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Attention: Mr. Robert B. Liles 

Gentlemen: 

The attached report represents the data, conclusions 
and recommendation~ qf an investigation of Soil and Foundation 
cond_itions at the site of the proposed Pearl Ridge Shopping 
Center, Kaonohi Ridge, Oahu, State of Hawaii. 

The scope of services provided in this investigation 
was planned in collaboration with the Architect. During the 
co'IJ,rse of the investigation, preliminary data was transmitted 
to the Architect for review. 

In general, except for the low areas !lear the southwest 
corner of the site and. along the existing drainage channel; soil 
cohditions are favorable for the development of the site using 
shallow spread footings •. In those areas of poor soil conditions 
driven piles may be used or certain measures may be taken 
during grading such as preloading, to improve conditions to 
the point where beating loads can be supported by spread foot-. . 

ings. 
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This investigation was made in accordance with 
generally accepted engineering procedures and included such 
field and laboratory tests considered necessary in the circum­
stances. In the opinion of the undersigned, the accompanying 
report has been substantiated by mathematical data in conformity 
with generally accepted engineering principles and presents 
fa,irly the design informa~ion requested by your organization. 

RAM/rg 

Very truly yours 

MAURSETH, HOWE~ LOCKWOOD 
& ASSOCIATES 

~~a...'YYt~ 
Richard A. Martin 
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INTRODUCTION 

This investigation was made for the purpose of 

obtaining information on the subsurface soils on which to 

base recommendations for a suitable foundation design for the 

proposed Pearl Ridge Shopping Center. The development will 

be located between Pearl City and Aiea on the island of Oahu, 

State of Hawaii. The location of the site, relative to existing 

streets and landmarks, is shown on the Vicinity Map, Plate 1, 

attached to this report. 

SCOPE OF WORK 

The scope of services provided was outlined in a 

11 Proposal''• dated January 14, 1970. Essentially, the following 

information is provided for the use of design engineers: 

l.;, General soil condition of the site. 

2. The physical characteristics of the soils 

encountered. 

3. Recommended allowable bearing pressures 

and reco:tnm.ended foundation depths for 

·spread footings or pile foundations. 

4. Estimated settlements of foundations subjected 

to design pressures. 

. l 
. I 
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s. Opinions on possible construction problems. 

PREVIOUS REPORTS 

Previous investigations on the site have been made by 

others. These were reviewed as a part of this investigation ~nd 

the data and information therein was taken into account in the· 

conclusions and recommendations of this report. 

PLANNED CONSTRUCTION 

The proposed shopping center will cover approximately 

29 acres overlooking Pearl Harbor. The major structure will 

consist of a two story mall bounded on the west by Liberty H·ouse, 

, and on the east by J. C. Penney's. The structure, to be of 

reinforced concrete construction, will cover approximately 

285, 000 square feet. Typical bays will be 24 by 28 feet in plan 

dimensions. 

The planned elevation for the lower, upper and roof 
(. 

levels are 44, 63 and 82 feet respectively. The northwest corner 

of the site is at elevation 96 feet. To lower the elevation two 

· retaining walls will be necessary. One will be placed five feet 

from the adjacent ~treets, With a ma,xirnum height of 33 feet;. 
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The second wall will retain approximately 20 feet of soil and 

tock al).d will form the outer wall of the main structure .• 

An Additional Penney's building will be located east of 

. the main structure. This single story structure, with a base-

:tnent under the majority of the area, will have the main floor 

at elevation 58. 5 feet and the basement at elevation 45. 5 feet; 

this latter elevation lies above the present surface ip some parts 

6f the s.ite. 

A single story complex of structures, inCluding a bank, 

service shops, market and restaurant, will be located near the 

e intersection of Kaonohi Street and Kamehameha Highway. The 

area covered by these structures will be approximatley.SO, 000 

$quare feet. 

A concrete lined drainage channel has recently been 

constructed near the east end of the property. It is planned to 

utilize the area adjacent to the cha,n:i:lel for parking on the east, 

and a traffic ramp with two levels of parking on the west side of 

the channel. A pedestrian and automotive bridge is planned at 

the intersection of the southern property line apd the channel. 

Along the entire southern boundary, a retaining wall of 
. . 

·vatiahle height will be construct~d between the pa~king areas and 

-

·: 
' 
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the adjacent Sumida Watercress Farm. 

SITE C:ONDlriONS 

S_URFACE. 

The site is presently open c:md undeveloped eJ.(cept for 

old Moanalua Road, which presently C'l}tS th:rough the site but will 

later be removed •. Structures on the site are the concrete lined 

dr(!.iriage char>.nel, and a few single story,. wood frame structures. 

The site elevations range from +96 feet at the northwest 

corner to +2 feet in the southern corner. General drainage of 

e the site is to the south. 

A sparse growth of brush and weeds cover the majority 

of the area, with a few large trees along the southern property 

· line. Large boulders, up to five feet in diameter, have beeri.' 

wasted in· the northern portion of the site. 

':['he effects of erosion on the silty surface soils is 

evident in the form of numerous rivulet channels, one foot wide 

and three inches deep, cros~:j.ng the s'l}rface of most of the flat 

area • 

• ·. ·~ ... , 
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SUBSUR:E'ACE 

The near surface soils over most of the site consists 

of ~ reddish brown to brown clayey silt with numerous gravels, 

cobbles and boulders. This sedimentary deposit is underlain 

by weathered volcanic basalt found at various depths. A hard, 

massive basalt is found below the weathered zone. 

Two areas of the site, one along the concrete lined 

drainage channel and the other in the southern corner of the site 

between the watercress f~rm a,nd Kaot10hi Street, contain soils 

of a softer characteristic. These areas are noted on the Plot 

Plan, Plate 1, as Area A and Area B. 
\ 

Along Kamehameha Highway, in the southern corner of 

the site (Area A), recent fill was encountered in the upper 7 to 

8 feet in borings 11, 12, and 31. It is understood that at one 

time, this area was part of the existing watercress farm. Below 

this fill, approximately 10 feet of soft silt was encountered. 

The existing drainage channel was built over an old 

stream bed. The subsurface soils in this vicinity are variable 

in quality and physical char~cteristics, depending on the time of 

deposition. All borings close to the channel (Area B) disclosed 

i'" 
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layers of soft silts and loose sands. Borings numbered 20 to 

25 encountered loose and soft, saturated soils to depths 

ranging from 21 to 40 feet. Various amounts of highly organic 

(peat) deposits and soft, marine sands were also encountered 

in the borings at lower elevations along the drainage chaD.Ilel. 

·Water was found in all borings drilled in this area at depths 

ranging from 9 to 19 feet below .the surface. 

Additional existing fill soils was found at the surface 

in borings 3, 9, 10, 15, 17, 18, 24 and 25 to depths ranging 

from 2 to 7 feet. 

Details of the subsurface investigation and the soils 

encountered are presented in Appendix A, Field Exploration. 

The depths where groundwater was encountered are shown on 

the Logs of Borings, inclucl,ecl, in Appendix A. 

DISCUSSIONS AND RECOMMENDATIONS 

GENERAL 

It is concluded that the majority of structures can be 

supported on shallow spread footings resting on natural soils 

or on compacted fills~ The type of foundation and general con­

struction methods depend primarily on their location on the 

i 

i 
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site and the elevation of the lowest floor. Provisions should be 

made to protect the foundation soils from moisture infiltration. 

It is recommended that exterior grading provide for adequate 

surface drainage away from structures. 

As disclosed by borings in the areas where soft soils · 

. underlie proposed structures, driven piles would offer positive 

stable support. However, consideration should be given to 

surcharging these areas with a temporary fill to reduce settle;;, 

. merits due to the imposed building loads founded on spread 

footings. The choice will depend upon the relative costs of the 

two methods of support and tolerable settlement. These matters 

are discussed in detail later in this report. 

SITE PREPARATION AND GRADING 

The following specificati.o~s are recommended for 

grading of the site: 

1. All trees, grass, weeds, vegetatio11, debris and 

other deleterious material shall be cleared from 

the site. 

2 Where buildings are supported on shallow foundations, 

all existing fills under building areas shall be 
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removed. The surface of all areas to receive 

new fill shall be scarified to a depth of six { 6) 

inches, moistened or aerated where necessary, 

and compacted to a minimum of 90% of the 

maximum density as determined by ASTM.,.l557. 

· ~. Under areas to be paved, all existing fills shall 

4. 

be removed and/ or recompacted to a minimum 

depth of two feet {possibly more, dependi:Q.g upon 

conditions disclosed during grading). The degree 

of compaction shall be at least 90% of the afore­

mentioned standard. 

All fill intended to support interior or exterior 

co:Q.crete slabs or paving shall be compacted to 

at least 90o/o. 

5. All fill intended to support structural loads shall 

be compacted to at least 95%. In general, such 

compaction shall extend beyond the edges of 

footings supported on fill a distapce equal to the 

depth of compacted soil beneath the footings or 

3 feet, whichever is greater. 
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Remarks 

6. All other fills and backfills shall be compacted 

to at least 90%. 

7. Where fill is to be placed on slopes steeper 

then 5 to 1, the slope shall be benched into 

firm, natural soil or rock before placing fl.ll. 

8. Subdrains shall be provided under fills where 

seepage or subsurface water is encountered or 

expected. Such drains shall consist of a mini­

mum of 3 square feet of No. 3 rock, and where 

large flow is expected, supplemented with a 

4 inch perforated drain pipe. 

9. . All new fill shall be non-expansive soil, free of 

large rock (over 4")~ vegetation and all other 

debris. 

When placing fil~s adjacent to walls, caution should be 

e)Cei'cised in operating heavy equipment so as not to damage walls. 

Although present plans .show no major unretained slopes, 

. the !ol.lowi11g is recommended for any future planned cut or fill 

.r 
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slopes: 

Height 

0 - 10 feet 

10 - 20 feet 

Slope Angle 
(Horizontal to Vertical} 

1-1/2 to 1 

2 to 1 

Further studies should be made for permanent slopes 

· over 10 feet high in areas of $oft underlying soils •. 

S~RUCTURES 

Mall 

Based on the results of the field and laboratory inves-

tigations, the firm natural soils are capable of supporting spread 

footings, founded at a depth of two (2} feet below the lowest ad-

jacent grade. A maximum allowable bearing value of 7, 000 pounds 

per square foot is recommended for design purposes. It is 

important that the footings be founded either on the firm natural 

clayey silt or on basalt. Care should be taken when excavating 

not to disturb large boulders below the footings. It is recommended 

that the last foot be excavated by hand. 

Some of the footings will be founded in weathered basalt 

which grades stronger with depth. The weathered basalt caused 
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little difficulty in the drilling of the test borings and it is 

anticipated that it can be excavated with conventional earth 

moving equipment. 

It is estimated that the total settlement of the structure 

founded on the natural soils and/or weathered basalt will be less 

than one { 1) inch. Differential settlements between adjace:Qt 

columns are estimated at less than one-half (1/2) inch. 

For general· comments o:h footing design, refer to the 

sectio!l entitled FOOTINGS, presented later in this report. 

J. C.",Penney's Additional Building 

General 

This building will be located partly on natural soils 

. and partly over fill. · The portion of the fill lying adjacent to and 

east of the proposed structure, will vary in thickness from approx­

im(l.tely 15 to 20 feet. As the fill extends farther to the east, it 

will be underlain by a soft, compressible san::l and silt layer 

associated with the old drainage course. The fill placed will effect 

the settlE:lil'lt;mt a11d deflection of the eastern side of the structure. 

> 
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It is anticipated thatth.e fill will cause a settlement 

of the natu.ral soils <!-djacent to and under the proposed building 

on the order of two (2) inches. The maximum settlement of the 

natural soils, caused by compression of the soft underlying soils, 

is es .. tiniated at eight (8) inches near the center of the filled area. 

The two inch settlement mentioned above will occur only 

on one side of tb,.e building area. If this settlement is tolerable, 

spread footings; either on compacted fill or natural, firm clayey 

silts, can support the structure. A bearing value of 3, 000 pounds 

per square foot is recommended for footings founded at least two 

feet below the lowest adjacent grade. Settlement of footings, under 

structu:ralloads only, will be negligible. 

To reduce residual settlement along the eastern side of 

the building after construction, the area could be surcharged with 

on-site soil. A 20 foot high fill, extending at least two feet outside 

. the building line in the eastern direction, would reduce the residual 

settlement to an estimated one-half ( 1 /2) incl:1,. The fill should 

remain for at least four months before building construction~ 

Settleroent rn<!-rkers should be placed in the fill area l.n order to 

: ·' i. 
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determine rates of settlement and thus to be able to predict 

when the majority of the settlement has taken place. 

In considering the possibility of surcharging this area, 

comments ·presented later in this report (SECTION - Drainage 

Channel Retaining Wall) should be reviewed. 

Pile Support 

If the expected differential settlement is unaccept-

able, and the area is not surcharged, the eastern, and single story 

portion: of the structure may be supported by driv~n piles. The 

e 
piles would extend approximately 30 feet below the existing grade. 

It is anticipated that either a 12-inch round wooden pile, or a 6·inch 

steel pipe pile driven to this depth can support a load of 20 tons and 

10 tons respectively. 

All piles should be driven in .accordance with the recom-

mendations given in the "Pile Driving" section of this report. 

The basement walls of the building will also act as retain-

ing walls'. An active lateral pressure, not including possible 

exterior live loads, i.e., truck traffic, but with adequate provision 

made for drainage, of 30 pounds per cubic foot equivalent pressure 

is recommended. 

e 
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Single Story Structures 

General 

The subsurface soil conditions in the 

southwestern portion of the site can be isolated into two general 

areas. The·area noted as "Area A" on the Plot Plan, and the area 

to the north of Area A. The soils found in Area A consist of 7 to 8 

feet of fill, underlain by approximately 10 feet of soft silt. Along 

the property line bounded by the watercress farm the soft silt was 

encountered in the upper 10 feet. In the area to the North of Area 

e A, only. fir:i:n, natural clayey silts were encountered. 

Area A 

It is recommended that as much of the 

existing fill as is practical be removed from under and 10 fE;!et out-

side the building area. The excavation will probably be limited by 

the high water level found in this area. The excavation can then be· 

refilled with compacted fill (see SITE PREPARATION AND 

GRADiNG}. Following the placement of the permanent fill, a 

temporary surcharge fill should be placed and allowed to remain 

for app:roximately 3 months, or more, . depending upon the results 

-
j 
I 
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of settlement reading of the area. 

The single story building could be supported by spread 

footings resting on the firm compacted fill. A design bearing 

value of 3, 000 pounds per square foot is recommended. Settle-

me:r;tt of footings due to the building loads should not exceed 

1/2-inch, provided the area has been surcharged. 

Another method of structural support would be driven 

piles. · Piles driven 10 feet below the soft soil zone could give 

adequate support for the anticipated loads. Either an 12-inch 
\ 

round wooden pile or 6-inch steel pipe pile could be used to support 

allowable. loads of 10 - tons and 5 - tons, respectively. 

All piles should be driven in accordance with recom-

rpendations given in the "Pile Driving" section of this report. 

Northern Ar~a 

The portion of the single story shops 

north of Area A can be supported by spread footings located two 

feet below the lowest adjacent grade. A maximum bearing value 

of 4, 000 pounds per square foot is recommended. For footings 

up to four feet wide founded on the firm, natural soil, under the 
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·fully applied design load, settlement of less than one-half ( 1 /2) 

inch is anticipated. 

Along the eastern property line, footings should be 

located so that the horizontal distance between the edge of the 

footings and the slope face is at least 5 feet. These recom­

mendations are based on the assumption that no new fill would 

be placed under the building. 

General recommendations on footing design are presented 

in the section entitiled Footings. 

Automobile a.nd Pedestrian Bridge 

A bridge to span the drainage channel near 

the old Moanalua Road is planned. 

Footings for bridge supports placed at two feet below the 

final adjacent ground surface resting on firm natural soil or on 

compacted fill, may be designed for a maximum bearing value of 

. 2, 000 pounds per square foot, provided the resulting settlements 

are tolerable. The following settlements have been esti!llated 

under the fully applied recommended load: 
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in Feet. 

2 

3 

5 

8 
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Estimated Settlement 
in In<::he!3 

S9.uare Continuous 

1/10 

1/4 3/8 

1/2 5/8 

1 

Variatiops in these values by as much as 25% may be 

expected due to differences in soil conditions from one area of 

the site to another. Settlement will be approximately proportional 

to the actual applied load. 

The above recommendations are based on the requirement 

that all fill and existing soft soil (see Logs of Boring 24 and 25.) 

within five (5) feet of the bottom of footings be removed andre-

placed With adequately compacted fill. (See Site Preparation .and 

Grading}. Due care should be paid to excavating and compacting 

close to channel walls. 

Driven piles may also be used to support the structure. 

Piles should be driven at least 10 feet below the soft zones. 

Allowable bearing values for precast, prestressed concrete piles 

.) 
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· have been estimated as follows: 

Penetration of pile below 
"soft" zope - in feet 

Allowable Load - Tons 
12" sg. 16" oc.t. 

10 1 22 26 

15 1 33 39 

20* 
G 44 52 

* Piles driven deeper than 15 feet are likely to encounter hard 

basalt. In this case, and if so verified by the Soils Engineer 

during driving, piles could be designed for end bearing, with 

allowable bearing values of 75 and 120 Tons per pile for 12 11 and 

16" concrete piles respectively. 

OTHER CONSTRUCTION 

· Northwestern Retaining Wall 

Parallel to Kaonohi Street and to Moanalua Road, a 

retaining wall of variable height will be constructed. An equiv-

alent fluid pressure of 30 pounds per cubic foot should be assumed 

for design of the wall. This value does not include hydrostatic 

pressures. It is assumed that adequate drainage will be provided. 

I 
. I 

! 
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Temporary cuts should be limited to the following 

slope angles: 

Height (in ft). 

0 - 5 

5 - 10 

10 - 20 

over 20 

SloE.e 

vertical 

1/2 : 1 (horizontal to vertical) 

1 : 1 

1 - 1/2 : 1 

As this retaining waU will make up a portion of the mall 

building, seepage pressures may be relieved by placing a coarse 

grained, drainage blanket along the outside of the wall. The ,drai~n"' 

age blanket could be connected to a longitudinal drain pipe 

located above the footing. 

Retaining wall footings may be designed at the same 

. values as given for the Mall buildings. 

Southern Retain:i.ng Wall 

Adjacent to the existing watercress farm, it is 

planned to raise the site grade by constructing a retaining wall 

and filling to grade. With the exception of Area A, the soil and 

rock found in this investigation along the proposed retaining wall 

( 
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isfirm. Based on these findings, it is concluded that a canti-

l(;!vei'-type retaining wall can be constructed on the natural soil. 

For footings founded at least three feet below the lowest 

adjacent grade on firm natural soil, a bearing value of 4, 000 

. pounds per square foot may be used. Lateral pressures against 

the wall of 30 pounds per cubic foot equivalent fluid pressure may 

. ' . 

be assumed, with adequate drainage. 

Drainage Channel Retaining Wall 

General 

e Parallel to the existing concrete lined 

drainage channel, and 15 feet from its edge, a 20 foot high retain-

ing wall is planned. The wall will retain a compacted fill which 

will be used to support an automotive ramp and the upper parking 

level. 

The fill to be placed behipd the wall will be underlain by 

a layer of soft, compressible soil. I£ the fill were placed in the 

conventional manner,. the rapid loading of the soft layer could 

cause an unstable condition, which may extend to the drainage 

·,. 
channel, and possibly cause an upward heaving of the lining. 

-
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Fill Placement 

To reduce the possibility of a slippage 

towards the channel, two possible construction methods have been 

considered. 

Sheet Piles 

The· first method would be to drive 

sheet piles along the toe of the proposed retaining wall to a depth 

of 10 feet below the soft strata. The wall could be constructed 

and the fill placed with the sheet pile wall restraining the lateral 

e movement of the soft layer. After the filling is completed and 

S'J.fficient time has been allowed for consolidation of the soft strata, 

the sheet piles could be remove. 

Incremental Filling 

Another possible construction method 

-
would be to place the fill in increments and allow a period of time 

for settlement to take place. By loading in stages, the soft soils 

would consolidate and gain strength prior to the next loading in-

crement. It is believed that the fill could be placed in four incre-

merits of five feet each. It has been estimated that the majority 

-
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of settlement should take place in one month per increment. The 

settlement rate should be varified by settlement markers placed 

below the fill. A temporary surcharge fill outside the retaining 

wall.will aid in maintaining stability during this period. 

Retaining Wall Support 

The wall may be supported by either· 

spread footings or driven piles. 

Footings or piles may be designed on the same basis as 

given for the Automobile and Pedestrian Bridge. In either case, 

subsidence of the area will occur due to the consolidation of the 

soft soils. For this reason, consideration should be given to 

placing the fill before constructing the wall. I£ the wall is con­

structed first, and on spread footings, some subsidence of the wall 

should be expected, possibly on the order of 2 to 4 inches, depen­

ding upon the depth of fill. Temporary cuts for construction of the 

wall will have to be sloped at angles to be determined depending 

upon the fill soils used and the height of the cut. However, it is 

possible that a temporary vertical, or near vertical cut could be 

realized. 
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( 

All piles should be driven in accordance with recommen­

dations given in the '!.Pile Driving" section of this report. 

Pavement Design 

For parking areas, where only light 

automobile traffic is anticipated, 2-inches o£ AC over a 4-inch 

base course is recom.rpended. For heavy truck traffic anticipated 

in entrance and loading areas, a 3-inch AC over a 6-inch base 

course is recommended. In each case, the subgrade to a depth of 

6-inches should be compacted to at least 90%. This assumes that 

the subgrade soils are fine natural or compacted fills. Where 

soft or loose soils exist, special consideration should be made in 

the design o£ the pavement section or the :preparation o£ the sub­

grade. 

FOO'I'INOS 

The bearing values presented in this report are net 

bearing values. The weight o£ the supporting concrete footing or 

piles can be ignored in considering the applied loads. The bear­

ing values may be increased by 33% for momentary loads due to 

wind or seismic forces. If any foundation is eccentrically loaded, 
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the maximum edge pressure should not exceed the total allowable 

bearing values including momentary loads. 

Lateral loads may be resisted by the passive pressure 

against the footings. For design purposes, such resistance for 

the existing soils and any subsequent compacted fill may be 

assumed to be equal to an equivalent fluid pressure of 300 pounds 

per cubic foot. Lateral forces may be resisted by friction between 

the floor slab and the underlying soils, and may be assumed as 

0. 3 times the dead load. 

PILE DRIVING 

The soil below and/ or above areas where soft layers 

were encountered contain gravel, cobbles, and boulders as noted 

on the Log of Borings. Attempts at driving Wooden piles through 

the rock will subject the piles to cracking, or "brooming". Even 

concrete or steel piles could either deflect or become damaged 

in driving through the rock filled deposit. 

It is recommended that a few test piles be driven prior 

to the production driving in anyarea to establish probable required 

lengths. Some piles may not reach the estimated required depth 

of penetration. Modifications should be made in the field by the 
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Soils Engineer so that. the required support capacity will be 

obtained. 

To prevent overdriving of the wooden piles, if used, the 

hammer should be sn1.all, With a rated energy of less than 15,000 

. foot-pounds. The blow counts and pile alignment should be care-

fully observed by the Soils Engineer. Driving should l:>e halt~d 

when either the blows per inch become excessive or the pile 

) 

becomes unacceptably out of plumb. A steel shoe is also recom-

m~nded. 

Lateral loads may be resisted by the bending strength of 

the pile andthe passive resistance of the soil. The following values 

are r.ecommended for fi~ed epd piles driven on the order of 20 feet 

below the lowest adjacent grade: 

Pile 
TYEe 

12" Round Wood 

6" Steel Pipe 

12. 11 Square Reinforced Concrete 

16 11 Octagonal Reinforced Concrete 

Al~owable Lateral 
. Load (InPounds}. 

3,000 

3,000 

6,000 

10,000 

These loads should cause a horizontal deflection of not 

more than 1 I 4 inch. 

_/, 

... 
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·Lateral loads may be resisted also by the uplift capacity 

of the driven piles coupled with other piles in a group or cluster. 

The amount of pullout resistance of each pile depends on the depth 

of penetration. It has beep estimated that one-half the downward 

c;:Lp;:Lcity of a pile would be available for uplift resistance. 

INS.PECTJON 

Duri:n,g the process of construction, so as to achieve the 

desired results, it is recommended that the Soils Engineer be 

pres~nt to inspect the following operations: 

1. Surcharge settlement recordings. 

2.. Site preparation; clearing and grubbing~ 

3. Placement of fill and backfill. (Tests and 

controi of compaction)~ 

4. Pile Driving. 

· 5. · Footing Excavations~ 

REMARI~S 

Areas between .and beyond borings are assumed to be 

consistant with those sampled and tested. While no major changes 

in strata depths or thicknesses are anticipated, it should be rea­

lized that depths to the var.ious soil and/or rock layers will vary 

overthe site, as inciicated by the findings. 
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This report has been compiled for the exclusive use of 

Robert B. Liles, Incorporated, who represents the developer. 

· · It shall not be transferred to or used by a third party, or to 

another project without consent and/ or thorough review by this 

facility. 

Should the project be delayed beyond the period of one 

year after the date of this report, the report shall be reviewed 

to consider possible changed conditions •. 

Samples obtained in this investigation will deteriorate 

with time and will be unsuitable for further laboratory testiiJ.g 

. within three months from the date of this report. Unless other­

wise advised, the SamplE;:s Will be q.iscarded ~t that time. 

0 0 0 ... 

The following plates and appendices are attached and 

complete this report: 

Plate 1 - Vicinity Map 

Plate 2 - Plot Plan 

Appendix .A. .. Field Exploration 

. Appendix B - Laboratory Testing., 
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APPENDIX A 

FIELD_EXPLORA TION 

Subsurface conditions at the site of the proposed 

shopping center development were explored by drilling a 

total of 32 borings. The borings were four inches in dia-

. ·.meter and were drilled to depths ranging from 5-1/2 to· 

56.,.1/2 feet. The borings were drilled with truck-mounted 

rotary augers. The loc<;l.tions of these borings are shown on 

. the Plot Plan, Plate 2. 

UI1disturbed samples were obtained by driving a 

sampling tube into u:(ldisturbed soil at various intervals 

below the surface by means of a heavy driving weight drop­

pi!lg O!l sampler rods~ The sampling tube consists of a· 

steel barrel, 2. 50-inches in 4iameter, with an interior 

lining of o:qe-inch long, thin brass rings. The sarnpling 

tube is driven approximately 18-inches into the soil anda 

section of the central portion of the sample is taken to the 

laboratory in a closely fitted, water-proof container' in order' 

to retain the fi~ld I!).oisture until completion of the tests. The 
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driving energy required to drive the sampler one foot into the 

undisturbed soil, a$ :P,oted in the Log of Borings in Blows per 

· .. Foot,. is 140 pounds dropping 30 ip.ches. 

Boring elevations and locations were established by the 

drillil:lg contre~.ctor, Nat Whiton & Company. 

· Logs of all borings are shown on the attache.d plates, 

3 through 34. · 

. i 
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~---~-----------........ =-........,--_...;.._...;.._ __ ......, _____________ . __ ._. -----···-·-

LOG OF BORING NO 1 
DATE DRILLED: February 27; 1970 
EQUIPMENT USED: Truck Mounted Auger 

"" .... 4;) DESCRIPTION 0 F 

ELEV. OF SURFACE: 79.4 

S 0 I L S ~ 4;) 

~~l( ~---~----....or-~--r----...-...j COHESION o OR SHEAR RES. e 
....... ' c::~cu ·;,. e:. c:t 
t:l . .· 

~ Q) 

~ 5 
~ en CLASS I Fl CATION 

t=='. * . SILT clayey, with red lmoistl firm 

I---

rr~61 

~31 
· .. §tO/! 

t= ' 
~56/~-

bsllotB 

numerous grave~brow~ 
. cobbles and 
boU:lders 

~ 
~ 1-----------------....----t- - -
~O/~. BASAL'!', highly gray 

weathered r-,-
f---
1 

L3s­
r-

porous ,.... __ ............ 
weathered 

35 - 40' - 73% recovtry 
40 - 45 1 

- 68% recov~ry 

· End of Boring@ 4$' 

very 
fn_oist 

no ground water enco}mtered · 

* l40 lb. Hammer falling 30 inch~s 

PEARL RIDGE SHOPPil'fQ CENTER 

hard 

77 

72 

A1AURSETH HOWE LOCKWOOD & ASSOC. 

KIPS PER SQUARE FOOT 
.. 

~· ~ 

i 

[\ 
[A 

PLATE N 0, 3 · 

FILE-NO. H-58 

I 
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LOG OF .BORING NO 2 . 

DATE DRILLED: February 26, 1970 · . 
EQUIPMENT USED: Truck Mounted Auger__ .ELEV. OF SURFACE: 66.6 

...; 
...... ~ D. E S C R i P T I 0 N 0 F S 0 I L S (b 

Cl)~ ~ COHESION 0 OR SHEAR RES. o 
-~' ~~ 1s4.~ c::: ~q, ~ • J,.~ ..... 

KIPS PER SQUARE FOOT ..... E;Cl 
" .$'/ .() ~ ., ? J ·~ ~ 

~ 
tl· .P;r ~ 

MOIStfURE.· PERCE NT 01 Y /Wl (I) Cl) 0/ J'G- ~ ~ CP,.· 

~ ~ ~ "'" "" ~ -~ CLASSIFICATION 
6 

-; ·~~J' A j 0 ~ 0 .. 310 ~ 0 5jD 
~ (Xi 

~ .SILT, clayey, with re.d Moist firm 
~- !brown 

. - . 

numerous 
1---

gravels, . cobble ~ 

1- 5 • • .. & boulders. 
-. 

1-
~ . -

~ 
., . -

1- . -
i-10-~'53 
1---

very 81 I~ 

1--- moist 
1---

' . 

1---

1-15-
~ 
1----
1--- -. 

1-e ~0- • 37 /p : 

1--- ll 
1---

1---

1-
r-25.. --. 

_...__ --- --

1- BASALT; weathered hard 
1-

gray 
1-

~2/ p . 
1-30_ F- ~ ............ 102 " 1rm 
~ ' 
'-'-"--
1-

1--- -

' 1-3 5-p. 80/~ 
1---. \ --

t-="""-

r-- ... , 

1---

~o-~a 140/ 
~ ' 
1---
1---
1---

f-45 ----
-- --

1---
1---

~nd of B o:ting @ 45 1 

1--- No ground w~ter encou tered 
~--"'-' - 1- -
1---

- ----·- -- --.. 

- .. . -

PEARL RIDGE SHO:P:PING CE.:NTER _ PLATE N0.4 
. -·-- ----

MAURSETH HOWE LO~KWOOD &_ASSOC._. fiLE.• N 0. H-58 · 
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,-,:-__,---....---------------~-----...... ----~------------ ______ ... ._____,...,.... 

.LOG OF BORING NO 3 
DATE DRILLED: March 3, 1970 
EQUIPMENT USE.O: Truck, Mounted Auger .... 

ELEV. OF SURFACE~ 84.4 

~ g DESCRIPTION OF SOILS 
~ ~ l.C COHESION o OR SHEAR RES. o 
.~ ~ ~ K I P S PER S 0 U ARE. F 0 0 T 

tJ· 
~ fl) 

~ 6 ~ i:Q CLASSIFICATION A 

§ 

·' 45A4 

SILT, clayey w/ browximois~ firm 
ravels, boulder 

SILT,. ~layey, with red-
brovirr numerous 

grav:els, cob'blej:;, 
boulders 

sandy 
with numerous 
gravels and 
cobble. siz~ 

·.basalt 

gray 
~rown 

~0/t BASALT,weathered, lgray 
porous 

(Con't) 

PEARL RIDGE SHOPFINO G~NTER 

MAURSETH HOWE LOCKWOOD & ASSOC. 

I I I I I I I I II I I I I I I I I I I I I I I I I· 

i 

PLATE NO.5. 

FILE- N o.H-58 
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LOG OF BORING N 0 3 (Con't) 

e 
DATE DRILLED: 
EQUIPMENt USED: ,. --- -

ELEV. Of SURFACE:. '. 

...... 
.. 

....... I;) DESCRIPTION 0 F s 0 I l. S <b I;) 

~ (."j lC " COHESION o OR SHEAR RES. • 
~' ~ ~ ~~ KIPS PER SQUARE FOOT, c:: ~Q': '? 0 .;. ~ ..... ..... 

" 0/ ~..... I() ~ 'I' •) ,) • !>I 
C)· " ~, " MOIS~URE· PERCE NT OF YIWT 

1 

-~ (i). fl) o, """ ~ .... cP,· 
~ ~ 0 ,. ~(' ('~ ll ... /0 -20 30 40 5( ~ Cl-ASSIFICATION ~ cP. 'Jo · ·~~~ 'Q ttl 

T 
- ~ - -

....;;.,--- · BASALT; weathered, gray moist hard 
~ porous -..........,..._ 

"0 -55- Q) 

1---- "' 0 
~ u 50 1 to 55 1 - 78o/o recov ery 
t---

1 55' to 60' - 90% recov ~ ery 
t-6(} -- ---· ·- -···-

... 

t--- End. 6£ B 6tiilg @ 60' " 
r--
1--- . no grourid water el)cou nterec 
t---
1- - J 
~ 

.. 

~ 
1---
f---

e "" -
~ 

.. 
r---:--
1------
---,--

- -
-=----
-

.. --
1- -
f.--

1-
f.--

1-
r- ... " .. .. 

~- 1 
1---
1---

1-
1- -
1---

1-
f.--
1--- -

r- -
1---
1---

--·- - .., 
----....1 

- -- ----

-- . - --- - --
--· --

PEARL R.lPGE SHOPPING CENTER PLATE N0.5 (con't 
- --·· 

___ MAURSETH HOWE LOCKWOOD & ASSOC. FILE.- N 0. H-5.8 · 
: . ------- -- ... 



LOG OF. BORING NO 4 

e. 
DATE DRILLED :February 26, 1970 

ELEV. OF SURFACE: 58.2 EQUIPMENT USEQ: Truck Mounted Auger .. 

..... ..... c:) DESCRIPTION 0 F s 0 I L S ~ <I)~ ·~ COHESION o OR SHEAR RES. o 
~ ~ 

. ~~~ ~4~ KIPS PER SQUARE FOOT a::: ~~ ..... ~ • J. .,..,. 
• t) ~ • • Ct 0/ "!.:· .0 ~ 'I' 

~· " ".P. f:! MOIStfURE· PERCE NT _Of Y IW] ~ lcli<l) 0 .1' J'" ~ -.,.. CP_,• 

~ ~ 0 ... ':)('1 ('I" ~ ,. 10 -~o .3P ~o 5j ~ CLASSIFICATION .-. 6 
._,. '1.'~"" Q en 

--
1--- SILT, clayey:, with red !moist firm 
~- gravel size jbrown 
t--- basalt · 
f- 5 -
1-
1---
1---
1--

r-1 o-~BO/p gray 
!----
i-- !brown 
f---

··- ·-r-- --- ~- .. ~ 

1-15- . BASALT, highly gray wet .. 

-. 
1-- weathered 1--

r--
r---e i-20- ... ~5/) 
1--
1--

-
-
25- .. .. 

~ 30/ 9' - • . . 'v .· -
___._ with silt, clay layers 

-
pO/~ 

'0 

1-3 o-t-
r--
r--
f---

r--
1-3 5-~ 42/8 

..... 

r--. \ 
1------
r--
1--- pO/ -- +-
f-40. . .. 

I-'---
.End of Boring@ 40. 2' 1--

r--- no ground water encour 
r---"'-

~ered 

1- -
1--
I-
r--
~ . 

e 1- -
r--

··- -- ... 

.. . ---- ··-
·.·.·· 

PEARL RIDGE SHOPPiNG CENTER PLATE NO. 6 .. ---- -

·· ... A-\AURSETH HOWE LOCKWOOD & ASSOC. FILE.· N 0. H-58 
I 

. 



·--,-----.;......---.,..-----------~"'"-·-----··· .... ________ .,....... ____ ....__.,......,.. __ _ ·M···~···r 

. LOG OF BORING NO 5 

DATE DRILLED: Match 5, 1970 c., . 
EQUIPMENt USED: Tr\l_ck Mounted Auger ELEV. OF SURFACE: 67.2 ... 

.. ...._ ········_ .. · ...__ C) D E S C .R I P T I 0 N 0 F s 0 I l S 
" Cl)~ ~ COHESION o OR SHEAR RES. o 
~ "' ~ ~ ~~ KIPS P~R SQUARE FOOT c:: ~ct ., . , .,..,. ..... ' ) . " o,. ~- ~ ~ 'I' ~> .) ~ ~· 
C)· 

~ cl)~ 
~ _,.,. ~ 

M 01 STURE· PE.RCE NT DF Y /Wl 0/ J'~ CP ""' • ..,. 

~ 0 ,. "" ('~ ~ .a. I 0 -2 0 3 0 . 4 0 5 ~ CL.ASSIFIC,ATION "" ., ",j, .... -~~, ~ Q:i 

.; . 

"t': 

..,......--

- .·SILT, sandy brown moist firn1 ,...,._ 
--.,.. 

5- ' ·- --- ----. ---
I-- ciay red 
1---

.. . . 

brOWI 1---
1---

'• 

HO-
~ 80 

- -· -

with basalt fragments 73 lc J. 
~ 

-------15- · .. 
------- -

- ' . . .. 

--
-zo-~67 72 - a 

' e -
~ 

-
--25- ... --- ----

'~ -- BASALT, weathered gray· ·.hard -
---'-

' r---- .·porous 
r.-3o-· .. ·' 
!----'--' Q .. 
~ ril 
r- ~ with silt, clay 
f.- 0 
as- u streaks 

~ 
2?- 1/2 I tO 3 0- 1/2 1 - 8 o/o tee ov.et_y 

f.- 30-1/2' to 35-1/2'- 9, o/o rec overy · 
f--,--- _ 35.-1/2' to 40-1/2'- 9 o/o rec overy KO 
r--- End of Boring@ 40. 71 -
~ :n.o gro'lllld water encou f}terec .. 

-
,... -
1----
1----
-
-..... .· ' - --

._, ___ :.· .. _-

: . . ' 

. .. 

PEARL RIDGE .SHOPPING CENTER PLATE NO. 7 
.. 

MAURSETH HOWE LOCKWOOD & ASSOC. FILE- N 0. H-58 ·, 



. .:·•: 
.: · ... 

••••• ••• 

' 

,..-----------.......,_""'"':-_ __,.,._~---~-:--------···-- ····-

LOG OF ·BORING 
DATE DRILLED: MCJ.rch 12, 1970 

NO 6 

EQUIPMENT USE.O: 'Iruc;:k Mounted Auger ELEV. OF SURFACE: 48.2 
..... 

q; ~DESCRIPTION OF S 0 I L S 
.~ (/) lC 
'!'!a... 
-~ ~~ 

t;)· 
~ Cl) 
~ ~ ~ ~ 
~ ~ C LA S S I F I C AT I 0 N ~ ~ ~, • 

·- ~~10/ 
SILT, sandy red I sl lfi rm 

~rown moist 

'A_··_.· .··.·• 

'· 

. . . . ' . . . 

·._,:··:··· 

,, 

. , .. 

1-----'"--'--' ........... -...,.. ______ ; ·- - - ·- - -

§Jllll DECOMPOSED,, 
BASALT 

gray !moist 

~87 

E 

por0\lS 

End of Boring@ 25. 6t 

red 

~rownlmoist 

gray 

no ground water encoulnterec 

PEARL RIDGE SHOPPING CENTER 

74 

79 

82 

MAURSETH HOWE LOCKWOOD & ASSOC . 

li 

Ill 

'!;t 

16 

PLATE NO. 8 

FILE- N O.:tl-.58 



I, •' 

I . . 

·/ 

•,: 

'i:_;. 

-

-· 

,,. .. •• 

... -,, .. ' 

LOG OF ·BORING N07 
DATE DRILLED: March 12, 1970 

ELEV. OF SURFACE: 61.5 · EQUIPMENT USED: Truck MO'lmted Auger 
..... .... () DESCRIPTION 0 F s 0 I L S Cb ~~ ~ 

. . . . . . COtiESION 0 OR SHEAR RES. e 
~ "' 

.... ~~~~~~ KIPS PER SQUARE FOOT 
·~ ~~ . ~ . ~ ~ . --- - . 

" o,. 9'_,· if) ~ ., ) ~ .. ! 

~ 
()· 

0 "Jl """ (.0~ 451_,· MOISifURE.· PE.RCE NT OF Y IWT ">. ~ 
~ "o "'"' "C' C'G- ll ... '0 2 0 3~ 4 0 5( l!i!. CLASSIFICATION. "' ~ -; -~~; ~ CO. 

- SILT, clayey with red - :moist firm ... 

- gravel & browr 
------ boulder size - 5-
- basalt 
..,...,..--

------.............. 
-I (1 gray . -. 

~0/ - & .. 
~.p3/ 4 · prown 65 

-~ 

-
-15~ ,...,....... --- - .............. --- -------- clayey gray wet ------- .. brciwr 
-2 CT f"l35/ ~ .. 
~ 

· BASALT, weathered, ----
I-- porous 
~ 

~25- :.0/ 
I--
~ 
I--
I--

~30""' ~39/9 
I--
~ 

-. 
I-- --. -· 

~35- ~5/ 
~· 

' 
I--

... 

~ "t-ery .. 

~ ;\ hard fAO ... 

1--- End of Bori:rlg@ 40' 
I--
~ no ground water encoux tered 
I--

' . ' ' ~ -
1---'-
1---'-
1---'- .. 

1---'-
, ... 

~ - .. 
'·\ 

~ -- .. --

-·- . 

PEARL RIDGE SHOPPING CENTER PLATE N 0. 9 
-- ·-···· . -

MAURSETH HOWE LOCKWOOD &. ASSOC. . FILE.- N 0. H-58 . 



e 

~ 

• 

••••••••• .. 

-------"· 

LOG OF BORING NO .8 
DATE DRILLED: March 5, 1970 
EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 59.0 

.... .... ~ 
~ ~ 

~·~~ 
S 0 l L S 

0 E S C R I P T I 0 N · 0 F COHESION o OR SHEAR RES. 0 

...... ' 
-~ ~~ 

~ · 1s ~ ~ KIPS PER. S OU_ARE. FOOT 
~ • ,J- -......... "' tS' . I' ~ 

0/ 

~ 
~ 
~ 
~ 

t-

C:J· 

~1o-J4z 8 

~79 

~ .0~ ~ 
~~ "" <il..,· ~J' " o_, 

CLASS.IFI CATION 
o..,.. """' (/J 

~(' ('~ .?~ 
;;. • P.. I' 

·? 

SILT, sandy, with prownlmois~ firm 
.numerous 
gravel and 
boulder size 
basalt - ~- .;.........,_. __ _ 
very clayey !gray 

sandy 

) 

grayjvery 
& 

fbrownl:m.oist 

to 

66 

83 

75 

so11o21!11 · 
~at 

79 

!brown 

83 

91 

End df Boring@ 41' 
. no groU;r:i.d vtp.ter encountered 

. ... PEARL RIDGt .. SHOPPING CENTER 

JA'· 

~ 

~ 

j 

I& 

All I 

I lj 
! . 

I 
II I I I I 1·1 I I I·! I I I I I I I I I I I I I lj 

PLATE N 0.10 

.. MAURSETH HOWE LOCl<W()OD & ASSOC. I FILE.·N 0. H-58 ·.j 
I 



·:·.-····.·.: . -.. · 

: ... 

( 

-
, . 

. ; 

... _ ...... . . . 
:·.~.·.. _ ... 
:<-·,.· 

---- ------·--·-··-"··---· 

NO 9 L 0 G 0 F · ·e 0 fU N G 
DATE DRILLED: March 6, 1970 . 
EQUJPr-~ENT USED: Tr_uck Mounted Au!!er . ELEV. OF SURFACE: ~8. 5 

~-

" 1:::1 ~ 1:::1 
~1.1)~ 
l( «> • ..... .... 
'=::C).~ ..... E: ...... 

.C::C)(J) 

1\ -~ 
~ ~ 
~ co 

ks"lts 

Ct,.ASSIFICATION 

FILL SILT, clayey 

T 
SiL'l' ~ · ·· clayey 

occa~ional 
basalt £rags. 

'; 

;/?-
0; 

~ 
""'It'.;. 

"'& ~ ~-. ,. /" 
(;t o, 

o.,. "" G-.,. 
~ 

c?"" 

.cr> ~~ .... .,.. "-;..' 

(} -~ 

red j sl [od ~row mo.i.st s.oft 
.& . ~.;... 

!brown firm 

browr 
& 

gray 

very 
moist 

·': 

('" .o-_., 
·~ "" 

92 

70 

86 

75 

75 

88 

72. 

].';nd of Boring@ 41' 
no g.tound water encoJntere~ 

1e 

1i 

ra ~. 

iL. jill 

1i 

lC! 

i 

.I 
I: 

.. 

I 

J,j 

PEARL RipGE SHOPPiNG CENTER. PLA.TE N Q. 11 
-

j 

,, MAURSETH HOWE lOCKWOOD & ASSOC. IFILE.-NO. H-58 _ _., 
li 

) 



e 

e 

;. 

··e 
.·. 

_______ .......,. ____ ._......,.;. _________ ~- ·-··-·· ' ....... --~·-"·------·-·--.................... _. ------·· 
-~-- ----- - --~-~- - ---- ----------- ---- -- --

LOG 0 F BORl NG NO 10 
DATE DRILLED: March 6, 1970 
EQUIPMENT USED: Tr11ck Mounted Auger ELEV. OF SURFACE: 41. 3 

...... 
~ ~DESCRIPTION OF S 0 I L S 
~ !I) 1.( . COHESION o OR SHEAR RES. a 
t:: ~ ~ . 4';! ~.., ~ ~ ~- l<IPS PER SQUARE FOOT 
., E: ~ ,.. 0/ ~.~. .0 ~ .... J' p ~ ~' rl.' 

C) . '". " ~~ ? ·~ . ·~ ~. ~ o.,~ """ t;i)~ ,,..C' e"J..,· MOIS fURE.· PE.RCE NT OF Y /Wl g ~CLASSIFICATION °"' ,..(p '). <:;~"" .t. 10 20 3P . 40 5( 

r---tr''a 21 FILL SILT, clayey re.d very !mod · ·- -
1--- organic matte1br~wn moist firm 83 1-!-~li'lH-li-H-+-+--H-+-+++-¥+++++++-H-l 

~21 . 
t-~--5-~-~10> ,~,.- b.E Q.Vti.!?- to _ _ _ 81 1 C) " 

1 sat 

1-
-§1·. 31 SILT clayey· brown .. . ~inn 90 .t ·' .. 0 
~ ~Hr~rlrl~~~~~++++++~ 

i~26 , 85 ~~ I 
f"-10-:r~~ 
~ .. _ .. ,·. 
~ H-~H-HH~,~~~·++++++~ 

1- .. 
~ ' . 

~o-15-,1 . . .. 84 jl. 
f--i'23 . . ~ 
~ ·. 

1----"-
1- ·-

~o-fj 35 . 84 e .. 
1-liil : 

f-- .:!!/_ .. 
1-- -- I-!-I-!-~HH4444444444++++++~ 

""25-~20 . 73 ~ ~ 
.. . 

~ 

- End of Boring@ 26. 5' 
:... .,.. Water level at 24' on 3/6/7) · · ! 
,....- II 
- i"1 
- J -------- .. I 
- ' u 
----- ... I I 
.-...-,.... .·. -
- ··+++-++'., 
_ _ I I 

- + I 
~ - i -.,..,.___ 
- ------..,.;... ... ---
~ 
1- .. 

f---

. - . 

P~ARL RIDGE SHOPPING GENT:E::R PLATE N 0: 12 

, · MAURSETH HOWE lOCKWOOD & ASSOC. FlLE.- No, H-58 
. . ....,~.. 

·!· 



... -·- --- ··-··->··-. -·-·-
:'. 

LOG OF BORING. NO 11 

DAlE DRILLED: Feb~l;lary 25, 1970 

·e EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 20. 0' 
..... ..... C:) 0 E S C R 1. P T I 0 N OF s 0 I L S Cb Cl)~ ~ COHESION o OR SHEAR RES. e 

~ .... 

'~~~ 
KIPS PaR SQUARE FOOT 

·~ ~~ ~ . , ~..,· 
4) -~ .. ~ 

t:J· " 0/. ~- 4 ~ , 
;S tll,CI) . .., "..-: ~ MOISTURE.· PERCE NT OF Y IWT 0"" '" CP. ;;II> to..,· 
~ ~ 0 ,. ~C' C'" ll 

I~ C LAS S I F I CAT I 0 N " ~ . ~ '~ ~, ... -,o 20 3P 40 5< 
~ Qj 

- FILL. SII./1:', clayey red moist firm 
-

~ -

f--- with gtavels. prown 
f--- & 

-
f-5-

" 15 brow sat moci 
., 

r--- ~ firm ---- --- ·- - !--

r--- SILT, sandy ·· gray .. 130ft 
h.o- '3 brown .. 

- . ..-..:....,...-. .. 

--
-15- . -

·' 2 . ,. 

~ --__:___ 

- ·-··- ~ -- ------20-~ 1() sa:t).dy, cla. yey rnocr 
85.2 ::. brown fi 'I"TYl 

----- -

-
~ End' of Boring@ 2h S' 
.... - water level@ 7~ 8' on /2/7C -------
'---'-- .· .. -
f--- .. 

f---
. . 

f--- '· 
·f--- .• 

1- -
f--- ' . 
f---
f---

- -f---

f- - ,·, 
f--- ' 

f---

i-
f--- ·' 
1- - . ·' .. 

~ 
1---
1---
- .' .- ;... 

.........,..... 
·---- -· .. 

-- - ----- - . . - . . -- . 

PEARL RIDGE SHOPPING CENTER PLATE N 0.13 
:~ . . ... . . 

_ MAURSETH HOWE LOCKWOOD & ASSOC. FILE- N 0. H-58 



e 

·---

"' 

. _ .. _. ••• 
' 

····-- ~ .•. . -~~---,......--, .. .-, ... -.~·-.,..,_..-__.- .. -~·--- ___ ........ __ ,~_ ... ,. _ _, ___ ~. 

LOG OF BORING NO 12 

DATE DRILLED: February 25, 1970 
EQUIPIVIEN_T USED: Truck Mounted AuQ:er ELEV. OF SURFACE: 17. 0' 

..... ..... c;) DESCRIPTION 0 F s 0 I L S q, 
II)~ ~ 

-' COHESION o OR SHEAR RE:S. 8 
~, ~~ /.C.~ c::: ~~ o.., ~ 'j. ~,.. KIPS PER $QUARE FOOT ..... 

" ";. 4 ~.., ? ., •J -- ! 
C)· 

~ ~~ 
,.,. " M 01 S[URE. · PE.RCE NT Of Y iWl o, J'" CP. ..,. • ..,. 

~ 
. ,. ..,(' ('" ~ 

~ _CLASSIFICATION • '.J. -~~, .t._ j 0 2 0 3j0 ~ 0 51 
Q (ll 

~ 
FILL. SiLT, clayey, lbrowi: !noist firm r.--

~ with gravels, & & J!_ 
~ ---- II 
1- 5 .. bits of glass, - mod 

lr;, gray . 
I• 14 wood & concret firm 78 1.4~ 

~ ' -- ---t----"-'" 
1----- SILT, clayey gray. soft 

•. 

-10- ~- 4 '• -· 56 
- II 

II 
M~ 

-
,___ 

1---
1-15- ~ 4 74. 1fl II 

II 
!-----

~ 
j----,- ---. --~ eiTow ---
z.o-~ 21 with silt nodules brown firm --

. -
. ·-. ---

I--
~ End 6£ Boring@ 21.0 1 

1- water level~ 3. 8' on /20/i 0 
f- - .. --,.._ 
-.__ .. 
~ . 
1----
!---'-"-
1----

1---
f- -

.. 
, .. · 

~ . ' 1--- .. 

!-----
( 

I----
f- -
1---
------- -
1----
1--
1---

1----
1- • II 
1-----

I - . - -· 

P~ARL RIDGE SHOPPINc;:i GENT~R PLATE NO. 14 

MAURSETH HOWE LOCKWOOD & ASSOC. Fl LE.- N 0. H,. 58 
- ---



•• 

e 

-
, ... .'· 

LOG OF BORiNG- NO 13 
DATE DRlLl,.EO: · :february 25, 1970 
EQUIPMEN:r USED: Truck Moun.ted Auger ELEV. Of SURFACE :20. 9' 

..... 
"' ~ Q.) <) 

~~l( 
...... ' 

·~~~~ t:)· 
~ (/) 
'<>.,; !t 
~ 0 
t:) ~ 

~26 
~~~s 

DESCRIPtiON 0 f S 0 I L S 
\--........... ;---......-.-------.-------:COHESION o OR SHEAR RES. e 

~ ~ ~.... KIPS PEB_ SQUARE f,'OOT_ 

.o., .. <' %;. 1.1 OIS 1URE. · PE:RC. NTJl. ·y 1 w~j 
~~ ~;t A /0. 2\0 3 4.0 5@ 

C LAS 5 I F I CAT I 0 N, __ _ 

$ILT~ clayey, w~th­
gravels 

~~ 

sa!ldy 

gray jmoistlfirm 
&-I 

brown' 

hrowrt~ --
... 

I 

red. 
h-rr"xm 

E:Q.d, of Boring @21.0' 
water level@ 8. 0' 3/~/70 

·, 

I I II I I I I I I I I I I I I I H-+-1-H-++-H 

72 
--~ 

88 18 ~ 

· I I I I.-I I I I I I I I I I I 1-1-1 I I I I I I I i I 

69 I I I.J I I I I I II I I I I I I I II 1 I I I I I ~.3 
I I I I I L IJ I I I I I I I I I I I I ! ! I I I 1-

8 6 I I II I I I I 1'1 I I I I I I I I !tat I I I ! I I 

11.-ITT--11 __ 1_1 II ·r i 
I 

• 
• I 

- . 

_.l?~ARL RIDGE SHOP·P~NG CENTER PLATE NO_; 15 

1_ MAURSETH HOWE LOCKWOOD & ASSOC. · I FILE.- No. H-58 ..,..J! 



e· 

e 

e· 

,.---- ~ ..... -.. , - ·--r>·----· ...... .-.... 

LOG OF BORING . . NO 14 
DATE DRILLED: March 4, 1970 

( 

EQUIPMENT USEO:Truc~ Mounted Auger . ELEV. OF SURFACE: 6. 4' 
'Qo, -

"Q._ C) DESCRIPTION 0 F S 0 I L S (l) () 

~~~ ~---......-------.....---!COHESION o OR SHEAR RES.~ 
'l,ol) ~ ~ ~. KIPS PER SQUARE FOOT ..... ' C::~lb ., E: Q.. 

~ 
~ 
~ 

C)-

CLASSIFICATION 

" o.,... 

4,. o. 
.,~ 

0~ "'" "'o 

H I ILL _ sil.h... clu~- -· Fs=3 SILT, sandy, cla:yey · 

~13 

1---11\!l 
38 

~n39 
--

-~--.-. 

clayey ~rown 

DECOMPOSED 
BASALT 

·& 
gray 
~-~.,....,. 
red 

~ ~ ~~ ! 
~~ ~.,.. ~.,. 
~~ o~g~ ~~~~~~~~~~~ 

',;, ·~ i' A 

66 II ti 11-WII...t-jiiH-1 ttl I ttl I nr I JJ!IJJ! I ' U+l='!bO~ 

1--- -- !40~ II II II • I I II-IIlT lllllTTlll 
firm I 80 

·;·; 

85 iD' Iii 

92. m lA 

89 tli !A 

Er1d of Boring@ 31.5 1 

.. -water nowi~g freely f~om to~ of b~ring (!Artes!JJJIIIIIIIIIIIIII ! Ill U rr I 

PEAL RIDGE SHOPPING CENTER I PLATE N 0. 16 

r MAURSETH HOWE LOCKW<?OD & ASSOC. I FILE~ NO. H-58 . _:, 



' ' 
LOG OF BORlN G NO 15 

DATE DRIL\,.ED: February 26, 1970 

• EQUIPMENTUSED: Truck Mounted Auger ELEV. OF SURFACE: 15. 3' 
~ 

~ 0 DESCRIPtiON 0 F s o l l. s (!;) ~ 

-~ 
17) lC COHESION o OR SHEAR RES. o 
~ "- ~ ,;'.() v KIPS PEB SQUARE. FOOT c::: ~Ill 4~ o_, ~ · ~ ~· ..... f3~ C' o,~ ";-; .o ~ ~; ) ~ . ~ 

C:J· 
~ ~- ~ 

IS' "~ ~ i*: MOISWURE.· PE.RCE N_T Of Y /Wi oc..; o,. "" ~ --;.. ~· 
~ t) 0 ,. ~(' .. "c; 9~ A I 0 .. 2 0 3 0 4.0 51 
~ . (Xi CLASSIFICATION ,. 0 

_ '.P ·1.;, 
-· 

r-- FILL cl~yey with browr: very firm ,___ 
I-=- .l. ..... ··.·.· .. _gravel_ moist 
~ 

__ . .,.. 
to ... 

--s- ~~- .. . ~ .. 

~ 90 
""33 red sat 

~ 
.. ·.·' · p~own 

. . ' - ; 

1----
r-10. 

m 21 
, 70. .. 

:tt . . . . . ~ .. ... 

.,...-- . / . --- .. , ' 
" .. 

r-
i- gray 

I 

"'1 5" [1 41 & .. 75 l.t 
;jj browr. - .. .-. 

- - ___ :_ ~--

-2 CT ~ 43 :increasing gravel .. ., 

""'' _.._,.___ 

..,..--

1--- -- ---
1-25-~51/ 

. ·. highly . green mod 
BASA~T, ~thercl _ _, & ha.r.<l.. 

~ 
:II 

h--
gray hard. 

.. 

po_ End of boring@ 28. 8' 
f-- Water flowing freely f:r om to p of h< le (ar esian .. 

1---
1---

.. 

1--- ... 

1- -
. ·. ... 

.. ' 
.. . 

1---
. ' 

; r• 
... -

i--'- .. .. 
i-
r--.,- . !. 
1- -
1---

.. .. 

. . 
1--- .; 

~ 
" .. -~ - .. 

I 
1--- - .. 

1---.__,_, 
.__ 

,.:· . ' . 

:·~::.• 
:· .. :: ........ · - - ' 

,..;..-
. ··- ~ . 

I"'· 

' ------ - ···-

.. PEARL RIDGE SHOPPING CENTER PLATE N 0. 17 
... . 

MAURSETH -~HOWE LOCKWOOD & ASSOC. Fl.LE. .. No. H-58 
.. . . . .. 



.-·e 

.e 

,: ~. 

••••• ..... 
;·' 

.--.....,.----------------.-....----------.. ··-- -----.. -------··-··--· 

LOG OF ·BORING NO 16 
_DATE DRILLED: .March 3, 1970 
EQUIPMENT USED: True~ Mounted Auger 

..... - \;) (:) () 

~~"' '- I,. 

DESCRIPTION OF SOILS 

ELEV. OF SURFACE: 16.0 

J 
t;:C\.<U 
..... ~ Q.. 

' t::i. 
:::: (I) 

..0~ ~ ~ 
/A (?,.. 

~ ~ q, () 
~ ~ CLASSIFICATION 

f=:-tm 
~~47 

SILT, clayey with 
.·gravel 

red !moistl£irm 
lbrownj_jl_ -oio. 

gray 

~SOA4 
~ 

§14542 
J"J • ---

l 
Q 
~ 
~ 
0 
l) 

! 

BASALT, highly jgray 
weathered, 

·.•·. porous 

20' to 25' - 55_% recovjery 
25' to 30' - 400/o recov~ry 

End of Boring@ 30. 0' 
water ·level@ 3. 8' on! 3/20V70 

. I 

PEARL RibG~ SHOPPING CF;NT_ER 

,, ..... _--
mod 
hard 

C' !>.. 
~~ ~J' .. 
~-

111111111 J 11111111-t++-11111! 

p 

PLA iE N_O. 18 

MAURSETH HOWE LOCKWOOD & ASSOC. FlLE.- N 0. H-58 



1 

i. 
.I 

.... 

·;-. 

·.e 

I 

e 

): ·. ··. . ~ .;· ' . 

1:: 

...... :·.e· . . ' 

:·: ..... .-·. ; : .," 

. I 

·-·-·------··••• ~--~· ' -· ,.,, ~-· -~>R<~ '"--· ... -.-~~-------·-------........ -----~-----·-··--· 
., 

LOG OF BQR!NG NO 17. 

DATE DRILLED: March 6, 1970 
.EQUIPMENT USED:· Truck_Mounted Au2'er ELEV. QF SURFACE: 14.4 

--... ., 

' c:) .D E S C R I P T I 0 N 0 F $ 0 I L S (l) 
~~ ~ ~ "'- ~ 'b. 1s4--v 

COHESION o OR SHEAR RES.~ 

r.::: ~Q, KIPS PER SQUARE FOOT ..... t;. ll.. . 0 "'~ • J- '?,.,; .~ . .~ 
t)· " ~ ~ .OG'J '~ . :::: j(/) .frl 0 .I J'" . :1'4.9 "" t3,.· MOISfrURE· PERCE NT_ OJ Y 1W1 

~ :t 
0 ,. "'" ('" .9....; A I 0 ~ 0 ) 3 0 . '1 0 51 D ~ t::) (\) CLASSIFICATION " 

0 
'J- '1r"' 

~- . 
--•... 

\t 19 FILL, SiLT, clayey prown moist fi:rm 75 l.t 
I" sandy, with mott. 
Fll22 74 lA 

~ · roots 
~.o5-

!"' - - -·- ---- --·· 

~: 22 
SILT, clayey brow:r: sat · 70 

r--- 8.t ·-~· -
53~ 

r¥ 49 
gray - .'84 

f-lQ- ... ---

~ - · .. r--- BASALT, highly r--- --·- ~-;.;..;. 

1- -- weathered Q'rav hard 
1-

i-15- End of Boring @ 13. 3 
,, 

1------ · Water level@ 8' . op. B/9/7( 
r--- ,'' 

. ·-·.···. . ·.· -.. 
~ 

.,.- ; 

·'· r- ... 
~ 

.. - . ' 

....,..._.. -
., - .. , ; \' ... 

''' - .- '' ' " ~ 

-
' ' - -·-

- '·.·· 

------
- -
~ -

-.:. ... , 
'· .. 

1-
~ -
r--- : : ·' 

1- - ' .,. - . 

~ 
. , . 

'. I. ;• '• 

'• ' . 
1---

~. : 
·' . - -

1---

I--- --. 

1- -
f--
!"- ' 

" . -
. ·. 

~ 

I---
'. / ". "· 

' _::·:_ ,: ... - ' '· •' 

1---
f--
f-- .. 
1---' 
1- -
1---

.. " . . -- I 
. -

" .. 

PEARL RIDGE. SHOPPING CENtER ... _pLAT E N 0. 1 9 
·.- ··-

' 
MAURSETH HOW(: LOCKWOOD & ASSOC. . - . . FILE- NO. H-58 

~ 



.- --------- .. i 

LOG OF BORING NO 18 
DATE DRILLED: March 9, 1970 ,e EQUIPMENT USED: 'Truck Mounted Auger ELEV. OF SURFACE: 16.6 

..... ..... () DESCRIPTION 0 F s 0 I L S (i) 
f))~ ~ COHESION o OR SHEAR RES.@ cu c 1J a v. 

c::: 'C:i. .'-. ~ 0~ • ,. ~- KIPS PER SQUARE FOOT ..... E:~ 0 ~ .... , p ,) ·~ ~" 
!;)· C' ~ ~~ .CCI ~ 

~ (/) ~ o,.., J'v o ~- ~ .... MOJS fURE.· PE.RCE NT DrY IWT 
~ o "" "'" "" .t>_., & I 0 2 0 3 0 4 0 5( ~ Cl-ASSIFICATION "" " :;, ·~ '~' ~ .ca. 

............... mod 
... .FILL SILT c1avev brQ.Y\lll IQl.O_isj; pxm~ 

~ 18 
. -- 83 I~ SILT, clayey red sat firm -

~ !brown ... 5-

- tiJ 39 83 ~ 
~-r- ------ ----,_ 

I'' with numerous .:!:... ~ery -
-10- gravels & bould- •: firm 
~ · .ers, to 1011 vis. ,. 
------ Cl 7. 5 - 12. 5 - no recover lr .-
~ ~ 12. 5 - 16. 5 - 25o/o recov ~ry ... 15- r::t:: ·o 16 •. 5 .,. 2 L 5 - 28% i'ecov erJ:. _ - ---u . - -- · BASALT, highly gr;a.y hard --- weathered . ,~ ',- -2~ 
1-

-
----.,...... End of Boring @ 21. 5 1 

- water level @ 8. ,s• · on 3/20t 70 - -
1-
1-

1---
1-- ' . 
1- -

:.• 

~ .. 

I---- ·' 
•" 

i---:--
1--

. . .. . .. ·}· 

I- - ' 
~ .. i . ' 

~ 
r-- r+-
f----.-' . - . ,. ·'· ~ .: . 

1- -
1--

· .. · .. 1--

r-----
1--
1- -
r--

' ' r--
:t-

1--

r--
·_.,:· __ .. ·: .... ·.·. . 
::..-··:, . 

1- ... 

r-- ·./ 
.. i 

,. 
-

,::-: - .. 
... .. 

; . PEARL RIDGE SHOPPING CENTER PLATE N 0. 20. 
..,. 

MAU~SETH HOWE LQCKWQOD --~·ASSOC. _FILE.· N 0. :H-58 
·'; ·), 



i 
i 
I 

. ,· 

... :• 

e· 

.·.· ... ·:_._._,_ .. 
'"·.·: 

. :~-:-.:: . . . 

·;.;, 

'·,·' 

~-~ __ .... .. ·····-,--- ...... --....... ---~·--- .. ~·-··~ .. ··-·-~---·--·-··· 

LOG OF ·BORING NO 19 I 
DATE DRILLED: March i2, 1970 
.EQUIPMENT USED~ _Truck Mounted Auger ELEV. OF SURFACE: 18.8 

00... ·- . 

<i; ~DESCRIPTION OF S 0 I L S ... 
~ ~ 4: \ __ COHESION o OR SHEAR RES. o 
.r:: ~ -~ 1.7~ ~'> . {1 ~ %,.. Kl PS PER S 0 UARE. FOOT_ 
.... ~ .~ 0 o.,~ \1~ ~ l<' ~ i) ~ • · · • 

~j<l> ~- 0/
0 

.,.,",.. ~CP'>c- ~,..C':~ MQIS fURE.· PE.RCE NT OJ Y /Wl 

C!\ ~ CLASSIFIC.ATION ,.. ~ :;. '1t~""' .a. JO ~0 3)0 ~0 5l 
. 1:0 . • 

t--.- SILT, clayey [brown moist mod r--- .. 
r----.- - -- ;.....: ,...,.. . . . . .s..a:£1; - -+-+-+-+-+i 

~ 5 "'ill: DECOMPOSED . gray :!JL.. fir.m ..... 
1---~= 22 BASALT, porous ·. . 7.3 . _ A 

r.-- :•· 
~ .• 
~ ~~~H·H·H4HHHHHH,~++-rr++~ 

4_ O -~ 3 3t 711 . }l ~~~H.:.H:·H4~HH-+4~+++++-t--r.' 
r-- . . .. 

r-- R ~od-
,_ _1 :; ~ 13. 0 ;.. 1 5. 0, 6 O% r e cc v¢ r y h a rd. ~1=1--1-+-l~HH-H-+-++++-+++-H--H-++l 
~ 0 15. 0 - 19. 0, 75o/o reccvery 
--- u . 

. -k • . . . 
--- ---· 

-20- End of Bqrin.g@ 19. 0 
~-- water_1evel@ 4~ 4'.on 3':"20-70 · · · 

------ ... · '•. : .. ··. ·.·· 
- - . .. ,... H-:H. -..-1. f-H-H-H-+-+-H-1-+-H-++-t++-H 

------!------- .. 

1-- .. : .. -· 
~ ···· · · H-H-!H-!HH--H-+-+-1,-+-+++++-t-+-t-+-1--H 

~ ~ . 
t--- .. . . · 1-1-H-H= .. H .. 1-H--HHHHH-H++-H-+-t-+-t-
t--- 1-1-H-H=HH~~-HH-+-+~4-++++++~r 

f- ' 
1------ ' • . . 
t- - . . -. 
1--. 

1-- ,;.. .. . . 
r---- . 
f--
~ - . . 
1-- . ···. 

:= . . . . . . . ·:· . . . . ~--~--'-. H-1--HH--l-H-H--+4-H++++-t+-H--H 

f-- ·-.·· ·' .,.·.-.. . --

~ - ' 
~ r---- .. 
~ .. 
~ H-,HHHHHHHH44~+44+++++++-H 

1- .. 

I--

PEARL RIDGE SHQ;J?PING GENTER .· . PLATE N 0, . 21 
-· - ~ -

k MAU_RSETH HOWE .!:_0~K~09D & ASSOC. FILE-No. H-58 • 
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e 

•• 

...--~------ ····- •-'-"'"""""'""""" ................. _ .... . 

LOG 0 F · B 0 RING N 0 20 
DATE DRILLED: March 9, 1970 
EQUIPMENT USED: Truck Mounted Auger 

..... 
..... I;) 
<:) C) 
I~ IJ) li: 
" c:a ...... ' 

0 F DESCRIPTION _ 

c 

ELEV. OF SURFACE: 36. 5 

S · 0 I L S 

·~ ~tt 
" o, 

4~.: 
0/. 

0 
~ " ~ 
~ ~ t)· ..c:· . Cl) 

..... :.t: 
~ () 
~ ....... 

. -· (X) CLASSIFICATION. 
o .... 

.:1" 
"""" r; 

~(.0 
~(' ;;, 

823 

L 5-
l--lrt.~l4 

SILT; clayey with 
g-ravels 

brown! sat · ~irm 

. :.:- :: 111111111 H 11111111~$ 
>''!. • . - ·-

HI 
r- -
f..-

!'•, -·· 

.. :· l;o£~ ~I 80 
___ .. ---- -- --· 

.very sandy 

.Jl... ---

. very clayey 

End o£ Boring@ 31.5 
w~ter level@ 18~ 4:': :o4 .- 3/'/J.0/70 

( 

. F;EARL RIDGE SHOPF>ING C:I~::NTER 

~--­firm' 

79 

76 

85 

79 

MAURSETH HOWE LOCKWOOD & ASSOC. 

10 l.d 

:6 

li i 

i 

PLATE N 0. 22 

FILE;. NO. H-58 



-

e 

'-

-------,..---------'------··--···--.···-··-·· ...... -········-----------

LOG OF BORING· NO 21 
DATE DRILLED: March 11 11 1970 
EQUIPMENT USED: Truck Mounted Auger 

..... 
0 F S 0 I L S ~ -~ 0 E S · C R I P T I 0 N 

~~1.( . 
....... :.... 

·~ ~~ 
tl ..c:: (/') (/) 

~ ~ " ~ ~ ~ C LAS S I F I CAT I 0 N ~ 1 ~"' 

~l33 

8 

SIL':[', . Clayey 

with 

gravels 

~rown,moistl firm 

to 

dark 
~roWIJ 

to 

very 
moist 

mod 
firm 

92 

. 82 

86 
very clayey~ -..'J?:t'owtl _y_ .,..mod"" 

soft 

·' 

73 

mod I 8$ 
~:i,i'z:n 

ELEV. OF SURFACE: 34. 7' 

1\ 

1-l-l- I I I I I I I· I I I I I I I I I I t I I I I II 
~+-t-+ I I I I ~+-+-+-+-++-+-o-+++-l-1 I I I I I 

lt.'l 
H-1-+.....J--.1.-+-1--'l--~ I I I II I 1-1 I I IiI Ill 

ltuJLttttll 1 11 u rmnm 
I I I I I 1-H-++-+-J...++..H- I I I I I I I I I I I 

~ 
-l--1-H-·1-f-f-H-H-1 I I I I I I I I I I I I II 

J..:+-+..+-1-1--l-l-. I 

• -~~- -·-~-·+! IIIII !$'Z£ 

·-rm=r++H-R~-.. o..LL 
] I I 

! ' 
I I I l I I ll I-~ 

16 87 I I I I I I I I I I 1++-1-+++-~ · · · · · · · · · 

r- ~ 17 

1-'-----

~4~40 
DECOMPOSED 
BASA~T 

End of Boring @ 41o ~· 
Wc:Lter level@ 1.7. 6 1 pn 3/~0/70 

PEARL RIDGE SHOPPING CENTER 

r-.,-­
firin 

79 1111111 j IIIII w:-~1 II I I I II 

I I I I I I I I I l-H--+-++1 I I I I I I I I I II 

97 

1--1-+-l-H I I I I I I II I I I I I I I I I I I II 

PLATE N Q, 23 

~I MAURSETH HOWE. LOCKWOOD & Assoc. . .. I FtLe.~No.H-58 . I. 



: -
LOG OF BORING NO 22 

DATE DRILLED: March 9, 1970 

- EQUIPMENT USED: __ Truck Mounted Auf!er ELEV. OF SURFACE: 33. 4' 
.... .... c;) DESCRIPTION 0 F s 0 I L S-q, 

(/)~ ~ COHESION o OR SHEAR RES. e 
Q). 

~ -~ '<s ~ v. .... ~ KIPS PER SQUARE FOOT c::: ~~ " . .;.. " . ..... (' o,.. .s',.- ,() If,._,,., p ~ ·~ - ~ 
c;) 

~ <f) (/) 
.s' .s'l' . ~ 

M 01 Sh"URE.· PE.RCE NT 01 Y /Wl o / ""v ~ ';A ~,. 

~ 
~ o "" "" - "v u-1 ~ CLASSIFICATION "" ~ J.- -~-,., .11. I 0 2 0 3j0 - 4i 0 5l 

~ ll:l 
. --

~ -. 

f--,---- . ' 
SILT, clayey, with - mois1 £i~m 

~ 
prown 

~ gravels -

f- 5 -~58 
I - 87 ~ 

~ 
~ ---
_Ht mod 

~ 17 firm -74 
I 

1----liil 

I-- 1-- ·--

~ ~-- --- ----
1-15-i 7 

sil,ndy clark soft ' 

1 \t;!l I( 71 1-

1----
~ !>town - ' 

/A 

~-

1-- --
~ -- - ., -- -- --1----

- 1-2Q-

: 18 

....._ __ -- -·· - . . ·---- -- -- --. -1-. 
-- .74 

r-- IE COMPOSED dark firm .. , 

1---

f- zs 
'15 

BASALT ~ highly gray 
~ 

weathered greep, 66 
r--

'fA 

r------ i- f--- --- -

~ - ~-

1-30-~l(.,n ---~- dark r- .._, -
weathered h-r.nur, !hard 77 -

- -
1-- ' 

1--- End of Boring@ 3lo ~· r--
1-35-

· Water level@ 16. 2'. on 3/c /70' 

r--. 
f---,;-

f---.--'--
r-

-
1--- f- f--

1---

1---
~ . ' 

1- -
f---
1--=-' 

1---
!---;-

1- --- 1---

•J 
.1: --. 

PEARL RIDGE SHOPEING CENTER · - --. --- PLATE N Q. 24 
-- ·- -- -

,, MAURSETH _HOWE LOCKWOOD & ASSOC. 
' --- . ' - - .... 

FILE" N 0. H-58 
'' 



-

e 

., 

•.,· 

·-·-_·· ...• 
' . . . 

,.--~-~~~-~- ~ -~··· . -~-· .. . .. ~-.. -·-~~ ~-·· -~ 

L 0 G 0 F B 0 R I N G N 0 23 
DATE DRILLED: March 11, 1970 
EQUIPMENT USED: Truck Mounted Au11er ELEV. OF SURFACE: 27_ h' 

..... 
..... <::) 
(l) <::) 

.~ II) l.( .... ~, 
c::l:::lctJ .... 1:: tt 

~ 
~ (/) II) 

~ ~ 
~ 03 

~lt9 

E 
3018 

L~s 

~·~ 18 

DESCRIPTION 0 F S 0 I L S 

I() 
<9,. .a 

"";f' " .().. 
CLASSIFICATION ~~~"" 

SILT, clayey, sandy )Jrownl mois~ firm 
With gravels 

---.... 
red 

brown 

-- ---
sandy - - to~I3J!- ~~od 

k,-~ roft_ 
clayey soft 

,_ . tl:ck 
PEAT, silty 

~--
loose 

SILT, clayey dark 
. - ·· gray 

SAND, fine. to coarse to 
.;.,___,S,il.t¥-;. _ gra,y 
coarse, silty 

75 

1--1-l-W-l-+-1---l-1---~-+- ~--1-+-l-l-+-l---+-1-l-1-l-1---1--1 

86 !A· 
II 11-11+-1-:-

W-+-q.! I I I · I I I I I I I I I I I I · I I I II 
.. W-W---H.-(_.1 I I I I I I 1 I I I I I I l -l-1--+--1-i 

76 -~--,•,_j_~l--1-+ I I I I· I 1--H-+-1-+~ 
:-w.-l-l---1--~--l--1-W"--1--..J-l I I I I I I I I I I I I I 

H-+-f-1--1-H -l-H-+-1--1--H--1~-
, I I I 

61 l.~-~~--l-~-l-1-+-~---1--H-l-1-1-·- »; 

LU-LW-l---1--H I I I I I 1--1--1 -1-...f-+-l-l-+-'-1--l 

31 tt+JJJ±tillllllll iII U Ill ii'J1 
1. 

53 

I· I I I I 1-~-.W+ I I I I I 1--l-l-1-1--1-1--1-
+++++~+~-1--l II I I I I I II 

1-J-..l.-.1-.-l-1-l-l--l-1-~-l-+--l--k-l-4- -l-1-+-W-l-1----W-...f 

13 
H---1--+-W-H-l-l-J....-t.-t I I I I I I I J I I I I I I A 

· .lgr~y] ·. ~ - l 61 ~ 1111 IIIII I II I Ill II I 1++!
66

4 
SILT, clayey mod 

& . 1rm 
with gravels ~r~wn . I 81 ttl I I I I I ·I I I I I I I I I I I I I £I I I II< 

fum 

73 ~ 

!-·­
hard 

~ 
~ I. DECOMPOSED I I I I 

~46 ~BASALT 12 miiiiiiJitJI.IIUIIIIIIII~~· 

End of Boring@ 52' Water level@ 14.21 on 3/20/70 

PEARL RID_GE SHOPPING CENTER P_LATE N 0. 25 

MAURSETH HOWE LOCKWOOD & ASSOC. I FILE~ N 0. H•S8 
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-· -.. ·······---···~··--·----.-

L 0 G 0 F B 0 R I N G N 0 24 
DATE DRILLED: March 9, 1970 
EQUIPMENT U_SEO: Truck Mounted Auger 

" .... <:) 
~ <:) DESCRIPTION 

C' 
0/ 

0 F S 0 I L S 
~II)I.C 
~ 
t:l' 

-~ ~ ~ 
<:)· 

:S">~~'~ 
~. ~ 

~ ~ lti C LAS S I F I CAT I 0 N \
0

"'" 

sandy with oose ' 
gravels . to 

firm, 

FiLL SILT, clayey bro1 mois~mod I 

J..--.1'-----------+- - - -

red JI Jmod 
J:,rown ·-=-. firm 

SILT, clayey 

10 -----+---
sandy I ~r~~ 

15l 

~ 
3 

5 

CLAY, very silty dark 
with peat ray 

' SAND, very fine, I gray. 
. ve~y silty, with 

orQanlr n1::~ftPr · 

SILT; sandy with 
shells 

----
clayey, with 

f-----1'\11 14 . e1s . _ ....,.. 
DECOMPOSED gray 
BASALT.. broWz: 

1--

ss-!=!3o/b 

l4l3Z/~ 
Ls~44 
t== End. of Boring@ 45o 5 

Water level@ 9o 3 1 ~n 3/1~/70 E 
PEARL RIDGE SHOPPING CENTER 

r---
soft 

1----
r:nod 

rfi:r:.Il.l. 
firm 

82 

78 

31 

55 

68 

70 

77 

7(1 

MAURSETH HOWE LOCKWOOD & ASSOC. 

ELEV. OF SURFACE~ 22. 1' 

I I I I I I I I t+-1~ I I I I ·I I I I I I I I +I 

I I I I I I ..j_j_i-1-~-· 

e ~ 

§ I II I I I I I I I I I I I I I I I I I I 1~' 3~ 
H--W-l--1-~-1-H--1~ I I I I I I I I I I ! I I I I 

l-l-1·-~-~-

+-+·:.~·-·-· ----1--f..,-~- -1--H-1 I I I I HSIA 

• 1--l- ++~~~t I I I I I I I I I 1~1A 
I 1 I I I -1-~-+·-l-l--1-f-1-~+1--l--l+i I I I I I I I 

f.-H.+~ I II I I I I I I I I I 1-11 1 I I I I lls'A 

II 

~ 

PLATE N0.26_ 

FJLE-~N Q. H-58 



•• 

e 

e 

·····----~- -- --··- ..•... - ----· .... _______.,. 

LOG 0 F BORING . N 0 25 
DATE DRILLED: March 10, 1970 

.. EQUIPMENT USED: Tru.ck Mounted Auger · ELEV. Of SURFACE: 19. 5' 
..... 

...... <:) DESCRIPTION 0 .F S 0 I L S <b () 
~ ~ lC · COHESION o OR SHEAR RES. e 

.... a... .~ ~ ~ K I P S P E_ R _ . $ 0 U ARE F" 0 0 T 
() . . 

~ (/) (I) 

~ ~ 
~ ~ C LAS S I F I CAT I 0 N 5< 

FILL SILT, sandy, r· roWI'll moisi ~od 
clayey fum 

I .I I I I I I I ·1·14-+4--1- I I I I I I I I I I I I I 

. - ~ ~- :l 72 SILT, sandy __ .... ~ __ I dark ve~y mod · 

1
. . ·· · 1 gray m01st soft 

c ayey 

j ···-
· H-1--1-+-l-1-1-1-1-+1 I> r own .:!![__ 

i--J~I-+-1--1 I I I I I I I I I 1~-+-+-H~ 83 

'----= 4 

,___ ... 6 

I . ·t -~ 
lack PEAT, silty ~o-ft~ 26 m-~~. ' ++++++ f 11 f f 1 I I I I I I 1·1 II ll'f "• 

~ 

SAND, very fine to 
fine_, very 
silty 

... 

SILT, .J3<!-.Ddv: 

SAND, very fille to 
fine with shells and 
peat lenses· 

SILT, very clayey 

with numerous·. 
· gre1,vels 

(Con't}. 

. .. 

dark 
gray 

1--­
dark 
gray 
~rown 

f-,-,- - -1 ~~-·-
oos~ I If __ 

78 . • .. .L 

-~ I I I I I I I I 1-+++++-H-H 

~--~--~-~- +--~--l-l-~---1-1--1+-

-IAI}-1·1+1-H-11 
_,____, __ ,_ . ..__.....__... --1·-·-~· -+--1--+-+-f-W-t 

56' II I I--ll II I I I I I I I I I I I I I I I I I ! lb5&. 

Is aft-
~-~-
l 
oose 

f---,...... 
mod 

69 

sOft. I 75 

~-. 

firm! 84 

I 1·- I . I -I 1+1--14-t--1--1-t--
H-l-1--1-+--+- I I I · I I I ++--1--1+ I I I I I I I I 

• 
ra Gi 

I 
' . I 
I 

I 

~ 

"11111111111111-l--111111111111 

93 

I I I I 1--1 I I I I I I I I I I I I I I I I I I I II i 
75 1111111•11111111~'·1 11111111111 ! 

I 
' 
1 PEARL RIDGE SHOPPING CENTER I PLATE N 0. 27 

,1 MAURSETH HOWE LOCKWOOD & ASSbC. ··· I FILE.- N 0~ H-58 ! 



e 

e 

e.·· 

LOG 0 F BORING N 0 25 (Con't) 
ELEV. OF SURFAC~E~-----l DATE DRil..LEQ: 

EQUIPMENT USED: 
...... 

..... <:) 
(b <:) 
CliCI)l.C I.( q, . ..... ..... 
C:::~Cll ...... E: Q..' 

<:)· -c::: (,.. Ct) 
..... -J ~ 

~ 0 
~ Ci) 

~~9 
·-··-

DESC.RIPTION 

CLASSIFlCATION 

DECOM'POSED . 
. BASALT 

En4 of Boring@ 56.6 

0 F 

Fre!: 
& 

brown 

Wa.ter leyel @ 10. 5' ~:n: 3 I 10 /70 

S 0 I L S 

firm 

73 ,_. 

1-H'-++J-1 i I I I I U .I I I I I I I I I i H 

. ·! .... 
' ' . 

H---1-l~·f-
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LOG OF BORING -.NO 26 

e 
DATE DRILLED: March 10, 1970 
EQUIPMENT USED: Truck Mounted Au2:er · · ELEV._.QF SURFACE: 46. 5' 

·-- ·-· - --.... ..... ~ DESCRIPTION 0 F s 0 I L s Cb Cl)~ ~ ----- . - COHESION o OR SHEAR RES. & 
~ "-

~~v 
KIPS PER SQUARE FOOT c:: ~ct ~ o_, ~ ~ _,. .... C' o_,. .s'..,- .¢ ~,....., ,F>- ~ ' • 

tl .s' .s'...... ~ 
~ (/) Cl) 0/ ...... "' 01 ~ 01,.- M 01 sn·uRE. · PE.RCE NT Of Y /Wl 
~ 

~ . 0 ,.. ., (' ('"' "-. 
A /0 20 310 ~ 0 5j 0 CLASSIFICATION' ,.. ___ ~_ :.J.- '1~...., Cl iii --

1---

fll\ 36 
SILT, clayey with . fbi"OWI1 mois .firm 

1--- gravels -t--

~s-~ 41 
to 96 ~ 

~- red . 

1---
fbroWl:l 1--- sat . --

1---

~Io-~29 93 
.. 

'lei 
-·- ·c .• 

-----------
;--"-
~ End o£ Boring @ 11. 5 1-

,__ --

:.12.: 
No w~te:r encountered 

___,...,.,.. 1- - - -·- --
-
- 1- - - 1-- ... . - -1-. 

-- -
1---

- ... 

~ 
' ' 1--- - .. 

~ 
.. 

~ - . - .. i 
.. ~l 

1----- l 
1-----

--
~ --- -- . 
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\,_-. 

1- -
1----

-' \' 

1----
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r-· .. 
1- -
1---

1----
!-=-"-

1--- .. ' 
1- -
1----
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1- - - . 

1--- I 

1----
' r--

r--
r- -e.-· I-- .. 

--. "' ... --
-- --

' .. 
- -- ---- ----------- -- . -
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LOG 0 F B 0 RING N 0 21 
DATE DRILLED: March 6, 1970 
EQ,UIPMENT USED: TrucK MQul],t~d Auger 

, 
ELE\1. Of SURFACE: 59. 9' 

..... 
~ ~- 0 1:: S C R I P T · 1.· 0 N 0 F · S. 0 I L. 5 . 
~ ·~ 1.&: . COHESION o OR SHEAR RES. e 
,r:;: ~"~ ~ ·~ ~. KIPS Pt;R SOJJARE FOOT 
,,~ 'l 

tl . .<J ·~ • 
.c:: "> (/) 4,0.... 4,0 • 

~ ~ . . ·. ~~ 
~ ~. C LA S S IF I CAT I 0 N '1' ~,.. 

l--lll'll5 

~.!!ll26 
1- 5-

~----~ 19 
1--

-SILT, s~.nc1y prown,. verylfl.rm 
& moist 

-·- -- .....-....... ~· 
'very de~.yey 

E_:g.d qfBorf~g ® 
. No water en9blint~red 
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L 0 G 0 F · 9 0 RING N 0 28 
DATE DRlLLED: February 25, 1970 
EQUIPMENT USED: Truck Mounted AuQ'er ELEV. OF SURFACE: 35. :5 1 

.... 
~~ ~ 0 E S C R l P T I 0 N 
~ ~~ ~--~--~~--~------~ 

..... ' 
0 F S 0 I L S 

C::~lll ..... ~ ~ 
C)· 

:::: (I) 

~ ::t: 
~ c 
~ to. C LA S S I F l C AT l 0 N "' 

SILT, clayey with 
gravel 

lbrownlmoistl firm 

End of Boring @ 5-l /'a 1 

No water encountered 

I f 

I I I I I I .I I I I I I I I I I I I I I I I I I I 14· 

.· .. ·;:. I II I: I I I I II I I I I I I I I I I I I I I I II 
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LOG OF BORING N 0.29 

e 
DATE DRILLt:D: February 25, 1970 
EQUIPMENT USED: Truck Mounted Auger · ELEV. OF SURFACE: 39. 9' 

..,.. --

! .... ~ DESCRIPTION 0 F s 0 I L 5 1),:~ '.;) 

~ IJ) I.C COHESION o OR SHEAR RES.® I <l.l ... ~ .... (I /. .0 v. KIPS PER SQUARE FOOT :::: (4.q, ~ 0~ ~ ~. -,. ..... t;(l (' o,.. .s-,... .() 1: ";t p .p ·!.l • 
~ 

ci .s' .s'l' C9 '1--. 
MOISifURE· PERCE NT OF Y !Wl \rj in o / J"v C9 ,.. <!'.....-..... 

~ ~ o ""' "" "v- Q~ A j 0 . 2 0 3!0 .tj 0 5 1 ' 

~ ~ C LA ~S _I F I C AT I 0 N ""' (!I :J-- '1 ".;' 
r--~ 

f-·-~ 15A .. SILT, clayey with red moist firm 
r-- gravels · ~rown 

~ 5 -~ 
. 

.32 --- -· 75 0 
---

~ 
v, 

E:i:ld of Boring @ 7. 0' f,--

.-10- No wat~r epcountered 
-
,.-

-
,.-----

i- -

1'----
r--
:-
r-- -- 1-

e r- -
r--
r--
~ 
r-- I 

r- -
r--
-
-
-.,... ..,. 
1----
1----
1--

I 1----
r- -1 ,: ;. I 
1-- 'i 
I-
1--

r- ... 
r- -
I- ---

~ 

~ 
I--
r- - · .. 
r-
1--
b'--

1--

.e 1- - .. 
f--

--

·;. 
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LOG OF BORING N 0 30 
DATE DRILLED: . February 25, 1970 

! EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 28. 9.' 

I ..... - ~ DESCRIPTION 0 F s 0 I L s I CJ V)~ 
~ l~ COHESION o OR SHEAR RES. o Q., 

~ ~ {s.q., v ·-~ .... KIPS PER SQUARE FOOT t:: (\q, 

t:O... ~ . .J. -?· ~> . ~ • ~· .... C' o,.. .s-,. ,() /, "jl 

~ 
(:, .s- .s-.1': C9 ~ 

M OJ StfURE. ·PERCE NT OF Y /Wl \i'; (I) 0/ ""Goo C9 .,. ~ .... 
~-

J :s o ,.. "'(\ (\v ~? ... 10 2o 3P 40 5'D ~ c CLASSIFICATION ,.. cs> '.J. ·~;, (:) tXi 

c· SIL'r:, clayey with !brown mois firm 
r-- gravels 
!---:--

~ 22 
: 1- 5- sat 67 /.,/~ 

-- I gray 

t= & I 

1-------- browr 
1-10-~ 37 I 9 78 lA~ 

r--
·End of Boring@ 11~ 0 

., 

f-
t-- No water encountered 
1-15-
t--
t---
t-- ., 

f-- -· 1- 1-

r -
1-- ' ... 

f--
f--

f-- I 

f- -

r--- ·, -
_;,___ -
1- - .. ·., 
I--
I--
f--

'• •' 

I--

~ -
I--. \ 
f--
1--

1--

1- -
f--

~ ' 
r--- ,. 

r---
~ -
1--

' 
1--
f--

f---,- ' 
t'- -

f-

PEARL RIDGE SHOPPING CENTER PLATE N 0. 32 

i, . MAURSETH HOWE LOCKWOOD & ASSOC •. Fl LE.· N 0. H-SB· 
L.: __ -· 



·h-·•-·>---.~-
, ..... - .... ·------... -......... _ 

LOG OF BORING NO 31 

e 
DATE DRILLED :March 12, 1970 

21.1 EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 
l ..... 
IQ; ~ DESCRIPTION OF S 0 I L S 

COHESION 0 OR SHEAR RES. (i) I 
,~ 

V)~ 
q,, 

~ ~ 1s~v --~ ...... KIPS PER SQUARE FOOT 1:\.q, "> . J- ..,,.. .... E;Q. C' o..,. oS\/ .0 " )I 
~ ~ . .-

~~ 
ci oS\ oS\.;< ~ '1-:. 

MOIStfURE.· PE.RC~ NT OF Y /Wl \r,) ~ 0/ .;< v 19 ,. 19,-
~ o ,. "'" "v Q~ jg (.) A /0 ~ 0 3P 40 5( 
~ CLASSIFICATION '" 19 

:;.. ''l;.-r 

~- FILL SILT, clayey prown moist firm 
~-~- 14 
~-----~ 
f- 5-

!22 
1- • - II _j[_ It SAND f to c ~e!?-S£ t- --

7 SILT, clayey, with - plack soft 
r-10- .. 82 , .. ~il. 

organic & 
1---
1--- matter prown 

i--~ 4 58 14" 

r-15-
t• 

1--- -·-- -----r--- f-- • _;. 

i-- clayey, with prown firm 

e 
31 ·gravels & 82 E\; - -~ .._ __ -

~2o- iili gray 
-
-
1---

1--- I 
f---

1-25- red 
mJ brown c 21 84 

f-----
- End of Boring@ 27' +· 

i-30-
~ 

Water level@ 6.; 4' or 3/20, 70 

~ 
1------ ', :··-. 

f-- . - .·: 

f- -
~ 

.' 
'I ... 

f--
f--

f--
f- -
f--

r--
1-----

' . -

1--

r -
~ 
1---
1--
r--

-···--· 
l -
f--:---,. 

·-
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LOG OF BORING NO 32 
DATE DRILLED: March 13, 1970 

I EQUIPMENT USED: Truck Mounted Auger · ELEV. OF SURFACE: 23.8 

! ..... ..... 
~ DESCRIPTION OF S 0 I L S I ();) tl)~ ,: COHESION o OR SHEAR RES. G 

.~ "'- A ';, 15q._ U KIPS PER SQUARE FOOT ~q, 
t:Cl 

"'.1.: ') • ~ .,. 
p p ~ ~ ..... . C' o_,. .s-,... .c 1: ,. ,., 

(:J 

~~ tiJ <J) 0 .s' ;t .s';te9 C9,. ~ • M 01 StfURE. · PERCE NT OF Y /Wl ?.: / Goo,. ., " ~ . 
~ t) 0 " Gr ~ "" I 0 ~ 0 3)0 4 0 5< 
t:l Q5 CLASSIFICATION ,.. 6) '_J, -~ '~' 

r---. 
~-- SILT, clayey with red moist firm 
i-- gravel 
r---
!--- 5 -

-57 93 

E -- 1-- .;. -

r--- CLAY, silty gray stiff 
r-1o-~ prown 

87 16 
~ 17 

~ 

~ . - -~--

r- . . 
.'!L r-15-

!- 64 
.SILT, sandy, clayey prown ~irm. - 81 1111 -

----'---'-

- 1-

-20-
~ 31 - 76 . 6 

~ 

t---
End o£ Boring@ 21. 5' r---

.. 
r-25- Water level@ 

1
15.3:' o ~ 3/20 /70 

r---
r---
f..--:- ... 
-
l- -
~ ' ... 
1---
~ 

t-- .. 

r- -
1--- 'i 

~ 

t--
~ 

r- -
~ 

t--
i-- -r-
l- -
1----
1---
~ 

-
r- -
r--'-

--
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APPENDIX B 

LABORATORY TESTING 

General 

The undisturbed samples extracted from the borings 

were subjected to various laboratory tests following a review 

of the field investigation. Tests performed included moisture 

and density determinations, direct shear tests, consolidation 

tests, swell tests, Atterberg Limit tests and a compaction 

test. 

e Field Moisture and Dry Density 

The field moisture content and density tests of samples 

obtained were made to correlate between similar samples. 

' . 
One or more one-inch long sections of the sample are cut, 

trimmed, weighed, oven dried and reweighed~ From these 

measurements, the unit weight of the solids in pounds per 

cU.bic foot and the percent of moisture are calculated. 

The test results are plotted on the Log of Borings, 

Plates 3 thru 34. 

Direct Shear Tests 

. To determine the strength characteristics of the soils 

e 



e 

e 

e 
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encountered, directed shear tests were performed. Each 

sample is sheared under a normal load approximately 

equivalent to the expected overburden. In addition, some 

tests were performed at decreased or increased surcharge 

pressures to simulate the effects of reduced loads due to 

excavations, or the increased loads due to the weight of fill 

or a proposed structure. 

The shear test results are plotted on the Log ·of 

Borings, Plates 3 thru 34. 

Consolidation Tests 

Consolidation tests were performed on representative 

samples of various soil strata's to determine the consolidation 

characteristics of the soils. Each sample was run under a 

saturated condition. The results of these tests appear on 

Plates 35 thru 37, Consolidation Tests. 

Swell Tests 

The effects of moisture on in-place soils, were tested 

to determine if the soils had a tendency to swell. Soils 

·which swell can cause damage to lightly loaded areas, i.e., 

floor slabs and paved areas. A surchar.ge pressure of · 

~. 
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200 pounds per square foot was applied to one-inch high, two 

and one - half inch diameter samples. Water was added to the 

samples, under field moisture conditions, and the change in. 

height was measured. 

The results of the swell tests are as follows: 

Boring Sample Depth Percent 
Nq.mber Number .· . in Feet Swell 

2 1 10.5 1. 84 

5 1 11.0 ;. o. 18 

30 2 10.5 o.oo 

e 32 1 5. 5 -0.04 

Atterberg Limits 

For classification of the fine grain portions of the soils 

encountered, Atterberg Limit tests were performed.·· The result~ 

are as follow: 

Boring Depth Liquid Plastic ... Plastic 
Number Limit . Limit Index 

17 6.0 47 33 14 

31 2.5 47 31 16 

31 8. 5. 65. 41 2.4 

e 
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Compaction Test 

A bulk sample of the predominant surface ,soils was tested 

I 

to determine its compaction characteristics. The test was 

performed in accordance with ASTM D - 1557-69T. The test 

. results are plotted on Plate 38. 

The following are attached and complete this Appendix: 

Plate 35 ... Consolidation Tests 

Plate. 36 - Consolidation Tests 

Plate 37 - Consolidation Tests 

e Plate 38 ... Gomp~ction Test 

• 



CON SOL D ;ON TES·'rS 

- Load in Kips per Square Foot 

0/3 ~ .5 .6 .8 I 2 3 4 5 6 8 10 15 20 
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e Load in Kips per Square Foot 
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CON S T --~ 

e Load in Kips per Square Foot 
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