PTate 16 The resuTts of
5pthe compact1on and CBR tests are presented on PTates 17 and 18

"-respect1ve1y

SITE AND SOIL coNDiTlost}ff"

The s1te is near]y Teve1.7 The surface supports Toca] grass jf¥~ S

'V*j:rvand weed growth : Current]y, the swte 1s be1ng used as a park]ng

1ot and storage area for equ1pment and mater1aTs used 1n the alr-_i?'fj"

‘ port‘expans1on,' Construct1on debr1s is scattered aTong the east

‘ ”;s1de._

The s1te 1s under]a1n by f111, s11t,‘cora1 grave], tuff and *: L
,Hlayered cora] and aTTuv1aT so1Ts.f Subsurface prof1]es,‘1nd1cat1ng

| our 1nterpretat1on of subsurface cond1t1ons at four Tocat1ons on |
the s1te, are presented on. PTates 2 through 5 A more compTete'ﬁip:

| descr1pt1on of each strata foTTows."vﬁ
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A{° F111 |
The fill is genera]]y between one and 2 1/2 feet th1ck and

consists of sand and gravel soils. The f11]_]ayer varies in
strength and compress1b111ty. _ o v .

We obtained a topograph1c nap dated February 15 1956 from |
the Department of Transportation, Airports. D1v1s1on,-which L '
indicates that a drainage channel formerly crossed the site in

" . an east-west direction. A tributary of the main channel extended

into the northeast part of the site. The approximate limits of

this channel are indicated on the Site Plan. The channel has

been filled with sand, gravel and silt which is relatively weak

. and compressible. The bottom probably var1es from 5 to 10 feet
jbelow the existing ground surface.¢_ ,

B.  Silt Layer-,]fn

" The general site Fill is under1a1n by a moderately compressible

if\fﬁlayer of clayey silt. The silt layer.is up to three feet thick -
" in the warehouse area and up to 6 feet thick .in test boring 9, .

“_ . ‘ ’ “ _ prea

- .

. drilled in the planned parking area near the southeast corner of
.~ the site. The silt layer has a high potent1a1 for expans1on f_v’;
- (it will shrink or swell W1th changes in mo1sture content)

R C,‘ Cora] Grave]

: ‘A-Tayer of ned1um dense to dense cora] grave] under11es the: -
s11t ‘layer. The gravel layer ranges from 4 to 10 feet th1ck and s
is strong and relatively 1ncompress1b1e. _ _ o

'_D. Deeper Strata /

The gravel is under1a1n by tuff to depths of 8 to 22 feet}»d_,5~ o

" below the ground surface. The tuff has low hardness and is

_friable and deeply weathered. The tuff is underlain by layers

. of stiff alluvial silt and dense coral sand and gravel to the
‘depths explored (40 feet). These materials are strong and

relatively incompressible. A layer of loose sand,'approx1mate1yt -

-3 feet thick, was encountered at a depth of 25 feet in Boring 1.
This ]ayer was . not encountered 1n any of the other bor1ngs.~ .

'-'E. Ground Water

: Ground water leve]s stab111zed at Elevat1on ¥2 (Mean Sea s

~ Level Datum), 10 to 11 feet below the ex1st1ngiground_surface,
”DISCUSSION;AND'concLUsions.:

The ex1st1ng f111 and s11t so1ls w111 compress under the.

: we1ght of the heav11y loaded warehouse and ramp foot1ngs. Therefore, |
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dthese fdbtings shou1d hottom:on'theaunder1yingvrelativety
'1ncompress1b1e grave], or the ex1st1ng compreSSIble sox]s shou]d

be excavated and rep]aced with compacted select f111 The 1nf1uence
of the re]at1ve]y 11ght loads -imposed by foot1ngs in the equ1pment

ma1ntenance structure w111 not extend to a s1gn1f1cant depth

T M N N

below the’ bottom of the foot1ngs. A layer-of compacted select
n-f111 wh1ch extends to at least two feet be]ow the foot1ng bottoms"
"‘w111 prov1de unwform support for spread foot1ngs in th1s area.
v.'Settlement of the bu11d1ngs shou]d be neg]1glb1e.}f'

'_ | We Judge that the ex1st1ng s1te f111, except backf111 mater1a1
'31n the o]d stream channe] and organ1ca]]y contam1nated surface so11s, .t
'?w111 be su1tab1e for use as select f111 Mater1a1 not su1tab]e
:1cfor use as se]ect f1]1 can be used as. f1]1 outs1de of bu11d1ng areas.
Excavat1on for the hydrau11c 11ft p1t 1n the equ1pment mawn-

& tenance bu1]d1ng shou]d not encounter ground water or’ s1gn1f1cant
gseepage un]ess it extends be]ow about E]evat1on +2. 5 If the
-.dr111ed ho]e for the ram extends 1nto sands and gravels be]ow the

'water 1eve1,‘1t W1]1 probab]y requ1re cas1ng. -
RECOMMENDATIONSf_'}'

'S1te Preparat1on

" Areas to be graded shou]d be strlpped of grass, weeds and
debr1s. The ex15t1ng f111 and the under1y1ng 511t layer should
- be excavated from the old dra1nage channelrand fromcspread footing

]ocations.in'the‘warehouse. 0verexcavation should extend at least’
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to the fol]ow1ng requ1rements.
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 five feet beyond the"periméter-of footings' ‘The existing fi11='

'should be excavated as necessary to prov1de at Ieast two feet of

:'compacted se]ect f1]1 be]ow the bottom of foot1ngs in the equ1p-

o ment ma1ntenance bu11d1ng

' The surface exposed by str1pp1ng or. overexcavat1on shou]d be t.x

'scar1f1ed to a depth of 6 1nches, mo1sture cond1t10ned and

{>compacted to 95 percent re]at1ve compact1on.

| ,jCompacted F111

It is 11ke1y that the ex1st1ng f111 mater1a1 w111 be su1tab1e143f'

"?for reuse as se]ect f11], w1th the poss1ble except1on of f111:
‘i'materlal 1n the old dra1nage channe] and surface so1]s whlch
5;,conta1n organ1c debr1s. Except for so1ls conta1n1ng organ1c debr1s,}'
;1/mater1a1 wh1ch does not meet the requ1rements for se]ect £i11 can h
&dbe used as compacted f11] outs1de of bu11d1ng areas and be]ow the

':flayer of se]ect f111 1n paved areas. .Se]ectﬁf111-shou]d.conform:t

" Percent Finer

"7l:SieVe Sizeu“h*f';memu. by Weight

f7{;4 inches “,npf_v‘”; ©o100

-hkiNoip4'd;" ;vzfe‘ihfh{f:40t4,,80},'ﬂh
No. 200 1“~" ff-fiftf qfezh4of;5i |
";Plast1c1ty Index ':;_Q;;*;ngispaf'1éss‘

~Liquid Limit . . .. o . . . . 35 or less
"VCa11forn1a Bear1ng Rat1o ._;:.-60 minimum

*-.Relat1ve compact1on refers to the dry dens1ty of the compacted
“material expressed as a percentage of the maximum dry density
. of the same material as determlned by the ASTM 01557 70(C)
- test procedure.’
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F1]] material shou]d be p]aced 1n 11fts 8 1nches or Iess in

loose th1ckness, no1sture cond1t1oned to near opt1mun mo1sture**,

' content and compacted to 95 percent re]at1ve compact1on

foundation SUpport - | | | :

| Spread foot1ngs shou]d be des1gned in accordance thh the
"f011ow1ng 11m1t1ng cr1ter1a | | _d
c | Ma1ntenance Bu11d1ng- ’-Foot1ngs ‘Bottomed
~Footings Undertain®  On Compacted Select

- By 2 Feet of : Fi11 Over Gravel, :
'fCompacted Se]ect F111 “"on Dense Natural Gravel

| A]]owab]e Bear1ng Pressure | | o N S
Dead p]us long term 11ve loads | 2500fp$f:‘;:f;e'r:'4500'psf:o d

. Tota1 of a11 loads, 1nc1ud1ng : e
: w1nd or se1sm1c ,A-._, -~ 3000 psf . - 6000 psf
| Res1stance to Latera] Loads, L _“‘; L " o '
.j_Frlctlon Factor Ll 0.4% "i._fi'f'.f 0.4% |
'oo'Passive Earth'PreSSUre‘fE_' voj‘ 300 pcf** R '3001pcf** &
©. * Resistance to lateral loads along the base of fbotingSIShOUId o
- be computed by mu1t1p1y1ng the fr1ct1on factor by the downward
'~.dead load. - : o .
**  Pounds per cub1c foot equ1va]ent f1u1d pressure Pa551ve'earth
-~ pressure in the upper one foot of soil should be neglected
: ‘unless the foot1ng is conflned by pavements or slabs.”a“
Foot1ngs for walls shou]d be at least 12 1nches w1de and 1so]ated
foot1ngs shou]d be at 1east 18 1nches in m1n1nun d1mens1on, regard]ess
:of‘load.‘ Foot1ngs'shou1d bottom at least 12 1nches_below.the_lowest

adjacent soil surface.

ek 0pt1mum m01sture is that mo1sture content wh1ch corresponds to o
the maximum dry density as determlned by the ASTM 01557 70(C)
compaction test method : \ _ R
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'The bottom of foottng exCavations'in grave1 shou]d

‘be compacted to at least 95 percent re]at1ve compact1on w1th a ,"
.v1bratory conpactor. The compacted.layer,should be,at.least,51x

' 1nches th1ck

| Reta1n1ng Walls -

Reta1n1ng wa115 shou]d be des1gned to support an equ1va1ent S
;f1u1d backf111 pressure of 35 pounds per cub1c foot. Th1s va]ue o

| " is for earth pressure on]y. Foundat1on, surcharge and trafflc Q."

]oads shou]d be added where they are ant1c1pated

| So11 backf11] beh1nd reta1n1ng wa]]s should cons1st of se]ect'p

-b-f111 p]aced 1n thln 11fts and compacted to 95 percent re]at1ve
'-compact1on. Weepholes shou]d be prov1ded at per1od1c 1nterva]s
. ; along the wa]l to re]1eve the bu1]dup of hydrostatlc pressure from
Z.the 1nf11trat1on of surface water. About one cub1c foot of free-~
;edra1n1ng crushed rock shou]d be p]aced at the 1ntake end of weep-if

: ho]es Reta1n1ng wa]] foot1ngs shou]d be des1gned 1n accordance_

W1th the above recommendat1ons for spread footlngs.'f];’?.ﬂr

-”uydrau1ic Lift‘Foundation-.

The foundation for the hydrau11c 11ft p1t shou]d bottom 1n’uﬁ""
the dense grave] 1ayer or under1y1ng tuff. The foundatlon should
be des1gned accord1ng to ‘the recommendat1ons presented above for

spread foot1ngs on: grave]._‘P1t wa]]s shou]d be des1gned as

vreta1n1ng wa]]s Hydrostat1c up11ft on the foundat1on and hydro-

static pressure on the wa]ls shou]d be 1nc1uded 1f the p1t extends,-ﬁ'

below E]evat1on +2 5
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Slab-on- Grade F]oors,
‘At least 12 inches of se]ect f1]1 compacted to 95 percent ‘
relative compact1on should be prov1ded below the so11 subgrade beneath

slab-on- grade floors. The f111 surface shou]d be proof rolled.

Slab- on grade f]oors shou]d be underla1n by at ]east four 1nches
-of c]ean, free dra1n1ng crushed rock to prov1de unlform support

o for the slab and to serve as 'a break to the rise of cap111ary .

mo1sture. Where dampness in the f1oor slab wou]d be undes1rab1e,

'_a su1tab1e mo1sture vapor barr1er shou]d be 1nsta11ed ‘

- Pavements . -

.Based on- the 1aboratory CBR test resu]ts, we recommend a

ipavement section of two 1nches of. asphalt concrete over six 1nches
of aggregate base for park1ng areas subJect to automob11e and
‘]1ght truck traff1c on]y. The pavement sect1on shou]d be-underlain '_b
s by at Ieast s1x 1nches of select f111 compacted to 95 percent

re]at1ve conpact1on.

We converted the CBR va]ue obta1ned from our ]aboratory tests

.to an equ1va1ent "R“ (Res1stance) va]ue and deve]oped recommendatlons
ﬂfor pavement des1gn in areas subJect to heavy tug trafflc genera]]y p_

“in accordance with Test Method No. Ca]1forn1a 301 F. Based on_

these procedures, we recommend a pavement sect1on con515t1ng of

, three 1nches of aspha]t concrete over n1ne 1nches of aggregate base.f

The pavement sect1on shou]d be under1a1n by at 1east 12 1nches of

ls]e]ect f111 compacted to at 1east 95 percent re]atlve compact1on. fb;,»
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f.CONSTRUCTION INSPECTION -

we should review the foundat1on and grading p]ans pr1or to

‘Constructnon.' He w11] 1nspect and if appropr1ate, test 1mported

'"dmater1a1 to be used as’ se]ect f11] We p]an to observe s1tev"

preparat1on, grad1ng, p]acement and compact1on of f1lls and back~f

'f11ls and foundation excavat1ons._ we w111 perform approprlate
"f1e]d test1ng to eva]uate f111 compact1on.1 vaunusual or un- :
:ant1c1pated cond1t1ons are encountered durlng construct1on, we
.:w111 be able to mod1fy our recommendat1ons or: develop appropr1ate:"

'Q'add1t1ona1 recommendat1ons.

10
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= 28 £8 8& 8E &3 Elevation_12.91% °°*e1/27/75
Luboral'ory Tesfs o 0 .
. 7 ° e LIGHT BROWN SILTY GRAVELLY -
e el sAaND (sPy i
o o dense; moist -
18 . BROWN CLAYEY SILT (MH)
) : ' stiff, moist
i 5] LIGHT BROWN SANDY GRAVEL Py
20/1 o - dense, moist
| | g0l Y] DARK GRAY-BROWN TUFF .
52  42.2 80 - ¥5)5512_ ‘&rushed, low. hardness,'
o _ Ay frlable,.deeply weafhered
R RN WATER LEVEL 1/28/75 ‘
T4
- A;“ ; - . ;
L c ]'.'5~ DARK BROWN CLAYEY SILT (MH) B
o o o s+|ff safurafed
|t 3600€1500) 24 " 37.2 87 = |
- J_;— , i , o
T 271 opaRK BROWN SILTY SAND (SM) ”
8 27.1 80 } &y med ium dense . -
» .A ‘ 25" 11 : o - , :
1 ,gg. : becomes Ioose @ 25 0’
. @ ./
£9°]  BROWN SANDY GRAVEL (GP)
e : o medium. dense
C 14 )
*% Field Blow Count converted to = * DATUM: Mean S&a Lével
Sfandard”Penefrafion Blow Count R S - o
351
- 404 % R ) :
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_°_§‘o: > 659 62 TE El v que
L] U 00 Ux LVEown evation' 13,1 1/29/75
Laborafory Tests L I v 0 o ‘
, . LIGHT BROWN SILTY SAND (SM)_
medium dense, moist : E-‘
DARK GRAY SANDY GRAVEL (GP)
o , . : -medium dense, moist
| I L BROWN CLAYEY SILT (MH)
Tx ZOOO(IOOO)_34‘ ,17'8 IO4 5[ stiff, moist
' ' "LIGHT BROWN SANDY GRAVEL
(GM) -
dense, moist
g E | o S DARk‘GRAYvBROWN'TUFFJTE@E
34/4"- - : 10+ crushed, 'low hardness,
C ' friable, deeply weathered
}V, WATER LEVEL ]/29/75
23/1" ‘ - . ‘
N
DARK BROWN CLAYEY SILT (MH) 
A sflff safurafed )
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30+
35_
40 - ,
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Equipment _8"_F1ignt Auger

Density (pcf)

qu

Moisture.

" Content (%)

vNowwﬁbot
- Core 4
_Recdvery (%X
Depth (ft)
Samph "

| Elevation 13.0'  Dote 1/25/75
Laboratory Tests ' v : :

" Cored
: é,hnewmd

medium dense, moist
BLACK SILTY SAND (SM)
~ loose, wet '
LIGHT BROWN SILTY GRAVEL
(GM)
l_medium{dense,'moisf

L ToHT SRoWN SAND e l |

ye
;:

Tx 2114(1000) 19 = 26.5. 96 -

- og/8M o . 104 ) o ) o
. 21/8 T - N B VY. T GRAY-BROWN TUFF ..
o o ’ ysz_ crushed,: low. hardness, .
. N fflable, deeply. weathered
¢l —WATER LtVEL 1/28/75 : :

54T };_-DARK BROWN GCLAYEY SILT (MH)
34 SRR | ~ stiff, saturated . .

odo/tr L ' | |
[ o _ 'LIGHT BROWN . SANDY GRAVEL
(GP) . :

dense

27

35 30y

o becomes medlum dense'
i at 35 (o

40 ) e
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Laboratory Tests - L 0
14

LOG OF BORING 4

Equipment_4" Flight Auger

Elevafion 12.0' D°*°1/-3__1,'/75>

Tx 3463(1000) 35 17.8 111

& SAND . (SM) S
- medium dense,’mousf

LIGHT BROWN SILTY GRAVELLY

jre

BROWN CLAYEY SILT (MH)

. stiff, moist. o

LIGHT BROWN SILTY. GRAVEL '
dense, moist- . :

DARK GRAY TUFF"

3?" ']o_% crushed, low hardness, -
' . friable, deeply weathered
A IM_WATER LEVEL 1/29/75
N« R
L A X o . . ,
154 H1T1 S
' DARK BROWN CLAYEY SILT (MH)
stiff, saturated '
27 49.5 78 20L§
R R b
; ' ':- - S N °f, LIGHT BROWN SANDY GRAVEL.
o T '%ﬂ . (GP)
4. . - 2519 ¢ medlum dense
_ ‘4.
S N el é becbmes dense;@ 29;6'- 1
21/ : ‘ = ° A A ST
44 19.1 105 ..M -
o : ' ’
f.
‘24 . ) o 40- .-,9
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bl = » £ - - 2 Q£ . . ]
2 28 &8 8& S8:E &8 Elevation 12.0' - Date 1/29/75
Laboratory Tests : : 0 e ,
' BROWN SANDY SILT (ML) -
_ - . medium stiff, moist, with
: A 7 . occasional gravel ’
Tx 1575(1000) 5 21.1 88 N . S
o 5 i
9 21.t 92 i
1 IR
29 12,1 DARK GRAY-BROWN TUFF
- 104 - .Y crushed, low hardness,
: «\32/2"- : 4 frlable, deeply weathered
o ‘ . & WATER LEVEL 1/29/75 3
e
7'4'
15 A '/l o
DARK BROWN SANDY SILT (ML)
R a - stiff, saturated
29 ) '
20 1
. 251
. 30d
351
40-
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5 £ & _ LOG OF BORING 6
e) 0 . =~ > _ =
X 5. 2 o o - o
g 2 2 oo o2 £f0 Equtpmenf 4" Flight Auger
o ‘A S b c “ O . 0 OF . ]
a 28 &8 S& SE Q&3 Elevation 1.5 Date_1/28/75 |
: Laborafory Tests: : 0 i : ‘
~[[97e] LIGHT BROWN SANDY GRAVEL . =
Tx 2200(1000) 33/7?'_ 8.4 95 ° g X (GP) ' e
: S ' ~ dense, mousf : o
LIGHT BROWN SILTY SANDY
o GRAVEL .(GM) . ‘
8/1" 51 . dense, m0|s+-_
y DARK GRAY-BROWN TUFF™
' 10 oL ' crushed, low hardness, .
19/3" B . friable, deeply weathered
Y - WATER LEVEL 1/28/75 =
A
v
, s 1 r - DARK BROWN CLAYEY SILT (MH) .
23 37.4 87 stiff, saturated
| """118/3"  20- ' contains some gravel @ -‘20.’0"'
30-
35 -
. 40-»
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L 9. ; > _ & - :
. c . Q [ o] D . : . . :
\g t-z g ;,-:, ® é '!é g -%_"g_ E_qqlpmenf 14'-' Flight Auger
' ' é’_ §6 5‘3 8§82 §x 88  Elevation 12.0' Date 1/28/75
Laboratory Tests : : : : 0
o I LIGHT BROWN GRAVELLY SAND . __
: ol |o (SM) EE
' ol i "~ medium dense, moxsT o
18 23.3 86 BROWN CLAYEY SILT (MH)
A B stiff, moist
- » : 5 ‘0' ‘LIGHT BROWN GRAVEL (GP)
. o : .. .| ~ medium dense, moist
s
10 17.%1 103 , L!“‘
o ' : 104 o
20/2M N WATER LEVEL 1/28/75
| >.g| - DARK GRAY-BROWN TUEF.
o 4 . crushed, low hardness, -
'|5q friable, deepl'y w‘e'a'l'hered
‘ ‘DARK BROWN CLAYEY SILT (MH)
' sflff safurafed :
30 =
7 R ot I | |
« | LIGHT BROWN SANDY GRAVEL
| $ 4] P . o
L ” - - dense, with some shells.
21/7" Jol S T
| 2510 ¢
1.
‘0’ P
' . o . becomes med:um dense
16 304 ] e 2s. o
_ .
.
f.
‘ 16  ",35__ -
40 .
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Job No.3336 ».99,5,.-.05
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s & g < = LOG OF BORING 8
L 2. ~ S ‘
N 3§ P ® L8 o E "
s £9 - = 2 £3a quipment 4" F|ight Auger
2 2 ¢ g3 ¢ 8 aE
2 28 5§58 8& 8 &3 CElevation 12.9' Date 1/31/75
Laboratory Tests S - R P S
, - ST DARK GRAY SILTY SAND (SM)
, Ll e medium dense, moist
12 [ ] L ’ . R .
6. 37.8 74 5 B | CE
o S LIGHT BROWN SILTY GRAVEL
(GH) :
Co " medium dense, moist ‘
23/6" 75 ?SE? GRAY - BROWN CLAYEY SlLT Y
' 10 medium stiff, m0|s+ W|+h
- coral gravel
DARK GRAY- BROWN TUFF"
crushed, low hardness, '
friable, deeply weafhered_‘
15 - No Free Wafer Encounfered
- 20-
25..
- 301
354
40
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| Laboratory Tests.

Content (%)
Density (pcf)
Re‘cqver.y )
Depth (ft)
Sample

Core

_ Bloﬁs/ foot
qu/

v Moisture

LoG OF'BORING 9

Equnpmenf 4" Fi ight Auger

Elevcmon 11.3" ~ Date 1/31/75

Cored
- o‘l'n'tervazl' -

A Y
i Y
0

Shrink- 6 46,7 76 &
Swell Test - : SRR - I
Consolidation . o :
TesT

T T * 1,
]

LIGHT BROWN SILTY GRAVELLY
- SAND (SM)
"medium dense, monsT
BROWN CLAYEY SILT (MH) -
" medium stiff, wet .

DARK GRAY-BROWN TUFF~
~crushed, low hardpess, o

\/_ 'fr‘lable',' deeply weafhered

WATER LEVEL 1/31/75 ’

23/ . R

2]
257

30+

40
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" LOG OF BORING 9

Consultmg Engineers and Geologists

Job No.3936,005.06 | ApprfﬁgCDae 2/20/75

'

. R oot T - S s AL R R A el bl R A B O R I AR A et A e S L R ot A e N R L T T

Hono |

"ALL-PURPOSE FAClLITY
u!u Inferna‘honal AH"QOI"‘I‘

"WESTERN AIRLINES -




-

MAJOR DIVISIONS TYPICAL NAMES
» — ow E’ wm.éuuo GRAVILS, GRAVEL - SAND MIXTURES
: ‘WITH LITTLE OR -
3 v GRAVELS NO PINES op 1 POCALY GRADID GRAVELS, GRAVEL ~ SAND
- MixTURES
16 w :
o B | Home mannas oN SIL.Y. GRAVELS, POCRLY GRADED GRAVEL - SAND -
‘ IS LARGER THAN GRAVELS WITH ' SILT MIXTURES
o NO, & siave siz8 OVER 12% FINES
] . 6c CLAYZY GRAVELS, POORLY GRADZD GRAVEL = SAND -
g 3 CLAY MIXTURES
3 | oo e
: § EAN SANGE sw WELL GRADED SANDS, GRAVELLY SANDS
WITH LITTLE O - e - g
SANDS : X
-4 g ' NO PiNES 8P POORLY GRADED SANDS, GRAVELLY SANDS
COARSE FRACTION SN SILTY SANDS, POOALY GRADED SAND - $ILT-
1S SMALLRR THAN SANDS WiTH . MIXTURES
NO. 4 SiIRvE 5128 OVER 1% FINES
: CLAYEY SANDS, POORLY GRADED SAND = CLAY
MIXTURES
3 INORGANIC SILTS AND VERY FINE SANOS, SOCK
] v ML FLOUR, SILTY OR CLAYEY FINE SANDS, OR
e . : ) CLAYEY SILTS WITH SLIGHT PLASTICITY o
Sk SILTS AND CLAYS - 7/ INCRGANIC CLAYS OF LOW TO MIDIUM PASTICITY,
b1 cL GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS,
é LIGUID LIMIT LESS THAN 50 LEAN CLAYS
T
a oL | 1]: CRGANIC CLAYS AND ORGANIC SILTY CLAYS OF
> i1l Low pastiary
a uH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS
8 K . FINE SANDY OR SILTY SO, ELASTIC SILTS
3 SILTS AND CLAYS 7
w ‘ _ cH INGRGANIC CLAYS OF HGH PASTIGTY,
2 g LIGUID LIMIT GREATER THAN 30 At FAT CLAYS .
g OH /,'/, GRGANIC CLAYS OF MEDIUM TO HIGH nAs’ncm.
g /4 OrGANIC SILTS
HIGH LY ORGANIC S$OILS ' Pt PEAT AND OTHER HIGHLY O’!Gﬁllt SOiLs

UNIFIED SOIL C IFICATION SYST

" Bulk Somple

Notes:

- Shear Strangth, psf -
I l——Cenﬂn]n. Pressvre, pof

Coniol == C,om.olldg'lon *Tx 320 (2600) Unconsolidoted Undralned T,rl;glal -

L - Liquid Limit (1h %) TxCU 320 (2600) Consolidated Undroined Triaxial

L == Plastic Limlt {in %) bs 2750 (2000) “ Con:olldoud Drolned Direct Shocr .

. G, - Speclfic Gravity FVS 470 . Fiold Vane Shoet

SA w  Sleve Analysis 1< 2000 Unconfined Compression
*Undisturbed® Sample- Vs 700 Laboratery Vane Sheor

(1) All strength tests on 2.8" or 2.4" dlameter uompln :
“unless otherwise. lndlcoud }

{(2) * Indicates 1.4" diometei sample,

ATA

| —
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E | - - PRESSURE {psf x1000) e !
- 01 02 030405 | 2 3 45 10 20 30 40 50 |
! ' 1.500&_ T I _L S ‘ ' ' ,
I 1.46 N - :V = = *
, 1.420 \\
1 N N
1.38 \\ ' \_\‘
\‘\ \
1.34 N \
. \‘ \\
| N | | \
p 1.30C S N
. TN N
R N \
1E 201717 N
) < i
14
. a ,
l | 1.8 < :
| 1oed—H 1 ,
| T ~ hNs
! 1.100 _\;
| - | 1L | | ' NN
1,060 - |
1 t.ozobdl L il ' N NEERE - -
l .0l . 02 030405 | 2 3 45 10 2 30 4050
l TYPE OF SPECIMEN Un_d‘i_;s;;jr;t;rbed' 3 | BEFOYREVTE.ST - _ | AFTER TEST
| DIAMETER (in) 2,43 HEIGHT(in) 0,80 MOISTURE CONTENT wl 46.7  %|w| 45.0 %
l' OVERBURDEN PRESS, Py 400 psf | VOID RATIO eo| 1.540 ef | 1.408
PRECONSOL.PRESS,Pc 4000 pst | SATURATION  [So| o4 %|St] 100 %
l COMPRESSION INDEX, C¢ 0.372 | DRY DENSITY C1¥e| 76 - pef | Y4l go pef
Lt ' - | PL o Pl : | ®s Assumed 3.10
I _CLASSIFICATION | |7 BROWN CLAYEY SILT (MH) . | SOURCE Boring 9 @ 3.8" |
HARDING-LAWSON ASSOCI g i :
- . WSOoN CIATES | cONSOLIDATION TEST REPORT
I " . Consulting Engineers and Geologists g WESTERN AIRLINES
- i - ‘ALL-PURPOSE FACILITY
l Qoo No 3936,003.06 _Appr:: ke Date,_2/26/7_5 Honolulu International Airport
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Consulting Engmeers and Geologzsts

‘ WESTERN AIRLINES

‘ JobNo 3936 005. 06

Appr T ‘/5 CDate_LZ.ﬁLLE_

‘ALL-PURPQSE FACILITY

150 T T T -
TEST METHOD
ASTM D1557-70(C)
140
_Reference'Lin,el - 100% Saturation
for 2,70 Specific Gravity
130
T
» . .
Q 120
TN
:§ )
=
(V2]
Z
o 110
> .
-4
[a
100
90
80 + .
0 10 20 3 40
- MOISTURE CONTENT (%) _ -
Symbol | Sample Source Clasification | Wetsnme 66) | Densiy o]
® |Bulk A; Boring 4 LIGHT BROWN SILTY GRAVELLY C11.0 120
0.0 - 2.0 E SAND (SM)~ : : : K
HARDING -LAWSON ASSOCIATES COMPACTION TEST DATA | PLATE

17

Honolulu ln‘l’ernaw‘xonal Atrpor“l‘
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 STANDARD PENETRATION (inches) . =
o .o 02 03 . 04 05

2000

1500

1000

) EUNIT LOAD (psi)

© 500

o oa . oz 4.3
77 CORRECTED PENETRATION (inches)

ol
L4 . '4
H

I CBR Test Method: M ’_?-A‘IA:S‘T‘M D18834=67
~ Compaction- Test Method: ASTM D1557=70(C) v
Sample Source: .- ‘ Bulk A; Boring 441'-\){01‘ - 2.0"

Ly

ample Classnflcahon T 'DARK BROWN 'SILTY GRAVELLY SAND (SM)
) BN . Before Expansion. . After Expunsnon

Moisture Content (%) . . . | = . 1'0_1 o -_»12.'3 :

CBR Value at 0.1" <= — e
Corrected Penetration(%) - A AR B 3400

Percent Swell or "~

l Expansion Value (%) S IERET B 0

HARDING - LAWSON ASSOCIATES | | CAL'FORNTIFL_:\STB%AI\\%NG RATIO  |pPLATE]
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