FED. ROAD| c1ATE FED. AID FISCAL | SHEET| TOTAL
MAJOR DIVISIONS TYPICAL NAMES , ERNEST K. HIRATA & ASSOCIATES, INC. ERNEST K. HIRATA & ASSOCIATES, INC. - DIST. NO. PROJ. NO. YEAR NO. | SHEETS
’ Geotechnical Enginesting " Geotechnical Engineering "
CLEAN Well graded gravels, grovel-sand mixtures, little or HAWAII HAW. | NH-083-1(46) 2002 43 53
GRAVELS | cRAVELS no_fies. BORING LOG BORING LOG
{More than | riy : - DR 257 DR 257
509 of ( ‘re or no Poorly graded gravels or gravel-sond mixures, fitlle .
coarse ines.) or no fines. BORING NO. Et DRIVING WT. 140 Ib. DATE OF DRILLING _11/7/01 BORING NO. £1 (continued) DRIVING WT. 140 1b, DATE CF ORILLING _11/8/01
COARSE L;i?éé?ntfjs CRAVELS Sitty grovels. grovel~sond—sit mixtures SURFACE ELEV. 14+ DROP 30 in. WATER LEVEL 135 ft. SURFACE ELEV. 14+ DROP 30 in. WATER LEVEL 13.5 ft.
n 3 - - ’
GRANED | "tne Mo t i FeS o | o |3 BERE -
IL sieve size.) pprecigble e . £ R BLOWS DRY MOIST. E R BLOWS DRY MOIST.
{ore than amt. of fines.) Clayey gravels, gravel~sond-cloy mixtures. P | A |¥l PER |DENsSITY| CONT. DESCRIPTION P | A |M| PER |DENSITY| CONT. DESCRIPTION
moie?ioi ise CLEAN Well ded < Tl fi I.-rl El L root (PCF) (%) V g L oot (PCF) ()
LARGER thon SANDS s | ell groded sonds, gravelly sonds, liltie or no fines. 5 £ ——GHC E
No. 200 (More thon | (ip L : Sitty CLAY (MH) — Reddish brown, moist, medium
ivws ane) | 5ozl | ¢ “fnes) | o fsp | Foorly graded sands or gravely sands, fittie or no Stiff, with sand and coral fragments.
' fr:c?tq;se_’ [ J : Covered by 8" of asphaitic concrete cnd 6" of
ton is ! ) :
SMALLER than!  SANDS M 1| [ i SM | Sity sands, sand—silt mixtures. 24 30.1 coral base,
the No. 4 WITH FINES |
sieve size.) (Apprecigble ¥/ .
amt. of fines.} / SC | Clayey sands, send-cloy mixtures. . 8 68.2 Firm from 64 feet.
151 — 5 —65—|-
ML fnorgonic silts and very fine sonds, rock flour, sity er 12 33.8 '
clayey fine sands or cloyey sits with slight plasticity.
FINE SILTS AND CLAYS 7 cL Inorganic ¢clays of low to medium plosticily, gravelly
craNEp | (Liquid limit LESS than 50.)- clays, sandy clays, silly clays, lean cleys.
SO ARRE 0L ) Organic sills ond organic silty clays of low plosticity
g&g;refﬂmn i _ ) , 5 54.9 Cloyey SILT (MH) - Mottled reddish and grayish 36 4A8.8 Silte,v SAND {SM) ~ Brown, stiff, with sand.
2 O £ — ] 1 i Ny o T i
moteriol is wi | Inorganic silts, micaceous or diotomaceous fine sandy 0 brown, moist, firm to soft. 70 Completely weathered rock)
SMALLER than or silty soils, elastic sils.
No, 200 SETS AND CLAYS 7
sieve size.) | (Liquid fimit GREATER // CH | Inorganic clays of high plasticity, fot clays.
than 50.) -~ AVa
% // OH Crgonic clays of medium 1o high plosticily, organic =%
< 4 sifts. o % 10 53,7 3j 54.2 Grayish brown from 74 feet.
15— T
HIGHLY ORGANIC SOILS «  «| PT | Peat and other highly orgonic soils. - Mediurn stiff from 15 feet. S
(1575755 FRESH T0 MODERATELY WEATHERED BASALT
=== VOLCANIC TUFF / HIGHLY TO COMPLETELY WEATHERED BASALT
== >l 25 46.3 Clayey ond medium stiff to stiff from 19 to 30 61.6
%CORAL ‘ 20— 30 “feet, | g
A A |
SAMPLE DEFINITION
o 2 oo Standard Split Spaon Sampler Shelby Tube RQD Rock Quality Designation
D 3 0.0. Split Tube Sampler @ NX / 4" Caring g Waler Level ol g 23 49.1 g8 faye] 45.0
DR 257 Kamehameha Highway Drainage Improvements —~ Kahuku
Ernest K. Hirata BORING LOG LEGEND . |
& Associates, Inc. Plote Al v 01 483 i ‘ 5 61
S L —30—] — _ Plate B1 oo} | 1 1: End boring ol 90.5 feet. Plate B3
ERNEST K. HIRATA & ASSOCIATES, INC.
PLA ST' CH’\’/ CH ART o Geotechnical Engineering
Liquié Limit BORING LOG DR 257
ol 10 % 3 4 50 8 70 & 90 10 BORING NO.___ E1 (continued) __ DRIVING WT, 140_lb. DATE OF DRILLING __11/7/01
SURFACE ELEV. P4t DROP 30 in. WATER LEVEL 13.5 fi,
/ D | & |3
50 . 4 £ R " BLOWS DRY MOIST.
P A P PER DENSITY | CONT. DESCRIPTION
CH FTI E L | FOOT (PCF) (%)
40 3 E
B o v 0
2 AN 1
= ¥
oy 30 |- -
2
E e / MH & GH
a d .
20 / . 9 61.8 Medium stiff from 34 feet.
| 35— Brown cofor from 34 feet.
10 // |
- MU ML & oL
. 0
i i 20— 10 58.4 Silty sond with gravel ot 39 feet,
: GRADATION CHART ,
< lllll i
8
COMPONENT DEFINITIONS BY GRADATION ;
COMPONENT SIZE RANGE
. 1 .
Boulders Above 12 in. e pd 12 602
Cobbles 3 in. to 12 in.
- Gravel 3 in. to No. 4 (4.76 mm)
A Course gravel 3 in. to 3/4 in
g = Fine gmve! 3/4 in. to No. 4 (4.75 mm) STATE OF HAWAI
ES :g; R Sand No. 4 (4.76 mm) to Ne. 200 (0.074 mm) Y XY 54.8. DEPARTMENT OF TRANSPORTATION
S mAgE Coarse send No. 4 (4.76 mm) to No. 10 Ez.o mm) | HIGHWAYS DIVISION
®aBEa Medium sand No. 10 (2.0 mm) to No. 40 (0.42 mm) BORING LOGS
§§ 88 E§ Fine sand No. 40 (0.42 mm) to No. 200 {0.074 mm) | _BORING L0GS
R
P BT i
REEYRE Silt ond clay Smaller thon No. 200 {0.074 mm) _ _ KAMEHAMEHA HIGHWAY
M .
% | or |
£3 (e | | Vicinity of Kahuku Hospital and
g |
° 1% 2 . Replacement of KiI Bridge
DR 257 Kamehameha Highway Drainage Impraovements — Kahuku - , - -
- Federal Aid Project No. NH-083-1(46)
Emest K Hirata | INTF]ED SOIL CLASSIFICATION SYSTEM s s . o Date: April 2002
ssociates, Inc. O] : ote '
o ] Plote A2 . SHEET No. /| OF 3 SHEETS
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FED. ROAD| g7 ATE FED. AD FISCAL | SHEET | TOTAL

DIST. NO. PROJ. NO. YEAR NO. |SHEETS
ERNEST K. HIRATA & ASSOCIATES, INC, ERNEST K. HIRATA & ASSOCIATES, INC.
Gentechnical Engineering . : Geotechnical Engineering T HAWAII HAW. NH“083“](46) 2002 44 53
BORING LOG DR 257 | BORING LOG DR _257 |
BORING NO. £2 DRIVING WT. 140 Ib. DATE OF DRILLING _11/5 /01 _ BORING NQ.____E2 (continued) ORIVING WT, 140 Ib. DATE OF DRILLING _11/5/01
SURFACE ELEV. 74 DROP 30 _in. . WATER LEVEL 5.2 ft. SURFACE ELEW. 7+ DROP 3Q in. WATER LEVEL 3.2 fu
D | G 2 D G i
E R 1] BLOWs DRY MOIST. E R |y BLOWS DRY MOIST.
P A P PER DENSITY | CONT. DESCRIPTION P A P PER DENSITY | CONT. DESCRIPTION
T P} FOOT [ (PCF) (%) ' T Py | FooT | (PCF) (%)
R H e H | H J¢ |
i Silty SAND {SM} ~ Tan 1o light brown, moist, loose o0
‘1. to medium dense, with corol grovel.
- Covered by 5" of asphaltic concrete and 10" of
f " §- 14.7 corgl bose.
. Grinding from 1.5 to 2 feet.
Q | 8{ 35 331 Dense clayey grovel with sand ot 64 feet.
= 17 13.7 557
Medium dense from 6 feetl.
| o B4 4 20.9 | Siity SAND {SM) — Gray, loose. | o ‘E) 23 41.8
‘ End boring at 70.5 feel.
J
1 57.5 | Cloyey SILT (ML) — Gray to grayish brown, soft,
15~ with sond ond occasional coral fragments. — 75—
- N
7 38.2
20— —80—]
> 2 46.5 Medium stiff ond cloyey from 24 fest. '
— 25— : ST
Silty SAND {SM) — Light brown, dense, with caral
ragments.
30— | b 48 19.8 Plote B4 | oo Plote B6
ERNEST K. HWIRATA & ASSOCIATES, INC.
Geotechnieal Engineering
BORING LOG DR 257
BORING NO.___ E2 (continued) DRIVING WT. 140 1b. DATE OF DRILLING _11/5/01
SURFACE ELEV. 7+ DROP 30 _in. WATER LEVEL 5.2 ft.
0o | ¢ |3 |
E R y | BLOWS DRY MOIST.
P A p' PER [ DENSITY | CONT, DESCRIPTION
T Py FOOT (PCF) 1 (%)
H H ¢
30 =3
20/3" 10.2 Increosed caral frogment content at 34 feet.
S N} 10/No Penetration Begin 4” coring at 35 feet,
il 447% recovery from 35 to 40 feet.
e
: l | ! ' — 40 oe End 4" coring at 40 feet,
] | 25 47.2 | Silty CLAY (MH) — Brown, medium stiff to stiff.
: * £ L] * k]
[~}
54 50.1
— 45—
A STATE OF HAWAI
B3 e f DEPARTMENT OF TRANSPORTATION
gg :E;,.. o] i7 5.3 l‘i&;dzfz;r; stiff with sand and cordl frogments from HIGHWAYS DIVISION
WA @R ' :
Sia8Es BORING LOGS
53] [ hd T e e B e
5B Q <] Z 0
EEEEE KAMEHAMEHA HIGHWAY
0
—T; o DRAINAGE _IMPROVEMENTS
< 14 69.1 rown Sondy clay with coral fragments o et.
32 |: 5o Vicinity of Kahuku Hospltal and
£ | Replacement of KII Bridge
Z . °
Federal Aid Project No. NH-083-1(46)
| Date: April 2002
Sendier from 59 feet.
60 2 04 [ Tonderom =B e Plote BS SHEET No. 2 OF 3 SHEETS
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DDE-Highway Desian Section S - - - o A - 7

FED. ROAD| ocTATE FED. AID FISCAL | SHEET} TOTAL
- DIST. NO. PROJ. NO. YEAR NQ. |[SHEETS
HAWAII HAW. | NH-083-1(46) | 2002 | 45 53
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBERS
N INCHES
o 4 2 3/41/2 4 10 20 40 100 200
Liquid Limit _ 100 | ;.‘ .- s » » - ' ” : 0
6010 20 30 40 50 50 70 a0 a0 160 10 | | ' \ { U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBERS
o 90 \\ X i 10 IN INCHES
,/ BO i AN \ 20
50 / ; N \ - 4 2 3/41/2 4 10 20 40 100 200
cH = 70 \-\ : 50 8 100 RN i i T 0
. 40 // L AN \ f 90 t g 10
8 <@ 5. 60 ™ ; 40 m @\@\
R Y"/\’ J m \\ \ : ‘or | = \
Z 30 . & 50 S } 50 & 80 N 20
8 Z NLA < - AN ‘ =
8 e MH & CH - 3 ; 3 s 70 N 30 5
2 | 40 ! : 60 & ~ad | Y
o P “ 3 i z = N ] & -
j & 60 A 40
G 30 ; | 0 g e N RN o
10 / f [a e \\\ l \\ 1‘-_-‘/)-3
B N 20 f 80 g o0 B a 50 %
ML-QL7777 ] ML & oL : - T~ N g
10 — 80 = 40 RS X 60~
{ =30 | ~L_ o
0 ‘ 100 g ] \\@\ 0 &
100 10 S i 0.5 01 005 t N a.
| . GRAIN SIZE MILLIMETERS 20 | 50
& Sample # Locotion:  Boring E1 at ¢ feet. ' COBBLES ' GRAVEL R ~SAND SILT 10 5 | 90
m Somple #2 Location:  Boring €1 ot 24 feet. Coorse |  Fine Coarse|  Medium | Fine or CLAY : f i
D ]
¢  Sample #3 Location: Boring E1 ol 54 feetl. 100 10 3 1 0.5 0.1 0.05 100
" ) . GRAIN SIZE MILLIM
A Somple 4 Location: Boring E2 at 44 feet. e Sample # | Location:  Boring E1 at 39 feet. VETERS
ipti i j COBBLES CRAVEL SAND SILT
Description:  Brown silty sond with sand and gravel Coarse |  Fine Coorse| Medium | Fine or CLAY
B Sgmple §2 Location: Boring £1 at 74 feet.
Description:  Grayish brown sity sond {completely weathered rock)
@ Somple # Location: Boring £2 at 54 feet,
. Description:  Brown sandy clay with coral fragments at 54 feet
DR 257 7 Kamehameha Highway Drainage Improvements — Kahuku A DR 257 _ Kamehameha Highway Drainage Improvements - Kahuku B Somple #2 Location: Boring E2 at 64 feet,
. Hi . Description:  Brown clayey gravel with sond
Bmest X #ita | ATTERBERG LIMITS TEST RESULTS Emest K. Tiraa GRADATION CURVES
& Associates, Inc. Associates, Inc. Piate D1
Piote C ole
) DR 237 Kamehameha Highway Drainage Improvements - Kahuku
: Brnest . lirat GRADATION CURVES.
ssociates, Ine. Plate D3
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBERS
IN INCHES
4 2 3/4 1/2 4 10 20 40 100 200
100 N N I a i i | 0
80 { 10
- ! Y\\
: 20
L ‘ \‘\ ] o
T 70 S 30 &
S ; \\ T | -~ =
= b
.. 60 y _ N 40
= &
o 7]
¥ %0 \ * g
- ‘ \ 50 O
z ¥ LN =
i ' w30 g (A~
" . | - \ &
| \
x 20 | \\\ 80
gu LI T B \\L,_._u
10— - DR - — 90
1
0 —1 _ - 100
100 10 5 105 0.1 0.05
GRAIN SIZE MILLIMETERS
GRAVEL SAND SILT
| COBBLES Coarse |  Fine Coorse| Medium | Fine or CLAY
: . STATE OF HAWAI '
B4 13 - DEPARTMENT OF TRANSPORTATION
8k ak o somie 51 Tlocan o ey ol 9 feet HIGHWAYS DIVISION
e ion: orin el.
Ny F - — : BORING LOGS
@ % By § Description:  Gray silty sand e ————————————————————————
g44R S
2EE § 35 ® Sample #2 Location: Boring E2 ot 29 feet. KAMEHAMEHA H]GHWAY
3 lg Description:  Light brown silty sond with coral fragments DRAINAGE IMPROVEMENTS
Z
61 e Vicinity of Kahuku Hospital and
& : ‘
S |2 z DR 257 Kamehameha High Drai I t Kahuku Replacemenf of KIi Bl"l'dgg_
_ amehameha Highway Drainage Improvements - - -
Federal Aid Project No. NH-083-1(46)
Brnest K. Hirata GRADATION CURVES Date: April 2002
& Associates, Inc. Pigte D2
SHEET No. 3 OF 3 SHEETS
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