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"'ATTENTION: . MR, HARRISON‘LEWIS WHITNEY

GENTLEMEN

. THREE COPIES OF OUR REPORT, "SITE INVESTIGATION, PROPOSED HAwAii LOA
CoLLeGE CamMPUS, KAaiLuA, HawAil, FOR HAwAil LOA COLLEGE," ARE HEREWITH SUBMITTED,

» THE SCOPE OF OUR WORK WAS DEFINED IN DISCUSSIONS WITH MR. WHITNEY OF
YOUR OFFICE AND MESSRS. HAINES AND YOUNG OF BELT, LEMMON & Lo, AND WAS. DESCRIBED -

_IN OUR PROPOSAL DATED MAY 19, 1965.

IN GENERAL,_'THE- SITE IS SUITABLE FOR. ITS INTENDED USE. SOME RESITING
OF PRQPOSED STRUCTURES AND OTHER CONSTRUCTION. FEATURES MAY BE NECESSARY. WE
RECOMMEND THAT BUILDINGS BE SUPPORTED ON SPREAD FOUNDATIONS IN NATURAL SOILS.
ADEQUATE DRAINAGE SHOULD BE PROVIDED FOR SURFACE RUNOFF FROM THE SITE AND FOR
WATER PASSING THROUGH NATURAL DRAINAGES.

WE TRUST THIS REPORT WiLL BE USEFUL TO YOU. |F THERE ARE POINTS NOT
CLEAR, PLEASE FEEL FREE TO DISCUSS WITH US. . ‘ i

YOURS VERY TRULY,

DAMES & MOORE

%,;“.o[,;.

Davio C. Liv

cc: Bstt,-LEMMON & Lo (3)i

CABLE ADDRESS ' DAMEMORE "~ . - -




SITE INVESTIGATION
-~ PROPOSED HAWAI1 LOA COLLEGE CAMPUS
O KaILUA, HAWAlT
| FOR

HAWAI1 LOA COLLEGE -

INTRODUCTION

.GENERALV

»PRESENTED IN THIS h:PORT AREHTHé'RESULTS OF ENGINEERING AND GEOLOGIC
STUDIES PERFORMED bURlNG A SITE INV;STIGATION:FOR A PROPOSED HAwALl LoA
*CouLEGé CAMPUS TO BE CONSTRUCTED NEAR KAILUA, HAWAII. THE SITE 1S LOCATED
ON. THE WINDWARD SIDE OF THE I'SLAND. OF OAHU JuéT NORTH OF THE INTERSECTION OF
KALAN.ANAOLE AND KAMEHAMEHA HIGHWAYS AS SHOWN oh THE MAP OF AREA, PLATE.|.

. THE PROPOSED INITIAL CAMPUS WiLL .BE aBouT |00 ACRES IN SIZE AND WILL
BE COMPRISED OF SEVERAL STRUCTURES TOGETHER WITH ATHLETIC FIELbS, LAGOONS
AND OTHER APPUR%ENANT CONSTRUCTION., PROPOSED LOCATIONS OF BUILDINGS ARE
SHOWN:ON THE. PLOT PLAN, PLATE 2. BUILDINGS WiLL BE.ABOUT FOUR STOR{Es HIGH,
CONSTRUCTED OF 40-rooT MODULAR UNITS. COLUMN LOADS WILL BE HuéH, WITH. A |

.MAXIMUM LOAD OF ABouT 900 KiPs.

ScoPE
IN A LETTER TO WILLIAM L. PEREIRA AND ASSOCIATES, DATED MAY 19, 1965,%
DAMES & MOORE PROPOSED THAT THE SITE INVESTIGATION BE CONDUCTED IN TWO

PHASES. THE WORK PERFORMED. IN CONNECTION Wi TH. THE FIRST PHASE .OF THE INVESTI=

GATION IS DESCRIBED IN THIS REPORT AND INCLUDES THE FOLLOWING?

*PROPOSAL, SITE. |NVESTIGATION, PROPOSED HAWAI! LoA COLLEGE CAMPUS NEAR
KaitLua, Hawaii, R o A _ ‘

 DAMES & MOORE | -
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I. -NATURE AND-LO&ATION OF POTENTIAL NATURAL HAZARDS TO AID IN SITING
(sucH NATURAL HAZARDS WOULD INCLUDE UNSTABLE SLOPES AND POTENTIAL
SLIDES, AREAS EASILY ERODED BY SURFACE RUNOE;,'AREAS OF ADOBE OR
SIMILAR EXPANSIVE SOILS, AREAS OF WEAK SOILS AND;UNSUITABLE FILL
MATERIALS), -

2. RECOMMENDATIONS FOR SUITABLE FOUNDATION TYPES,

3.  GRADING REQUIREMENTS FOR SITE PREPARATION, ;ND

4, RECOMMENDATIONS FOR ADDITIONAL INVESTIGATIONS OF SUBSURFACE CONDI=

TIONS AS THE SECOND PHASE OF THE SITE INVESTIGATION.

SEQUENCE OF STUDIES

INITLALLY, AVAILABLE SOILS AND GEOLOGIC LITERATURE AND AERIAL PHOTO=
GRAPHS WERE STUDIED: A SITE RECONNA|SSANCE wAs PERFORMED BY AN ENGINEERING
GEOLOGIST. A TOTAL OF |5.BORINGS WERE DRILLED AT THE SITE AT LOCATIONS
SHOWN ON‘PLATE.Z, PLoT PLAN. UNDISTURBED SAMPLES WERE TAKEN. FROM FIVE OF
THE BORINGS. |NFORMATION FROM BORINGS, SITE RECONNAISSANCE, AND OTHER OB~
SERVATIONS WERE USED.IN. THE PREPARATibN<OF THI'S REPORT. A DETAILED DESCRIP=-
"TION OF THE EXPLORATION IS PRESENTED WITH THE LOG OF BORINGS IN APPéNolx A,
FIELD EXPLORATION AND LABORATORY TESTING,

 LABORATORY: TESTS WERE PERFORMED ON SELECTED SOIL SAMPLES OBTAINED AT THE
SITE. CERTAIN SOIL PROPERTIES TO BE USED IN ANALYSES WERE EVALUATED, AND
INTERPRETATIONS OF ANALYSES WAS USED TO FORMULATE THE DISCUSSIONS AND
RECOMMENDAT | ONS PRESENTED IN THIS REPORT. DESCRIPTIONS OF THE TESTS PER=

FORMED AND THEIR RESULTS ARE PRESENTED .IN APPENDIX A OF THIS REPORT.

DAMES 8 MOORE
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"SITE CONDITIONS

GeneRaL

THE élTE IS LOCATEDiIN AN AREA OF'VAéYING’REFIEF RANGI NG FROM LOWLANBS
AND TERRACES To SHARP,‘NARROW EIDGES FLANKEb BY V-SHAPED VALLEYS.

VEGETATJQN IS HEAVY WITH THICK TREE AND VINE GROWTH IN VALLEYS AND
LOWLANDs.AND-HEAVY GRASS GROWTH ON RIDGES. _
THE AREA |S UNDERLAIN BY ROCKS OF THE KAILUA VOLCANIC SER{ES,.coN-

SISTING MAINLY OF BASALTIC DIKES. ROCKS ARE USUALLY OVERLAIN BY RESIDUAL

SOILS OR BY ALLUVIAL SOILS OF VARYING AGE.

SURFACE CONDITIONS

ToépgRAPHY: ELEVATIONS WITHIN THE GENERAL AREA OF INVESTIGATION VARY
FROM ABouT 250 FEET TO ABOUT 500 FEET. SHARP RIDGES PLUNGE WESTWARD INTO

¥ ) .

THE SITE AREA FROM A HIGHER SPINE LOCATED TO THE EAST. A LOW DRAINAGE AREA,
FLANKED BY TERRACES, RUNS FROM SOUTHEAST TO NORTHQEST THROUGH THE LOWER
PORfION OFiTHE PROPERTY.

SLOEES IN THE AREA ARE MODERATELY STEEP RANGING. FROM ABOUT 2:| TO
I5:1. A CURVED SLOPE Af THE EDGE OF THE TERRACE IN THE VICINITY OF BORING 3
MAY BE AN ANCIENT SLIDE SCARP THAT HAS SUBSEQUENTLY BEEN ERODED. THIS SCARP
IS APPROXIMATELY 90 FEET HIGH AND SLOPES UPWARD AT ABOUT 12:1. THE APPROXI=
MATE LOCATION OF THE SCARP 1S SHOWN ON PLATE 3, MAP OF SURFACE (GEOLOGY AND
FEATuRts.

THEvS|TE APPEARS TO HAVE BEEN USED AS A MILITARY CAMP IN THE PAST AND
MiNOR GRADING HAS BEEN DONE FOR ROADS, QUARTERS SITES AND RiFLE RANGES.
EAREAS PREVIOUSLY GRADED ARE DENUDED AND HAVE UNDERGONE MODERATELY RAPID
;EROSlQN 6F'SOILS‘WITH PERHAPsv|2 TO l8‘lN§HESiOF'EROSldNAbccuRRlNG;OVER'fHE

PAasT 20 YEARS.
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HYDROLOGY: NO DETAILED DRAINAGE STUDIES OF THE SITE HAVE BEEN: MADE.

NO PERMANENT STREAMS FLOW IN THE SITE AREA; BUT THE DRAINAGES ARE WATER

P

——

COURSES FOR RUNOFF WATER FROM SURROUNDTNG'AREA§:<?THE PRESENCE OF GRAVEL=-
e e -
= — B U

AND COBBLE=SIZE ROCK FRAGMENTS AND OTHER DEBRIS. IN THE DRAINAGES INDICATE

INTERMI TTENT HEAVY AND RAPID WATER: FLOWS. THE WATER TABLE WAS ENGOUNTERED

IN ONE BORING ONLY, AT A DEPTH OF |7.5 FEET IN BORING 2,

GEOLOGY: THREE GEOLOGIC UNITS WERE OBSERVED AT fhs $|TE, THEIR DISTRI=
BUTION WAS IND;CATED‘BY TOPOGRAPHIC EXPRESSION AND BY OB;ERVATIONS IN CUTS,
VALLEYS AND BORINGs.J THESE DISTINCT u&lTs ARE RESPECTIVELY:

|. RESIDUAL SOIL AND DECOMPQSED ROCK FORMED ON TOP OF ANo'ppRgcTL§'

OVERLYING BASALTIC. ROCK,
2. OLDEﬁAALLUV]UM-FORMING TERRACES AND LOW RIDGES ADJACENT TO LOW LAND,
AND |
3. RECENT ALLUVIUM FOUND IN DRAINAGE BOTTOMS.
THE APPROXIMATE DISTRIBUTION OF THESE GEOLOGIC UNITS ARE SHOWN ON PLATE 3.

A MORE COMPLETE DISCUSSION OF THE GEOLOGY IS PRESENTED IN APPENDIX B OF THIsS

REPORT.

SUBSURFACE CONDITIONS -

As MENTIONED IN. THE PREVIOUS PARAGRAPH, THREE GEOLOGIC UNITS WERE NOTED
AND MAPPED IN THE AREA OF INVESTIGATION. BORINGS DRILLED AT THE SITE PENE=-
TRATED INTO ALL GEOLOGIC UNITS. NO GREAT VARIATION.IN $OIL TYPE WAS NOTED
BETWEEN THE DIFFERENT UNITS.  SOILS CONSISTED MAINLY OF MODERATELY FIRM.TO
FléM-CLAYEY SILT wan VARYING AMOUNTS OF DECOMPOSEDAOR1WEATHERéD ROCK FRAG=
MENTS. -SOILS HAVE BEEN PERIVED FROM - THE wéATHERING AND DECOMPOSITION OF THE

KAILUA BASALTS. THE RESIDUAL SOILS. AND DECOMPOSED ROGK OFTEN RETAIN RELICT

DAMES & MOORE
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STRUCTURE FROM THE ROCK, OCCASIONALLY:SHOWING.SOME:WEAKNESS ALONG OLD JOINTS.
OLDER ALLUVIAL.SOILS CONTAIN ABUNDANT CONGLOMERATE LENSES COMPOSED OF GRAVEL=
SIZE FRAGMENTS OF DECOMPOSED BASALT. RECENT ALLUVIAL SOILS OFTEN CONTAIN
FRAGMENTS OF SOUND ROCK AND ALSO OCCASlONALLY.DISPLAY SHRINKAGE CRACKS UPON
DRYING. EXPANSIVE SOILS OR SOILS.WHICH ARE ExcEssiVE;Y WEAK OR COMPRESSIBLE
WERE. NOT FOUND IN THE BORINGS NOR OBSERVED DURING SITE‘RECONNAISSANCE.
BORINGS INDICATED THAT THE OLDER ALLUVIUM WAS THIN WHERE TERRACES

ApquED.THg SHARP RIDGES BUT THICKENED RAPIDLY AWAY. FROM THE RIDGES.

. DECQMPOSED BASALT WAS ENCOUNTERED IN BORINGS j, 2 AND.M. No SOUND

ROCK WAS ENCOUNTERED WITHIN THE DEPTHS DRILLED.

DISCUSSIONS AND RECOMMENDAT IONS

GENERAL

THE,SITé séLECTeo FOR THE PROPQSED-HAWAIIHLOA COLLEGE DEVELOPMENT IS
SUITABLE FOR THE INTENDED USE, PROVIDED CARE IS EXERCISED IN THE LOCATION OF
STRUCTURES UPON THE SITE. BUILDINGS MAY BE SUPPORTED ON SPREAD FOUNDATIONS
IN NATURAL solILs. SITE PREPARATION SHOULD PROVIDE FOR ADEQUATE DRAINAGE OF
SURFACE RUNOFF -FROM THE SITE AND OF WATER PASSING_THRbUGH NATURAL DRAINAGES.
RESITING OF THE PRESEN*LY‘PROPOSED LOCATIONS. OF SOME STRUCTURES AND OTHER

CONSTRUCTION FEATURESTMAY BE NECESSARY.

NATURAL HAZARDS

SLOPES. NATURAL SLOPES APPEAR STABLE,. BUT CARE SHOULD BE TAKEN IN
SITING AND SITE GRADING TO INSURE THAT NO GREAT CHANGES I|N-NATURAL CONDITIONS
OCCUR THAT MIGHT CAUSE THE SLOPES TO BECOME UNSTABLE. - SUCH CHANGES.WOULD

INCLUDE EX%ENSIVE CUTTING AT THE BASE OF A SLOPE* OR THE CONSIDERABLE RAISING

¥ EAST OF THE HAWAI1 LOA COLLEGE SITE, A HIGH CUT HAS BEEN MADE IN A NATURAL
SLOPE OF SIMILAR SOILS AS THOSE AT THE SITE. THIS €GUT SLOPE IS PRESENTLY

. FAILING ALONG A DEEP=SEATED.SLIDE SURFACE: -THIS CUT IS APPROXIMATELY |00

- FEET HIGH AND. IS CONSTRUCTED ON A SLOPE OF ABOUT'lﬁ:I.

DAMES £ MOORIE




OF THE wATéR TABLE. - IT |s POSSIBLE THAT THE sLoP;:or THE ANCIENT SLIDE SCARP
HAS A.LOW FA&TOR OF 'SAFETY AGAINST SLIDING. ALSO THE NEAR=SURFACE SOILS ON
THIS SLOPE MAY HAVE éEEN:szKENEo BY THE ACTION OF THE OéIGINAL SLIDE,
EROSION, ‘CONTINULNG EROSION 1S OCCURRING AT DENUDED ‘AREAS. SHOWN. ON
PLATE 3. THESE AREAS AND NEW CUTS WHfén WiLL BE MADE iIN NATURAL SOILS WILL
NOT ERODE EXTREMELY RAPIDLY; HOWEVER,.THEYlSHOQLO.BE PROT&CTED Féom EROS I ONAL

DETERIORATION BY PLANTING AND éY»DIRECTING DRAINAGE AWAY FROM THE SLOPES.

ExEANslyg/SOILs. OBSERVATIONS MADE IN BORINGS AND DURING SITE RECON=
NAISSANCE DID NOT REVEAL THE PRESE&CE'QF EXPANSIVE SOILS WITHIN.THE SITE
AREA; Howsvzé, THE RECENT ALLUVIA: son;s.@assavso WERE USUALLY DAMP SO THAT
EVIDENCE OF SHRINKAGE AND SWELLINGPWAS NOT APPARENT. |T 1S POSSIBLE THAT, IN
SOME AREAS, THEst SOILS WILL EXPERIENCE LARGE VOLUME CHANGE UPON DRYING AND

WETTING. -

UNsuiTABLE FILL MATERIAL. RESIDUAL AND OLD ALLUVIAL SOILS WERE FOUND

TO BE SATISFACTORY FOR USE AS COMPACTED FiLL. THﬁ RECENT ALLUVIAL SOILS ARE
VARIABLE AND WEAKER AND MAY BE USABLE.FOR LANDSCAPING FILLS, BUT THEY.SHOULD
NOT BE CONSIDERED FOR FiLL TO SUPPORT STRUCTURES UNLESS THE MATERIAL FROM. A
PARTICULAR BORROW AREA |S INVESTIGATED AND FOUND TO BE ACCEPTABLE.

FLOODING. VALLEYS AND LOWLANDS ARE SUBJECT TO FLOODING DURING PERIODS
OF HEAVY RAINFALL. THE AREAS THAT MAY BE INUNDATED ARE ASSUMED TO BE THE
SAME AS AREAS OCCUPIED BY RECENT ALLUVIAL SOILS, BUTVMORE EXACT BOUNDARIES .

MUST BE DETERMINED BY A DRAINAGE STUDY.

FOUNDATION SUPPORT . - -
IT 1S RECOMMENDED THAT STRUCTURES BE SUPPORTED ON SPREAD FOUNDATIONS

IN. THE NATURAL SOILS. THE UNDISTURBED RESIDUAL AND OLDER ALLUVIAL SOILS ARE

 DAMES & MOORE
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SUITABLE FOR SUPPORT OF SPREAD.FOUNDATIONS, AND ‘THEIR LOCATIONS ARE DELINEATED
ON PLATE 3. GéNEﬁALLY, SPREAD FOUNDATIONS MAY BE PLACED ABOVE ELEVATp0N~3OO,
W1 THOUT ADDITIONAL'INVESTIGATlONvE*CEPTVfN CERTAIN VALLE*S. SPECIFIC FOUNDA;
TION INVESTIGATIONS SHOULD BE MADE FOR STRUCTURES TO BE FOUNDED ON RECENT
ALLUVIAL sOILS.

A BEAR(NG“PRESSURE oF MOQO POUNDS PER SQUARE. FOOT MAY BE USED IN PRO=-

PORTIONING FOOTINGS TO BE PLACéD IN- NATURAL RESIDUAL AND OLDER ALLUVIAL SOILS.

FOOTINGS SHOULD BE PLACED A MINIMUM DEPTH OF THREE FEET BELOW: THE LOWEST
ADJACENT GRADE. FOR THE MAXIMUM_COLUMN-LOAD-SUPPORTED‘ON AN INDIVIDUAL SPREAD

FOUNDATION; THE SETTLEMENT |S ESTIMATED TO BE ABOUT ONE AND ONE=HALF I NCHES

|| OECURRING OVER A PERIOD OF A FEW MONTHS. A. LOWER BEARING PRESSURE, ON THE

s

ORDER OF 2000 POUNDS PER SQUARE FOOT, MAY BE USED WHEN FOUNDATIONS ARE PLACED
IN FILL COMPACTED TO 95% OF THE MAXIMUM DENSITY.AS DETERMINED BY THE STANDARD

AA.S.H.O, METHOD OF COMPACTION TEST; SETTLEMENTS OF FOUNDATIONS ON FILLS

WILL BE HIGHER THAN THOSE ON NATURAL soOiLS. |IF THE FILL 1S/ LiABLE TO ‘BECOME

SATURATED, THE BEARING PRESSURE SHOULD BE REDUCED 7O |500 POUNDS PER SQUARE
FOOT AND THE ANTICIPATED SETTLEMENT WOULD BE GREATER.

IN GENERAL, STRUCTURES SHOULD BE LOCATED SO THAT THEY ARE FOUNDED
TOTALLY UPON NATURAL SOILS OR UPON FILL sOILS. IF IT IS NECESSARY TO~§LACE
A STRUCTURE PARTLY IN CUT AND PARTLY IN FILL, TWO ALTERNATE FOUNDATI| ON
SCHEMES MAY BE CONSIDERED. |T MAY BE ADVISABLE TO SUPPORT ONE PORT{ON ON.
SPREAD FOUNDATIONS PLACED IN NATURAL SOILS AND TO SUPPORT THE OTHER PORTION-
ON DRIVEN PILES OR DR‘LLED:PIERS EXTENDING THROUGH THE FILL TO THE NATURAL
soiLS. T Is LIKELY THAT THE SETTLEMENT WOULD BE MORE UNIFORM. ‘OR, iT 1S

POSSIBLE TO OVEREXCAVATE THE AREA TO BE OCCUPIED BY THE STRUCTURE AND PRLACE

ALL FOUNDATIONS IN FiLL. °'IN.THIS MANNER, THE SETTLEMENT OF THE FOUNDATIONS

DAM&ES!BHMDOhE




WOULD TEND TO BE MORE UN|FORM, ALTHOUGH THE MAGNITUDE WOULD BE GREATER, THAN
IF THE. STRUCTURE 1S PARTLY. ON NATURAL SOILS AND PARTLY IN FILL. ADDITIONAL
INVESTIGATION AND ANALYSES WOULD BE REQUIRED ,|F EXTREME DIFFERENCES IN

FOUNDAT I ON ELEVATION ARE-ENCOUNTERED.

FACILITY SITING AND SITE PREPA%ATJON

THE LIBRARY AND OTHER BUILDINGS TO BE PLACED ABOVE THE SLOPE OF THE
SLIDE SCARP SHOWN ONtPLATE'3.SHOULD BE LOCATED AWAY'FROM THE FACE OF THE
IsLoPE. T 1s RECOMMéNPED THAT THE LIBRARY BE MOVED>BA¢K THREE BAYS FROM .iTS
PRESENT LOCATION ok SHIFTéD-TO’THE RIDGE WHICH LIES TO THE SOUTH. BUILDINGS
Tovss LOCATED . IN.THE LOW AREAS OR:VAPLEYS SHOULD BE PLACED SO THAT THEY WILL
NOT?BE INUNDATED OR OTHERWISE DAMAGED DURING PERIODS OF FLOOD.

A éORTION OF THE LOW LYING AREAVIS TO BE DEVELOPED  AS A LAGOON THAT
WLFL OCCUPY PART OF A NATURAL TRUNK DRAINAGE. ?OR THIS REAéON, THE LAGOON
éHQULo HAVE SUFFICIENT CAPACITY TO HOLD DESIGN STORM WATERS OR BE DES)GNED
SO THAT STORMlWATERS COULD PASS OVER OR THROUGH A.RETENTION EMBANKMENT wiTH-
ouT DAMAG[NG.iT. THE LAGOON WilL BE‘FOCATED ON RECENT ALLUVIAL SOILS OF LOW
PERMEABILITY SO THAT NO GREAT WATER LOSS THROUGH PERCOLATION IS ANTI#IPATED.

WATER FROM THE LAGOON 'WiLL sATURATs ADJACENT SLOPES, POSSIBLY WEAKENING
THE SOILS AND INCREASING THE POSSIBILITY OF THE SLOPES BECOMINGluNSTABLE.
IT 1's ﬁECOMMENDED THAT THE LAGOON éz AS SHALLOW AS PRACTICAL SO THAT THE
LEAST AMOUNT OF SATURATION OCCURS.

ONLY OLDER ALLUVIAL SOILS WERE INVESTIGATED AS POSS!BLE SOURCES OF
COMPACTED . FILL MATERIAL BECAUSE THESE SOILS ARE THE PREDOMINANT:TY?E_IN,THE
AREAS WHERE MOST STRUCTURES WILL BE LOCATEQ. RESIDUAL SOILS ARE SIMILAR IN

CHARACTER TO THE OLDER ALLUVIAL SOILS AND MAY BE USED AS A .SOURCE FOR:FILL.

DAMES & MOORE
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THESE MATERIALS MAY BE EXCAVATED.WITHOUT,BLASTINGr@"FlLL SOILS CAN BE COM=
.PACTEQvVITHOU? DIFFICULTY TO 95;PER¢ENT OF THE MAXIMUM DENSITY‘AS:DETERMIQED
BY THE STANDARD A.A.S.H.O. METHOD OF COMPACTiON TEST, A,A.S.H.O. T99-57.
COMPAET!ONrTO GREATER DENSITIES WOULD REQUIRE THAT TAE MATERI AL BE DRIED PRIOR
TO COMPACTION, BUT i IS EXPECTED. THAT THIS WOULD BE A .SLOW AND DIFFICULT
PROCESS. FiLL SLOPES OF MQDERATE HEIGHTS, NOT EXCEEDING pé:l, SHOULD BE
STABLE IF (1) so1L 1s coMPACTED ToO REASONABLE.SPECLFICATIONS, (2) THE FILL IS
KEYED PROPERLY. INTO NATURAL SLOPES, AND (3) ADEQUATE DRAINAGE OF THE SLOPES

is PROVISED FbR. "|F VERY HIGH EMBANKMENTS ARE CONTEMPLATED, DETA!LED STABILITYk
ANALQﬁES,SHéuLp BE PERFORMED. TO ASSURE THAT’THE FliL SLO#E‘WOULb‘BE STABLE.
DRAINS ‘SHOULD BE PROVIDED“THROUGH'FILL P#Ac;PlOVER NAfURAL'DRAluAées. THESE

DRAINS SHOULD BE OF SUFFICIENT CAPACITY TO PREVENT EXCESSIVE PONDING OF WATER

BEHIND THE FILLS.

ADDITIONAL |NVESTIGATIONS

ONLY. GENERAL FOUNDATION RECOMMENDATIONS HAVE BEEN MADE IN THIS REPORT.
SEPARATE INVESTIGATIONS SHOULD BE MADE FOR STRUCTURES TO BE. PLACED ON THE

RECENT'ALLUVTAL,SOILS.OR‘OUTSIDE OF THE INITIAL AREA OF INVESTIGATION. .

- 000 -

DAMES 8 MOORE
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THE FOLLOWING PLATES AND "APPENDI CES ARE jAT'TAC'HED ‘AND COMPLETE THIS

REPORT:

PLATE | = MaP oF AREA
- PLATE 2 - PLOT PLAN
_ _ PLATE 3 = ‘MAP OF SURFACE GEOLOGY AND FEATURES
! : ) :
APPENDIX A . =" FIELD EXPLORATION AND LABORATORY TESTING
APPENDIX B = -SITE GEOLOGY.
< 000 =
* RESPECTFULLY SUBMITTED,
DAMES & MOORE =~
%‘**“-of’“ |
Davio C. Liu

CjoCLRLL CU

THIS WOri i3 FREPARED BY
ME OR UNDER Y SUPERVISION.
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APPENDIX A

' FIELD EXPLORATION AND LABORATORY TESTING

FiewD EXPLOéATION

| FIFTEEN BORINGS AVERAGING 30 FEET<;N DEPTH. WERE oéuLLED AT THE LOCATIONS
SHOWN oﬁ,PLATE.Z.- TH; DRILLING WAS DONE UNDER THE DIRECT(éN OF DAMES .& MOORE
BY NAT WHlTéN DRILLING COMPANY;USING TRIPOD WASH égc AND ANGER RIG. AADAMES
& MooRre sﬁqjNgER WA§ PRESENT»DUR1NG‘THE PRILLING‘OF BORINGS,I TFROUGHIS, AND
HE OBSERVED.THE DRILLING'OF THE o?HEé BoalNés ON AN INT?R“ITTEN? BASls;. |
UNDI STURBED SAMPLES FOR TESTI NG ANQ ViSUAL ;xAQJQArlou QERE OBTAINED FR6M
-BOR1INGS [.THROUGH=5'WQTH-EQUIPMENTIWHICH is DESCRIBED'ON PAGE A<2. MATER]ALS
ENCOUNTERED | N: THE BORINGS WERE éxAMINED AND CLASSIFIED, AND THEY ARE
DESCRIBED ON THE LOG OF BORINGS, PLATE§ AQIA THROUGH A-]Q.J THE SOLLS,WERE
ChASS[FIEDlACCORDING.TQ_TRE UNIFIEDrSo(L CLASSI%]CATION"SYéTEM,.PLATE.A-Z.

A GENERAL SITE RECONNAISSANCE WAS PERFORMED BY AN ENGINEERING GEOLOGI ST

WHO 6BszRvso-sURFAcs GEOLOGY, LAND FORMS, VEGETATION DISTRIBUTION, DRAINAGE
PATTERNS AND OTHER NATURAL FEATURES THAT MIGHT BE POSSIBLE HAZARDS TO CON=

STRUCTION. SOME SURFACE. SAMPLES OF THE ALLUVIAL DEPOSITS WERE -TAKEN.

LABORATORY TESTS

B DIRECT SHEAR TESTS WERE PERFbRMED- ON SELECTED UNDISTURBED -SAMPLES .TO
1
DETERMINE THEIR STRENGTH CHARACTERiSTI cS. THEV METHOD: OF PERFORMING THIS TEST

I's DESCRIBED ON PAGE A-3. - THE RESULTS.OF THESE TESTS ARE TABULATED BELOW:

DAMES & MOORE
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A-2

WATER OUTLETS

NOTCHES FOR
ENGAGING
FISHING TOOL,

NEOPRENE GASKET. CHECK VALVES

VALVE CAGE

SPACE TO RECEIVE
DISTURBED SOIL

NOTE:

"HEAD EXTENSION" CAN
BE INTRODUCED BETWEEN R
"HEAD" AND "SPLIT BARREL"

; CORE-RETAINER
L~ RINGS
(2-1/2" 0.D. BY 1" LONG)
SPLIT BARREL .
(TO FACILITATE REMOVAL ]
OF CORE SAMPLE)

8T CORE-RETAINING
DEVICE
RETAINER RING
RETAINER PLATES
(INTERCHANGEABLE WITH
OTHER TYPES)

SOIL SAMPLER TYPE U

FOR SOILS DIFFICULT TO RETAIN N SAMPLER
U. §. PATENT NO. 2,318,062

ALTERNATE ATTACHMENTS

SPLIT BARRELL___|

CORE-RETAINING
DEVICE

LOCKING s
RING .

SPLIT
FERRULE

THIN-WALLED
SAMPLING TUBE
(INTERCHANGE ABLE
LENGTHS)

DAMES 8 MOORE
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METHOD OF PERFORMING DIRECT SHEAR AND FRICTION TESTS

Direct shear tests are performed to determine the
shearing strengths of scils., Friction tests are performed
to determine the frictional resistances between soils and
various other materials such as wood, steel, or concrete.
The tests are performed in the'laboratory to simulate antici-

pated field conditions.

Each sample is tested within three brass rings,

two and one-half inches in diameter and one inch in length.

Undisturbed samples of in-place soils are tested in rings

DIRECT SHEAR TESTING
MACHINE

tained. Loose samples of soils to be used in constructing earth fills are compacted

taken from the sampling tool in which the samples were ob-

in rings to predetermined conditions and tested.

Direct Shear Tests

A three-inch length of the sample is tested in direct double shear. A constant
pressure, appropriate to the conditions of the problem for which the test is. being per-
formed, is applied normal to the ends of the sample through porous stones. A shearing
failure of the sgmple.is caused by moving the center ring in a direction perpendicular

to the axis of the sample. Transvetrse movement of the outér rings is prevented.

The shearing failure may be accomplished by applying to the center ring either a
constant rate of load, a constant rate of deflection, or increments of load or deflec-
tion. In each case, the shearing load and the deflections in both the axial and trans-
verse directions are recorded and plotted. The shearing strength of the soil .is de-

termined from the resulting load-deflection curves.

Friction Tests

In order to dgtermine the frictional resistance between soil &nd the surfaces of
various materials, the center ring of soil in the direct shear test is replaced by a
disk of the materisl to be tested. The test is then performed in the same manner as

the direct shear test by forcing the disk of material from the soil surfaces.

DAMES £ MMOORE
APPLIED EARTH SCIENCES
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BORING DEPTH ~  NORMAL PRESSURE _ SHEARING STRENGTH

o (FT) . (PSF) o (PSF)

! 5.0 750 _ . 900
2 " 5.5 .e00 ' . 1000
3 1.0 500 o . 1200
g 15.5 1500 - - 1600
2.0 - 800 : 1200

L 10.5 750 , 1320
4 10.5 1500 { .flgoo
5 1.0 500 : .. 1400

UNCONFiNgD éOMPRESSlON‘TESTS'WERE:PERFORMED ON;TWOfUNDlSTURBED SAMPLES
AND A SAMPLE OF THE BLD ALLUVlAthdlﬁ THAT HADTBEEN.COMPACTED‘TO 92% oF THE
MAX I MUM DRY DENSITY As DETERMINED BY THE STANDARD A A.S.H.0. METHOD OF COM-
PACTION TEST AT A MOISTURE CONTENT oF 43% THE METHOD OF PERFORMING THIS

TEST IS DESCRIBED:ON~PAGE A-5. -Tug RESULTS OF THESE TESTS.ARE SHOWN BELOW:

~

-BORING . DEPTH “ UNCONFINED COMPRESSIVE
-~ " (FT)_ " ,SIRENGTH : (PSF)
4 R 5.5 © ., 1600
5 10.5 2870
COMPACTED '
. SAMPLE : _ - 1900

CONSOLIDATION TESTS WERE PERFORMED. ON SAMPLES OF OLDER ALLUVIAL SOILS
FROM BORING 3. . ‘THE TESTS WERE PERFORMED IN ACCORDANCE WITH THE PROCEDURE
DESCRIBED ON' PAGE A-6 AND THE RESULTS ARE PRESENTED AS A RANGE OF POSSIBLE

CONSOLiDATION ON PLATE A=3. AN EXPANSION TEST- WAS PERFORMED ON: A. SAMPLE OF

| RECENT ALLUVIAL SOIL TAKEN FROM A.DEPTH OF ONE FOOT IN:BORING 2. THIs TEST

WAé.PﬁRFORMED,INzTHE SAME MANNER AS A CONSOLIDATION:TEST. THE SAMPLE EXPANDED
0.54 PERCENT WHEN SATURATED UNDER A .LOAD OF 100 POUNDS PER SQUARE FOOT.

A PERCOLATION TEST wAsIP;krpRMED.SN A .SAMPLE OF RECENT ALLUVIAL SOIL
TAKEN FROM A DEPTH:GF‘ABOUT q" segby;THa LOW DRAINAGE AREA AT THE SITE. THE

TEST WAS PERFORMED“IN ACCORDANCElwlTH THE PROCEDURE DESCRIBED. ON PAGE,A-?.

DAMES & MOORIE
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A=5

METHODS OF P ERFORMING UNCONFINED COMPRESSION AND TRIAXIAL COMPRESSION TESTS

THE SHEARING STRENGTHS OF SOILS ARE DETERMINED
FROM THE RESULTS OF UNCONFINED COMPRESSION AND
TRIAXIAL COMPRESSION TESTS. IN TRIAXIAL COMPRES-
SION TESTS THE TEST METHOD AND THE MAGNITUDE OF
THE CONFINING PRESSURE ARE CHOSEN TO SIMULATE
ANTICIPATED FIELD CONDITIONS,

UNCONFINED COMPRESSION AND TRIAXIAL COMPRESSION
TESTS ARE PERFORMED ON UNDISTURBED OR REMOLDED
SAMPLES OF SOIL APPROXIMATELY SIX INCHES IN LENGTH
AND TWOQ AND ONE-HALF INCHES IN DIAMETER. THE TESTS
ARE RUN EITHER STRAIN-CONTROLLED OR STRESS-
CONTROLLED. IN A STRAIN-CONTROLLED TEST THE
SAMPLE IS SUBJECTED TO A CONSTANT RATE OF DEFLEC-
TION AND THE RESULTING STRESSES ARE RECORDED. IN
A STRESS-CONTROLLED TEST THE SAMPLE IS SUBJECTED
TO EQUAL INCREMENTS OF LOAD WITH EACH INCREMENT
BEING MAINTAINED UNTIL AN EQUILIBRIUM CONDITION
WITH RESPECT TO STRAIN IS ACHIEVED.

YIELD, PEAK, OR ULTIMATE STRESSES ARE DETERMINED TRIAXIAL COMPRESSION TEST UNIT

FROM THE STRESS-STRAIN PLOT FOR EACH SAMPLE AND
THE PRINCIPAL STRESSES ARE EVALUATED. THE PRINCIPAL STRESSES ARE PLOTTED ON A MOHR’S
CIRCLE DIAGRAM TO DETERMINE THE SHE ARING STRENGTH OF THE SOIL TYPE BEING TESTED.,

UNCONFINED COMPRESSION TESTS CAN BE PERFORMED ONLY ON SAMPLES WITH SUFFICIENT COHE-
SION SO THAT THE SOIL WILL STAND AS AN UNSUPPORTED CYLINDER. THESE TESTS MAY BE RUN. AT
NATURAL MOISTURE CONTENT OR ON ARTIFICIALLY SATURATED SOILS.

IN A TRIAXIAL COMPRESSION TEST THE SAMPLE IS ENCASED IN A RUBBER MEMBRANE, PLACED IN A
TEST CHAMBER, AND SUBJECTED TO A CONFINING PRESSURE THROUGHOUT THE DURATION OF THE
TEST. NORMALLY, THIS CONFINING PRESSURE IS MAINTAINED AT A CONSTANT LEVEL, ALTHOUGH FOR
SPECIAL TESTS IT MAY BE VARIED IN RELATION TO THE MEASURED STRESSES. TRIAXIAL COMPRES-
SION TESTS MAY BE RUN ON SOILS AT FIELD MOISTURE CONTENT OR ON ARTIFICIALLY SATURATED
SAMPLES., THE TESTS ARE PERFORMED IN ONE OF THE FOLLOWING WAYS:

UNCONSOLIDATED-UNDRAINED: THE CONFINING PRESSURE IS IMPOSED ON THE SAMPLE
AT THE START OF THE TEST. NO DRAINAGE IS PERMITTED AND THE STRESSES WHICH
ARE MEASURED REPRESENT THE SUM OF THE INTERGRANULAR STRESSES AND PORE
WATER PRESSURES.

CONSOLIDATED-UNDRAINED; THE SAMPLE IS ALLOWED TO CONSOLIDATE FULLY UNDER
THE APPLIED CONFINING PRESSURE PRIOR TO THE START OF THE TEST. THE VOLUME
CHANGE IS DETERMINED BY MEASURING. THE WATER AND/OR AIR EXPELLED DURING
CONSOLIDATION. NO DRAINAGE IS PERMITTED DURING THE TEST AND THE STRESSES
WHICH ARE MEASURED ARE THE SAME AS FOR THE UNCONSOLIDATED-UNDRAINED TEST.

DRAINED: THE INTERGRANULAR STRESSES IN A SAMPLE MAY BE MEASURED BY PER-
FORMING A DRAINED, OR SLOW, TEST. IN THIS TEST THE SAMPLE IS FULLY SATURATED
AND CONSOLIDATED PRIOR TO THE START OF THE TEST. DURING THE TEST, DRAINAGE
IS PERMITTED AND THE TEST IS PERFORMED AT A SLOW ENOUGH RATE TO PREVENT
THE BUILDUP OF PORE WATER PRESSURES. THE RESULTING STRESSES WHICH ARE MEAS-
URED REPRESENT ONLY THE INTERGRANULAR STRESSES. THESE TESTS ARE USUALLY
PERFORMED ON SAMPLES OF GENERALLY NON-COHESIVE SOILS, ALTHOUGH THE TEST
PROCEDURE IS APPLICABLE TO COHESIVE SOILS IF A SUFFICIENTLY SLOW TEST RATE
IS USED.

AN ALTERNATE MEANS OF OBTAINING THE DATA RESULTING FROM THE DRAINED TEST IS TO PER-
FORM AN UNDRAINED TEST IN WHICH SPECIAL EQUIPMENT IS USED TO MEASURE THE PORE WATER
PRESSURES., THE DIFFERENCES BETWEEN THE TOTAL STRESSES AND THE PORE WATER PRESSURES
MEASURED ARE THE INTERGRANULAR STRESSES,

DAMES &8 MOORE
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METHOD OF PERFORMING CONSOLIDATION TESTS

Consolidation tests are performed to evaluate the volume changes of soils
subjected to increased loads. Time-consolidation and pressure-consolidation curves
may be plotted from the data obtained in the tests. Engineerinhg analyses based on
these curves permit estimates to be made of the probable magnitude and rate of

settlement of the tested soils under applied loads.

Each sample is tested within a brass rihg two and"one—half incheé in
diameter and one inch in length. Undis-
turbed samples of in-place soils are tested
in rings taken from the sampling tool in
which the samples were obfained. Loose
samples of soils to be used in construct-
ing earth fills are compacted in rings td

predetermined conditions and tested.

In testing, the sample is rigidly

confined laterally by the brass ring. Axial

loads are transmitted to the ends of the

CONSOLIDATION MACHINES

sample by porous disks. The disks allow
drainage of the loaded sample. The axial compression or expansion of the sample is
measured by a micrometer dial indicator at appropriate time intervals after each

load increment is applied. Rach load is ordinarily twice the pfeceding load. The

increments are selected to obtain consolidation data representing the field loading

cOnditions for which the test is being performed.. Each load increment is allowed
to act over an interval of time dependent on the type and extent of the soil in the

field.

Soils saturated in the field are tested submerged in water. The effect
of increased moisture content on partially saturated soils is determined by adding

water to the sample during the test.

DANMES 8 MOORE
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METHOD OF PERFORMING PERCOLATION TESTS

The quantity end thq velocity
of flow of water which will es-
capé through an earth structure
or percolate through soil are
dependent upon the permeability
of the earth structure or soil.
The permeability of soil has
often been calculated by empir-
ical formulas but is best de=
termined by laboratory tests,.
especially in the case of com-

pacted soils.

A one-inch 1length of the
core sample is sgaled in the
percolation appafratus, placed
under a confining load, or sur-
charge pressure, and subjected
to the pressure of a kmown head
of water. The percolation rate
is computed from the measure-
ments of the volume of water

which flows through the sample

in a series of time intervals.

These rates are usually ex-

pressed as the velocity of flow

APPARATUS FOR PERFORMING PERCOLATIONS TESTS

in feet per year under a hy- ] X
Shows tests in progress on eight samples simultaneously.

draulic gradient of one and at
a temperature of '20 degrees Centigrade. The rate so expressed may be adjusted for any set of conditvions involving
the same soil by employing established physical laws. Generally, the percolation rate varies over a wide range at
the begimning of ‘the test and gradually approaches equilibrium as the test progresses.

During the performance of the test, continuous réadings of the deflection of the sample are taken by means of
micrometer dial gauges. The amount of compression or expansion, expressed as a percentage of the original length

of the semple, is a valuable indication of the campression of the soil which will occur under the action of load or

the expansion of the soil as saturation takes place,

DAMES £ MOORE
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THE‘SAMPLE'WAs:SATURATED,UNDER A,SURCHARGE OF 500 POuNDS PER ;QUARE FOOT AND
THE PERCOLATION éATé'WAS‘DETERMINED»TO BE 5.6 X1|0‘8'CM/SEC.
MOISTURE‘CQNfEN%'AND nEpsuTY DETERMINATIQNSAWERE PéRFORMED ON A NUMBER
OF SAMPLES AND oN sAMP;Es UPON:WHICH OTHER TESTS HAD BEEN PERFORMED. THE
‘RESULTS'ABE SHOWN. ON- THE LoG oF BoRINGS, PLATES A-lA THRquH A=1Q.
o ATfFRééﬁG:;JQIT‘DETERMINAT]ONSwWEREnMADE ON sELECT;b SOIL SAMPLES.
REéugTS-WERE‘AS foLHows:. | |

"BORING | . BORING 3~ COMPACTION SAMPLE

o AT U FT.. o AT FT. - OF OLDER
o D
Liquio LiMiT 6ok - 8oz " 89%
PrasTie LimiT 514 654 = ' 78%
CPLASTICITY, INDEX 9% . 5% g
UNiFIED SoIL | _— S N
CLASSIFICATION "MH " MH "MH

A‘COMPACTION'TEST'WAS PERFORMED ON A .SAMPLE OF OLDER - ALLUVIUM, CLASSIFIED

AS A CLAYEY SILT, TAKEN FROM A .TERRACE EAST OF THE LOW DRAINAGE AREA. THE

“TEST WAS PERFORMED. IN ACCORDANCE WITH THE STANDARD A.A.S5.H.O. METHOD OF

PERFORMING A COMPAGCTION TEST AS SHOWN: ON' PAGE A=9. - THE MATERIAL WAS FOUND

TO HAVE A MAXIMUM DRY DENSITY OF |3 POUNDS PER CUBIC FOOT AT AN OPTIMUM

| MOISTURE CONTENT OF 48 PERCENT.

- 000 -
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METHOD OF PERFORMING COMPACTION TESTS
(STANDARD AND MODIFIED A.A.S.H.O. METHODS)

IT HAS BEEN ESTABLISHED THAT
WHEN COMPACTING EFFORT IS HELD
CONSTANT, THE DENSITY OF A
ROLLED EARTH FILL INCREASES
WITH ADDED MOISTURE UNTIL A
MAXIMUM DRY DENSITY IS OBTAINED
AT A MOISTURE CONTENT TERMED
THE “OPTIMUM MOISTURE CON-
TENT,” AFTER WHICH THE DRY

DENSITY DECREASES. THE COM- @
PACTION CURVE SHOWING THE RE-
LATIONSHIP BETWEEN DENSITY AND
MOISTURE CONTENT FOR A SPECIFIC
COMPACTING EFFORT IS DETER-
MINED BY EXPERIMENTAL METHODS.

TWO COMMONLY USED METHODS ARE
DESCRIBED IN THE FOLLOWING -
PARAGRAPHS.

FOR THE “STANDARD A.A.S.H.0.”
(A.S.T:M. D698-58T & A.AS:H.O.
T99-57) METHOD OF COMPACTION A
PORTION OF THE SOIL SAMPLE
PASSING THE NO. 4 SIEVE IS COM-
PACTED AT A SPECIFIC MOISTURE
CONTENT IN THREE EQUAL LAYERS
IN A STANDARD COMPACTION CY-.

LINDER HAVING A VOLUME OF 1/30 SOME APPARATUS FOR. PERFORMING COMPACTION TESTS

i Shows, from left to right, 5-1/2 pound rammer (sleeve
CUBIC. FOOT, USING TWENTY-FIVE controlling 12" height of drop removed), /30 cubic-
12-INCH BLOWS OF A STANDARD 5-1/2 foot cylinder with removable collar and base plate,
POUND RAMMER TO COMPACT EACH and 10 pound rammer within sleeve.

LAYER.

IN THE “MODIFIED A.A.S.H.O."” (A.S.T.M. D-1557-58T & A.A.S.H.O. T 180-57) METHOD OF COMPACTION
A PORTION OF THE SOIL SAMPLE PASSING THE NO. 4 SIEVE IS COMPACTED AT A SPECIFIC MOISTURE
CONTENT IN FIVE EQUAL LAYERS IN A STANDARD COMPACTION CYLINDER HAVING A VOLUME OF
1/30 CUBIC FOOT, USING TWENTY-FIVE 18-INCH BLOWS OF A 10-POUND RAMMER TO COMPACT EACH
LAYER. SEVERAL VARIATIONS OF THESE COMPACTION TESTING METHODS ARE OFTEN USED AND
THESE ARE DESCRIBED IN A.A.S.H.O. & A.S.T.M. SPECIFICATIONS.

FOR BOTH METHODS, THE WET DENSITY OF THE COMPACTED SAMPLE IS DETERMINED BY WEIGHING
THE KNOWN VOLUME OF SOIL; THE MOISTURE CONTENT, BY MEASURING THE LOSS OF WEIGHT OF A
PORTION OF THE SAMPLE WHEN OVEN DRIED; AND THE DRY DENSITY, BY COMPUTING IT FROM THE

WET DENSITY AND MOISTURE CONTENT. A SERIES OF SUCH COMPACTIONS IS PERFORMED AT IN-

CREASING MOISTURE CONTENTS UNTIL A SUFFICIENT NUMBER OF POINTS DEFINING THE MOISTURE-
DENSITY RELATIONSHIP HAVE BEEN OBTAINED TO PERMIT THE PLOTTING OF THE COMPACTION
CURVE. THE MAXIMUM DRY DENSITY AND OPTIMUM MOISTURE CONTENT FOR THE PARTICULAR COM-
PACTING EFFORT ARE DETERMINED FROM THE COMPACTION CURVE.

DARIES 8 MODRE
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'g?f;:;gPLATE
| >PLATE
',PLATE
PLATE
krPLAT%
 PLATE
'PLATE‘
PLATE
PLATE
.PLATE
PLATE
_PLATE
PLaTe

- Prate
PLATE
PLATE.

- PLATE.

A-1A
A-1IB -
A-IC

A-1D

A-IE

A-IF

A-1G.
A=IH.
A-1J
A-1K
A=IL
A-IM

A-IN

A-1P -

A-1Q
A-2

A=3

-LoG oF BoRINGS, BORING
‘Loe” oF BoRINGS, BORING.

-Log oF BORINGS, BORiNG.

Log oF BoRriNGs, BORING

A-10

.~ THE FOLLOWING PLATES ARE ATTACHED AND COMPLETE THIS APPENDIX:

-Loe oF BorinGs; BoriNnG |

LoG oF BORINGS, BoORING 2

Lo oF BoRiNGS, BORING.

Loc oF BORINGS, BORING

(< TENe - FEEN N NEES N

Lo oF BORINGS, BORING

© Loa oF BORINGS, BORrRiNG |0°

Loc oF BoriNGgs, BoriNG 1|
Lo oF BoriNGS, BORING 2
Lo oF BORINGS, BORiING [3

Loc oF BORINGS, BORING |

LoG oF BoRINGs, BorING 15
"UNIFIED:- SOIL CLAsslr;CATiON'SYSTEM

-CONSOL I DATION TEST DATA
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0

-3

N

DATE

L

(q

REVISIONS

BY

DATE

FF3C -G

FILE

CHECKED 8Y

SAMPLES _—_—__—_—_W DeEPTH IN FT
BLows/FT ON SAMPLER SYMBOL

BORING | SuURFACE ELEV.431.0!

4

Dry DENSITY N PCF LETTER
Mo1STURE CONTENT IN %1 —_] .[_ [—DESCRIPTION
' MH | RED~BROWN CLAYEY SILT,FIRM
34 160 |24 @
49 | 69 |2b .5—*
N
roM
2 m MH | RECO-BROWN TO BROWN DECOM=
POSED ROCK, FIRM
15—
1 o
MOTTLED WITH YELLOW=BROWN
H
s 20—
SIS )
" 25— MOTTLED WITH PURPLE
26 ] GRADING TO MOD. FIRM
O—ililk
20 3 M
I il

g

LOG OF BORINGS

NoTES :
B - DOEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
o - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
[0 -~ DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION

-]

-
DRIVING ENERGY =

- SAMPLER PUSHED INTO SOIL

140-18 weIGHT DROPPING 30 IN. DAMES 8 MOORE

APPLIED EARTH SCIENCES
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DATE /-32-¢

77,
AR

ry

REVISIONS

BY

L¥3(~ca

DATE

FILE

CHECKED BY

C | BORING Q

S~

SURFACE ELEV. 288. 4!

% |50 | 12m ]

12 1325

12 ig3o il

SAMPLES ——————— DEPTH N FT
BLows/FT ON SAMPLER — SYmBoL
Dry DensiTY N PCF LETTER
MO1STURE CONTENT IN %1 | : ——DESCRIPTION
MH gROWN CLAYEY SILT, ROOTS TO
13 ", FIRM
\ : GRADING LESS FIRM .
) g8 !
71761 18 m i GRADING TO RED=BROWN
1 ,
) l
(/
t
| O
“M
“W
MH | RED=BROWN DECOMPOSED ROCK, FIRM
15— \

MOTTLED 70O DARK BROWN

WATER LEVEL [=6-65

BoriNG COMPLETED 6-27-65

t0G OF BORINGS
NoTEs:
@ - DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
® - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
O - DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P - SAMPLER PUSHED INTO SOIL
DRIVING ENERGY = [40-(B WEIGHT OROPPING 30 IN. DAMES 8 MOORE

APPLIED EARYH SCIENCES
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DATE /—3c-&J

REVISIONS

8y

ey AL

946.7 (REV,6-61)

DATE

SeL3L-00/f

FILE

CHECKED BY

SAMPLES ————

BLows/FT ON SAMPLER

DéY DeEnsITY N PCF ——] _1

MOIsSTURE CONTENT N

%1

BORING 3 SurFace ELEV. 359,2!

DePTH N FT
— SYMBOL

LETTER
(— [—-DESCRIPTION

NOTES::

4o

46

23

66

B - DOEPTH AT WHI!CH
B - DEPTH AT WHICH
’ - DEPTH AT WHICH

0
P - SAMPLER PUSHED
D 'hO-LB WE)GHT DROPPING 30 IN.

RIVING ENERGY =

ST MH | RED=-BROWN CLAYEY SILT,
69 | 21 : SOME FINE ROOTS TO 9", FIRM
o, - GRADING TO VERY FiRM
vy 5 |
75 3% M
104
29 m LENS OF YELLOW BROWN SANDY
SILT

| =

70 118 m! 7T I NCLUSIONS OF DECOMPOSED
ROCK FRAGMENTS
- i
| 204 ’
15 M

| i

!
63 25— MOTTLED TO YELLOW BROWN

{

J

i

1

i
Y L"O—Jk e e

3 BORING COMPLETED £=23-65
NO WATER ENCOUNTERED
L OG O F BORI NGS

UNDISTURBED SAMPLE WAS TAKEN
DISTURBED SAMPLE WAS TAKEN
SAMPLE WAS LOST DURING EXTRACTION

INTO SOIL

DAMES 8 MOORE
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_pATE Z2-30-Cy -

»

By L L&

REVISIONS

By

6‘?5’6-@/

DATE

FILE

CHECKED BY

BORING % SurFace ELev. 340.1°"

SAMPLES ———————— DEPTH IN FT
BLows/FT ON SAMPLER — SyYmBOL
DRY DeENsiTY 1N PCF LETTER
MOt STURE CONTENT (N %1 _‘] (— [———DESCR|PT!ON
’ MH | RED~BROWN CLAYEY SILT, SOME
FINE ROOTS, FIRM
30 |73 |16 m ,
H
37 18 | 1 w2
L
MH | RED<BROWN TO PURPLE DECOM=
14
50 (73 | 18 rl POSED ROCK, FRIABLE, FIRM
15 .
- i MOTTLED WITH YELLOWISH BROWN
On i
i
201
|
3 |
|
: 2541
] i
! )
él
'~3Qﬁ§_ MH | RED=-BROWN CLAYEY SILT, MOD.FIRM
l
1
5w Ll

BoRING COMPLETED 6-22-65
No WATER ENCOUNTERED

LOG OF BORINGS

NOTES :
B - DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
® - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
0] - DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P =~ SAMPLER PUSHED INTO SOIL
DRIVING ENERGY = JUO-Ls weiaHT oropPinGg 30 in. . DAMES 8 MOORE

APPLIED EARTH SCIENCES
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BORING 5

¢

REVISIONS

S L3(-0c

:DATE

FILE

DATE /-36-¢5

oy /L L
‘CHECKED 8Y

SurFace ELEV. 330.6°
SAMPLES ————— DEPTH IN FT
BLows/FT ON SAMPLER SymBOL
DryY DeENsiITY 1IN PCF — LETTER
MO STURE CONTENT IN %1 r——-DESCRIPTION
! MH !RED-BROWN CLAYEY SILT, FIRM
H 82 | 42 h i
g
5 4
20 W
‘ [o81 SMALL INCLUSIONS OF DECOM-
149 75 30 = POSED ROCK FRAGMENTS
. 5
57 . M
204
56 |68 |55 M
i
;l
. N
2
28 F[ 57
364t
78 156 116 F
BORING COMPLETED [=1-65
NO WATER ENCOUNTERED
LOG ©OF BOR NGS
NoTES :
B - DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
® - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
0 -~ DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACT!ON
P = SAMPLER PUSHED INTO SOIL

DRIVING ENERGY = |)40—LB WEIGHT DROPPING 30 N, DAMES 8 MOORE

APPLIED EARTH SCIENCES

946.7 (REV, 6-61)

PLATE A-IE
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DATE

REVISIONS

8y

L3 ~a0)

FILE

DATE Z—36-(y .

CHECKED BY

gy /L& &

»

Q46.7 (REV, 6-61)

BORING 6 SuRFACE ELEV. 350.8'

SAMPLES —————— DepTH IN FT
BLows/FT ON SAMPLER — SYMBOL
DRY DeENSITY IN PCF LETTER
MO1STURE CONTENT IN %1 | ——DESCRIPTION
MH | BROWN CLAYEY SILT, FIRM
MOTTLED TO RED BROWN
51 |
GRADING SOME DECOMPOSED ROCK
' FRAGMENTS
10—
t
{
¥
20—
25 -
30 |

BORING COMPLETED [=1=E&9

£t 0G OF BORINGS

NoTES :
B - DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN -
B - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
[0 - DOEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P - SAMPLER PUSHED INTO SOIL
DRIVING ENERGY = JU0-L8 WEIGHT DROPPING 30w, DAMES 8 MOORE

APPLIED EARTH SCIENGCES

PLATE A-IF
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REVISIONS

DATE
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FILE

CHECKED BY

SAMPLES ——-

BLows/FT ON

DrRY DENSITY

SAMPLER '
tN PCF
Mo1sTURE CONTENT IN %1 *-1

BORING T

DEPTH
— SYMBOL

SurFace Erev. 358.1!

IN FT

-

LETTER
r—“‘DESCRIPTlON

10—

30

MH

RED-BROWN CLAYEY SILT, FIRM

GRADING SOME DECOMPOSED ROCK
FRAGMENTS

_LOG OF BORINGS
Notes:
B - DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
® - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
0O - DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P .- SAMPLER PUSHED INTO SOIL
DRIVING ENERGY = 40-us weiGHT DROPPING 30 IN.

APPLIED EARTH SCIENCES

PLATE A-~IG
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DATE / —39-C

av7?/,C

o
~

REVISIONS

BY

HH3l-Gef

DATE

FILE

CHECKED 8Y

SAMPLES

BLows/FT oN

DrY DENSITY IN PC
MO1STURE CONTENT I'N %T

BORING 38 SurFace ELev. 308.6!

R m—— DepTH 1IN FT
SAMPLER — SYMBOL
F . LETTER
l ——DEscrIPTION
BROWN CLAYEY S(LT, MOD. FIRM
GRADING TO FIRM
MOTTLED TO YELLOW-3ROWN
)-—i N
GRADING TO MOD. FIRM, SOME
DECOUMPOSED ROCK FRAGMENTS
} O—
{
MH
} 1
15—
|
{
i
20—
GRADING TO FiRM
i
25—':1
30

LOG OF BORINGS

NOTES :
@ - DOEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
1 - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
0O - UDEPTH AT WHI'CH SAMPLE WAS LOST DURING EXTRACTION
P - SAMPLER PUSHED INTO SOIL
DRIVING ENERGY = IMO-L,B WEIGHT DROPPING 301N. DAMES 8 MOORE

APPLIED EARTH SCIENCES

PLATE A-|H
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F¥5¢-00/

DATE

FILE

CHECKED 8y

SAMPLES —

BLows/FT oN SAMPLER-—]

DRy DENSITY IN PCF
MO1STURE CONTENT IN %1 __] ‘

BORING 9 SurFace Erev. 309.2°

DEPTH IN FT
— SYMBOL

LETTER
(— r——-DESCRIPTION

20—

mn
\Ji
|

BROWN CLAYEY SILT, FIRM

GRADING TO VERY FIRM

Lt 0OG OF BORINGS .
NOTES:
B - DOEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
® - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
D -~ DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P - SAMPLER PUSHED INTO SOIL
DRIVING ENERGY = J4O-LB wEIGHT DROPPING 30 IN. DAMES B MOORE

APPLIED EARTH SCIENCES

PLATE A-1J
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DATE

S ¥i¢-0cy

FILE

CHECKED By

BORING 10  SurrFacE ELEV. 379 9!

SAMPLES ——— DePTH N FT
. BLows/FT ON SAMPLER — SYMBOL
DryY DEns1TY IN PCF LETTER
MOy STURE CONTENT . IN %1 l {_ ——DESCRIPTION
Mti | BROWN CLAYEY SILT, FIRM
| MOTTLED TO LIGHT GRAY, SOME
CECOMPOSED ROCK FRAGMENTS,
\ MOD. FIRM

10— ‘
157
20—
25—

4

LOG OF BORINGS

NOTES: _
‘B - DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN ‘
® - DEPTH AT WHFCH DISTURBED SAMPLE WAS TAKEN
D - DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P - SAMPLER PUSHED INTO SOIL
DRIVING ENERGY = |[40-LB wE1GHT DROPPING 30 in. DAMES 8 MOORE

APPLIED EARTH SCIENCES

PLATE A~lK
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DATE /-30-¢5

[y

REVISIONS

By

at

CHECKED BY

8y

DATE

36-c 9/

FILE

SAMPLES — -
BLows/FT oN SAMPLER
DRY DENSITY 1IN PCF —

Mo1STURE CONTENT N %1

BORING 11 SurFace ELEv. 370.3'

DEPTH IN FT
— SYMBOL

LETTER
(_ ‘”““DESCRIPTtON
BROWN CLAYEY SILT, FIRM
MOTTLED TO YELLOW=RROWN
10 ,
MH GRADING TC MODERATELY FIRM
GRADING TO FIRM
(R b
i
20
i
= i
25
30~

L OG BORINGS
NOTES:
B - DEPTH AT WHICH UNDISTURBED S_AMPLE WAS TAKEN
® - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
00 - DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P - SAMPLER PUSHED INTO SOIL ,
DRIVING ENERGY = |U40-LB weiGHT DROPPING 30 IN. DAMES 8 MOORE

APPLIED EARTH SCIENCES

PLATE A-|L
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DATE /=33-(1"

REVISIONS -
8Y

DATE

Fgl-6ey.

FILE

gy K¢

CHECKED. BY

ceeno

SAMPLES ——

BORING 12

SurFace ELEV. 293.4!

T

L

LETTER
r*-DESCRIPTION

Brown cLAYEY SILT, MOD. FIRM®

GRADING TO FIRM

GRADING TO MODERATELY FIRM

GRADING TO FiIRM

: DEPTH IN F
BLows/FT ON SAMPLER - . — SymBo
Dry DENSITY IN PCF —
MOt STURE CONTENT IN %1 -] (_
L z ]
J
10—
. MH
15
20
25~
30

LOG OF BORINGS

DAMES B MOORE
- e APPLIED EARTH SCIENCES

NOTES :
B - DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
8 - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
00 - DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
P - SAMPLER PUSHED INTO SOIL '
DRIVING ENERGY = JU40-LB wEIGHT DROPPING 301N.

PLATE A-iM
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"DATE /-3 2-(5
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REVISIONS

-BY

_DATE

¥93(-Gs!

FILE

CHECKED “BY

BORING 13  SurFace Etev. 363.8¢
SAMPLES ———— DEPTH IN FT
BLows/FT ON SAMPLER — SYMBOL
DRy DENSITY IN PCF — LETTER
Moi1sTURE CONTENT N %T ' [__ r——'DESCRIPTION
BROWN CLAYEY SILT, FiRM
MH
£, -
7
IO—:&% BROWN WEATHERED ROCK (BOULDER?T)
.
BROWN CLAYEY SILT, FIiRM
. 15 MH
i
20{ il
J BROWN WEATHERED ROCK (BOULDER?)
BrROWN TO RED BROWN CLAYEY SILT
WITH SOME DECOMPOSED ROCK
25 FRAGHMENTS, FIRM
MH
30 1 -

LOG OF BORING

NOTES :
B - DEPTH AT WHIiCH UNDISTURBED SAMPLE WAS TaK
® - DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN
0 -~ DEPTH AT WHICH SAMPLE WAS LOST DURING EXT
P - saMPLER PUSHED {NTO SOIL
DRIVING ENERGY = [40-LB weEIGHT DROPPING 30 IN.

S

EN

RACTION

DAMES 8 MOORE

APPLIED EARTH SCIENGES

PLATE A-IN




246.7 (REVa 6-61)

NS

REVISIONS

8yY.

DATE Z/-39-C5

[y &

CHECKED 8Y._

8y

DATE

SFE3C-Co)

FILE

SAMPLES e

BLows/FT ON' SAMPLER

Dry DENSITY IN PCF —
MO1STURE CONTENT IN %1 ]

NoTES:
. -

= -

jm} -

P

D

R1IVING ENERGY

:

BORING }4

DeEPTH IN FT

— SymBOL

‘-L

SurFace Erev. 267.8!

ETTER
r——DESCRiPTION

L OG

0F

15

20+

MH

BROWN CLAYEY SILT, MOD. FIRM

GRADING TO FIRM, SOME DECOM=
POSED ROCK FRAGMENTS

BORING COMPLETED 7~1-65

BORINGS

DEPTH AT WHICH UNDISTURBED SAMPLE WAS TAKEN
DEPTH AT WHICH DISTURBED SAMPLE WAS TAKEN

DEPTH AT WHICH SAMPLE WAS LOST DURING EXTRACTION
SAMPLER PUSHED INTO SOIL

= |40-Le WEIGHT DROPPING 30 IN.

DAMES 8 MOORE
APPLIED EARTH SCIENCES

PLATE A-IP
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DATE [_S2-C™
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946.7 (REV, 6-61)

DATE

HH3C-o2 1

"FILE

CHECKED  BY

NOoTES:

[ ] -
® -
o -
Po-

DRIVING ENERGY

SAMPLES

BLows/FT oN SAMPLER
DRy DENsSITY IN PCF
Mo STURE _~] _

CONTENT IN %1

BORING 15

DepTH tN FT

r——'DESCRIPTION

SURFACE ELEV. 262.1"

DEPTH AT WHICH
DEPTH AT WHICH
DEPTH AT WHICH
SAMPLER PUSHED

= 14D

BoRrING COMPLETED

LOG OF BORINGS

UND}ISTURBED SAMPLE WAS TAKEN
DISTURBED SAMPLE WAS TAKEN

SAMPLE WAS LOST DURING EXTRACTION
INTO SOIL

-LB WEIGHT DROPPING 30 1IN.

RED«3BROWN CLAYEY

— SYMBOL
r—LETTER
5= | FRAGMENTS
MH
107
5
20—
25—
30

SILT, FIRM

GRADING SOME DECOMPOSED ROCK

1-1-65

DAMES 8 MOORE
APPLIED EARTH SCIENCES

PLATE A-IQ




FORM NO, 467.1 (2-64)

o - .
" MAJOR  DIVISIONS CRAPH ALETTERY rypical  DESCRIPTIONS
- SYMBOL sSrmBoLy’ "NV s
‘WELL-GRADED GRAVELS, GRAVEL:™
BRAVEL GW SAND MIXTURES, LITTLE OR
AND CLEAN GRAVELS NO FINES
GRAVELLY (LITTLE OR NO - = —
SOILS FINES) POQRLY-GRADED GRAVELS,GRAVEL-
GP SAND MIXTURES, LITTLE OR
COARSE : NO FINES
&RAINED R
SOILS ‘
. { f o " GM SILTY GRAVELS, GRAVEL~SAND-
P SILT MIXTURES
ogf*golggg 20 - Joravers witn Fines BT Ll {{ L
7108 RETAINED | (APPRECIABLE AMOUNT e
ON NO.4 SIEVE OF FINES) G/ CLAYEY GRAVELS, GRAVEL-SAND-
A 14 A
A GC CLAY MIXTURES
7o,
sSW WELL-GRADED SANDS, GRAVELLY
SAND SANDS, LITTLE OR NO FINES
AND CLEAN SAND (LITTLE
SANDY OR NO FINES)
SOILS sP POORLY-GRADED SANDS, GRAVELLY
MORE THAN 50% SANDS, LITTLE OR NO FINES
OF MATERIAL 1S e
THAN NO.. IR :
288 SIEVE SiZE ‘] ) 'g!ﬁl 4 . .
. . ! -I SM SILTY SANDS, SAND-SILT MIXTURES
MORE THAN 50% %ANDS wiTh Fines  BIR ! }
OF COARSE FRAC- | (APPRECIABLE AMOUNT/R bt
TION PASSING OF FINES) "“"'7"
NO. 4 sIEVE ,///’,// sSC CLAYEY SANDS, SAND-CLAY MIXTURES
# If .
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOURy SILTY OR
GLAYEY FiNE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTIGITY
- INORGANIGC CLAYS OF LOW TO MEDIUM
GQA?ﬁED 5|LTS LIQUID LIMIT cL PLASTIGITY, GRAVELLY CLAYS,
SOILS- CLAYS LESS THAN .50 SANDY CLAYS, SILTY CLAYS, LEAN
- . CLAYS
ORGANIC SILTS AND ORGANIC
OL SILTY CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEOUS OR
MH DIATOMACEQOUS FINE SAND OR
. SILTY SOILS
MORE THAN 50% ) L
OF MATERIAL IS SAhES LIQUID LIMIT INORGANIC CLAYS OF HIGH
SESLLEB THAN NO. CLAYS GREATER THAN 50 CH PLASTICITY, FAT GLAYS
SIEVE SI2E . )
OH ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS
} PEAT, HUMUS, SWAME SOILS
HIGHLY ORGANIC SOILS PT WITH HIGH ORGANIC CONTENTS

NOTE! DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS.

SOIL CLASSIFICATION CHART

UNIFIED SOIL CLASSIFICATION SYSTEM

PLATE A-2

e
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7 946.7 (REV, 6-6) .

Yp3c-00/

DATE /-3¢~

DATE

FILE

CHECKED BY

CONSOLIDATION {N INCHES PER INCH

0.020

100

PRESSURE

8 3

F D

{200

0.010

IN LBS, / sQ. FT.

2000

88 g 8
or . I |

0.030

0.040

0.050

0.060

0.070

CONSOLIDA

TION TEST DATA

DAMES B MOORE
APPLIED EARTH SCIENCES

PLATE A-3
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APPENDIX B

SITE GEOROGY |

- THE §|TE s LOCATED;(NvTHE GENERAL AREA OF THE FORMER KOOLAU VOLCANO
CALDERA. THE CALDERA WAS ERoaAst-?oaMto IN‘LATE'TERTiAéY TIMES BY THE
COLLAPSE OF THE TOP OF THE VOLCANO OVER ITS VENTS. SUBSEQUENTLY, THE CALDERA
WAS FlLLEDAWIfH»TngK, HORI ZONTAL BASALT FLOWS THAT WERE LATER INTRUDED BY
BASALTIC DIKES. THESE DIKES WERE FEERER CHANNELé FOR LATER BASALT FLOWS.
THE s|TE'AREAﬂ1s UNDERLA]N BY THI'S DIKE COMPLEX WHiCHiISZTHE FIRE PIT AREA
OF THE OR[GINAL cALpERA, THIS coMPLgx fs GQNSIDEﬁED.TO‘BE A_M;MBER oF TH;
KAILUA VOLCANIC SERIES OF ROCKS .

; ~THé CALDERA>wAs DEEPLY ERODED DURING EARLY AND:MLDDLE PLEISTOCENE
TIMES, THE“FIRE élf AREA WAS.LEFT'STANDING AS A PROMINENT RIDGE COMPLEX,

| CHANGEs‘;N THE STAND OF THE SEA occQRREo bURING MfDDFE AND LATE PLEISTO-
CENE TIMES AND THE CALDERA'AREA MAY HAVE BEEN SUBMéRGED AS MUCH AS IZOO FEET.
A,TchK RANGE OF SEDIMENTS WAS DEPOSITED AT THIS TIME BY MARINE AND FLUVIAL
AGENTS. . THESE SEDIMENTS LAPPED UP ON THE FIRE PIT RIDCéS‘IN THE AéEA.oF THE
SITE;E-HERE THE ALLUVIUM APPEARs TO BE FFUVIATILE IN‘ORIGjN;.GOMPOSED MAINLY

OF SILT AND CLAY DERIVED FROM THE DECOMPOSITION OF THE BASALTIC. ROCKS. OFTEN

| CONGLOMERATE L_E‘NSES ARE PRESENT WHICH CONSIST OF GRAVEL:'TO COBBLE=S|ZE FRAG=

MENTS OF SOFT AND FRIABLE DECOMPOSED BASALT IN A‘MA#B[X OF FINE GRAINED
MATERIAL. THESE DEPOSITS DIP AWAY FROM.THE éloess ToQARD THE LOWLANDS.,
 DuR|NG LATE PLEISTOCENE OR RECENT TIMES, STREAM BASELINES WERE:LOWERED
AND THE OLDEA ALLUVIAL:DEPOSITSIWEgEfERODED;AND D{géEbIEDﬁW'DOVN-CUTTING;
STREAMS. IN. THE SITE AREA,A FAIRLY wELL-INCISED-DRAINAGé SYSTEM HAS BEEN CUT

INTO. THE OLDER ALLUVIUM. MORE .RECENT ALLUVIAL.DEPOSITS HAVE BEEN LAID DOWN

v .

DAMES & MOORE




B2

IN THE DRAINAGES AS A RESULT OF EROSION AND RE=WORKING OF OLDER ALLUYVIUM AND
THE EROSION OF THE DECOMPOSED BASALT IN THE RIDGES. THE DEPOSITION OF THIS
MATERIAL UNDER TORRENTI AL WATER CONDITIONS IS EVIDENCED BY THE INCLUSION OF

GRAVEL TQ./COBBLE=SIZE FRAGMENTS OF SOUND ROCK IN THE ALLUVIUM. .

- 000 -

DAMES & MOORE
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Attention: Mr, Jerry H. Nunogawa

tee ! CONDULTIGD LS L, CHETHE AF DU T AR SCIENCET

’
2075 SOUTH KING STREET - HONOLULU. HAWALI 96814 « (308) 946-1155
CABLE: ODAMEMORE . TELEX. 63-4100

April 18, 1972

Belt, Collins & Associates, Ltd.
745 Fort Streett

Suite 514

Honolulu, Hewaii 96813

Gentlemen;

Letter No. 2 '
Consultation re Site Grading
Proposed College Addition
Hawali Loa College

Kaitua, Oshu, Hawalli

Iln our preV|ous letter dated April 12, J972
regardLng site gradang at the proposed college add|+|on

‘we presented our opinion that the grading shown on _your
plans would perform satisfactorily., We stated tha
- 1.5 horizontal fto 1 vertical cut slopes and 2 horizonfal

to 1 vertical fill slopes would perform adequately., We
did not, however, specifically mention the non-compliance
of your plans wlfh the grading ordinance of the City and
County of Honolulu, which requires benches in cut slopes

_greater than 15 fee+ in height. We wish to express our

opinion at tThis Time that the proposed cut siopes, which
are a maximum of 2Q feet in height, will perform satis-

‘.facforlly wnfhouf benches.

We trust this ietfer clarifies our previcus one.
If you have any further questions or require additional

"~ consultation, please feel free to contact us.

Yours very truly,
DAMES & MOORE

S&Q;Jk <. CDﬁ;*‘
Dayld C.

DCL ES mw Liu

(four copies submitted)
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CONGULTING CMATHEERS I8N ThE APPLIE D EAHTH SCIENCES

LN
FAADINO
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VANCOUVE.

o

C

SEB7S SOUTH KITNG STREET - HONOLULU., HAWAIL 9G8I14 » (808) D46 -
G3-4100

SN & L CAMEMORE TELE X

April

Bol+, Collins & Associates, Ltd.
745 Fort Street _
Suite 514

~honolulu, Hewaii 96813

Aiientfion: Mr. Jerry H. Nunogawa
Gentlemen:

Consultation re Site Grading
Proposed College Addition
Hawaii Loa College

Kailua, Oahu, Hawaii

12,

145 €

1972

Following our discussion with you on March 30,
1972, we reviewed the drainage and grading plans,
C-5 and C-15, for the proposed addition to Hawaili
and we made a site inspection on April 11, 1972,
our site inspection and the date from our earlier report¥,
ve believe that the proposed grading shown on your plans

would perform satisfactorily,

Sheets C-4 R
Loa College,
Based on

In general, the soils encounfefed at the site

may eafely be cut at 1 5 horizontal:1 vertical

slopes as

planncd. When properly compacted, these same soils will
perform sefisfactorily at the planned fill slopes of 2:1,
In @reas where the fill slopes are constructed on natural

slopes steeper than 4:1, we recommend cutting a bench
wide into the natural slope for every 15 feet of fill
~The bench will help key the fill |nTo the exnsflng slope.

i f durlng the earthwork opera1|ons,

alsc

subsurface

8 feet
height.

solls encountered are dissimilar from those antficipated from

our report or any seepage in the slopes is discovered,

we

would wanit to reappraise the situation in order to suggest

some modification in the grading plans.

-~

¥See our report, "Site lnvest! oaflOn Proposed Hawai i
Loa Coilege",

Collcge Campus, Kailus, Hawaii, for Hawaii
dated July 30, 1965, :

-

-

Loe
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S DMARIES 2 RIS OIS

Belt, Collins & Associates, Lid.
April 12, 1972 :
- page 2 -

~We trust this letder is sufficient., |If you'have
any questions or require additional consultation, plcase feel
free to contect us.

]
b

Yours very truly,

DAMES & MOORE

&;’"»_". A C C\,..;

‘ ‘ : David C., Liu
DCL ES mw .

(four copies submitted)



ATLANTA NEW YORK
CTHICAGO PORTLAND
OENVER SALT LAKE CITY

DARES & NMNMMOOCRE Chouston  sestrie

LOS ANGELES

;
J
g

CONSULTING ENGINEERS IN THE APPLIED EARTH SCIENCE
EARTH SCIENCES : . CES LONDON, ENGLAND SYONEY. AUSTRALIA

MADRID, SPAIN TEHRAN, IRAN

TORONTO.CANADA

2875 SOUTH KING STREET - HONOLULU, HAWAIL 968l4>’ (808) 9246-1455 - TELEX: 6-3276

PARTNER: DAVID C. LIU
July 12, 1968
—Beti—temmon—i—ke~
1402 Kapiolani Boulevard

Honolulu, Hawaii. 96814

Attention: Mr. Robert Sarae 3

W

Gentlemen:

Benches on Cut.Slopes
"Hawaii Loa College Campus
Kaneohe, Oahu, Hawaii

This letter is written to confirm our discussions
with you regarding the need for benches on cut slopes at
the Hawaii Loa College campus in Kaneohe, Oahu, Hawaii.
Our previous work at this site 'was described in our report,
"Site Investigation, Proposed Hawaii Loa College Campus,
Kailua, Hawaii, for Hawaii Loa College," July 30, 1965.

We reviewed the preliminary grading plan ydu
_ prepared, which showed benches on the cut slopes near the

library buildings. |t is our opinion that benches are
normally used for slope maintenance and for trapping falling
rocks. ' o

We generally would like to see benches every

I5 feet in elevation in order to assist in slope maintenance
work., However, in view of the existing topography, and the
probable better maintenahce on a college campus, it is be-
lieved that the spacing of benches at 25 feet in elevation,
as you indicated on your grading plan, is permissible.
Therefore, we are in accord with your plans on this matter.

Very truly yours,
DAMES & MOORE

Gt

. David C. Liu
DCL mw
(three copies submitted)

cc: William L, Pereira & Associates ()

CASLE ADDRESS!I DAMEMORE



ATLANTA
CHICAGO
- . DENVER -
. - HONOLULU,
RN - OARAMES & NMOORIE nousToN
. \““\‘I-"’[] . )
Rz . . . s C-
EARTH SCIENCES CONSULTING ENGINEERS IN THE APPLIED EARTH SCIENCES

LOS ANGELES
LONDON, ENGLAND
MADRID, SPAIN

TORONTO

NEW YORK
PORTLAND

SALT LAKE CITY
SAN FRANCISCO
SEATTLE

SYDNEY. AUSTRALIA
TEHRAN, IRAN

1 CANADA

2875 SOUTH KING STREET
CABLE: DAMEMORE
PARTNER: '
ASSOCIATE:

HON.OLUL_U, HAWAII 96814

- (808) 246-1455

F TELEX:
DAVID C. LIU

W

'R

S-3276
JAMES R. SWAISGQOOD
CHIEF ENGINEER: ~ HOWARD A.SCHIRMER
| October .16, 1969
Belt, Collins & Associates Ltd.
1402 Kapiolani Boulevard '
Honolulu, Hawaii 96814 o
Attention: Mr. Masao Nakamura g =) f
. : ("‘4 A B
Gentlemen: 2 — ¢
‘ . m (& {
_ ol .
Review of.Grading S < v
Proposed Library i} = v
Hawaii Loa College 2 . t
Kaneohe, Oahu; Hawall & r
We have reviewed your drawing +|+!éd""Library
Grading & Drainage Plan, Hawaii Loa College, Kaneohe, Oahu
Hawaii, Sheet C-1.4," dated September 10,1969. The
grading design is generally

‘in conformance to our soils

report¥* for the proposed college and should be sa+|=fac+ory

if performed under adequate field earthwork 1nspecf|on.
Yours very truly,
DAMES & MOORE

;,_es

*

/

JRS HAS .mw

James R.
(three copies submitted)

Swaisgood

*¥U"Site

Investigation, Proposed ‘Hawaii Loa Corlége Campus,"
Hawaii for Hawaii

Loa Coflege" dated July - 30, 1965.

" THIS WORK, WAS PREPARED BY
ME OR UNDER MY SUPERVISION.




