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":Décember 16, 2003

Mr. Steve Maki
Minneapoelis Community Development Ageney
600 Crown Roller Mill
105 - 5th Avenue South’
" Minneapolis, MN 55401

Re:  Subsurface Expl’orétion and Geotechnical Engineering Analysis for the Proposed
Commercial Development in Minneapolis, Minnesota; STS Project 99358

Dear Mr. Maki:

We have performed a subsurface exploration and geoiechnical engineering analysis for
this project. The attached report contains the logs of threg soil borings, an evaluation of
the conditions encouniered in the borings, and our recommendations for suitable
foundation type, allowable soil bearing pressure for footing demgn and other
geotechnical related design and construction con5|derat|0ns

~In summary, the borings encountered about- 28 o 34 feet of overburden fill soils_
_unde lain by limesicne bedrock. ' .

We apprec:a‘:e the opportunlty to work with you on this project, If you have any questlons
about our recommendations, please call us at 763/31 5 6300. - _ . -

Sincerely,

STS CONSULTANTS, LTD,

James H. Overtoom, P.E.

’

arry ' organ; [

Senicr Project Engineer : Principal Engineer/Vice President .
“BCM/dn -
Encs.
;| 1 HEREBY CERTIFY THAT t AM A PROFESSIONAL ENGINEER REGISTERED
UNUER THE LAWS OF THE STATE OF MINNESOTA, AND THAT THIS REPORT
WAS PREPARED-BY ME OR UNDSR WY DIRECY SUPERVISION,
LT :Slgned{/ . Registration No. _26433
R I Barry G’Morgan /L~ /
- it _ : . Date / Z '/g o3
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1.0 PROJECT OVERVIEW

1.1 Project Description

We understand the croposed project will consist of ‘dev.el_oping th'e_ existing parcel with a
slab-on-grade commercial structure with a height up to four stories. A pyeliminary site

plan indicaies that the structure will be “L” shéped and situated near the middle of the

site. Aésociat_ed drive and parking areas will also be provided as part of the project. We

anticipate typical office traffic in paved areas. Structural loads were not available,

however, for the purposes of this repoit, we assume that maximum continuous wall loads

will be-en the order of 4 to-6 kips per foot and individual colurnn loads will be on the order
of 100 kips each,

ks

Finishad floor elevations and a grading plan were also not available. We anticipate that

cnly minor grading with cuts and fills on the order of 1 to 2 feet will be required.

1.2 Proiect'Scope and Purpose
j _ -
Qur servrces were pen‘ormed in accordance with the MCDA notice to proceed dated

November 21, 2003 and outlined in our ccnflrmatlon letter dated December 4, 2003,

The purposes of this exp1oraﬁon are to:

« 'Performa subsurface exploration and testmg program consisting of three SOI| borings
to 2 1o 5 feet of auger penetratlon in bedrock materials.

. Descnbe the 50|I and groundwater conditions encountered in our exploration.
. S'creen collected samples for volatile organic contaminants.

- Ie"':Charactertze the - subsurface condltlons with respeci to the site geology and the

:proposed constructlon

- Analyze the avallable subsur‘face mforma’ncn which is appllcab!e to this pro;ect

. -Eresent _recqmm_endatlons for design of foundations and floor slabs.

'D_is'cué's 'the.c'bn:jél_t_r'uction considerations related to earthwork and foundations.
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2.0 EXPLORATION AND TESTING PROCEDURES

2.1 Boring Layout and Soil Sampling Procedures

STS r_ecomménded__the boring locations énd dépths. Qur field crew staked '_the' borings byl'
measuring from available site features. The approximate boring iocations are shown on
the Soil Boting Location Diagram in the Aﬁpendix The ground surface elevations
indicated on the boring logs were obtained by the drill crew using a Ievel and rod. The
clevations are referenced to the top nut of the fire hydrant iocated at the intersection of
Central Avenue and 14th Street.. " '

We-: drillecl the-borings with a truck fnounted D-50 drill rig operated by a two person crew.,
The drill crew advanced the borings usmg contmuous flight augers. Detailed descriptions
of typlcal drilling procedures are included m the Appendix. Dnlllng methods, depths,
casing usage, dil rlg type foreman and other dn!lmg mformatton are mdlcated an the

boring logs.

The drill crew sampled the soil in advance of the auger t[p at 2.5 foot ;ntervais of depth 1o
10 feef and at 5 foot intervals thereafter. The soil samples were obtained usmg a split-
barrel sampler.which was driven into the ground during standard penetrahon tests -in
accordance with ASTM 'D-1588, Standard Method of Penetration Test and Spiii-Barrel
Sampling of Soils. An explanation of typical ST3 drsllsng and sampling procedures is
present_gd in STS Field and Laboratory Procedures in the Appendix.

-

= Recovered soil samples were desctibed on field logs, containerized, and transported to

our laboratory for further examination and iesting. The field logs also document sample

' mtervals test’ data, observations of drilling resistance, groundwater occurrence and other

pertlr]ent condlthns.

2.2 Gi"c')ur!dWater'_Measurements and Borehole Abandonment

T

[

VﬁT'he dril cr_ew“_-o__%;ser’ved_lhe borings for free groundwater while driling and after

“completion. “These observations and measurements are hoted on the lower left corner of
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: _Ith'e boring Iogs and represent the groundwater at the ttme the 'bOrings were performed.

The crew then backiilled the borrngs Wlth soil cuttings to comply wrth M:nnesota

Departrnent of Health regulatrons

2.3 Laboratory Testing Procedures

The penetration test split-spoon -sannples were visually exarnined by a geotechnicai

p——

1

engineer o estlmate the distribution of grain sizes, _ plasticity, consmtenoy, moisture

condition, color presence. of lenses and seams, and apparent geologic origin. The, -
engineer ctassn‘:ed the soils according to type using the STS Classification System, which

is closety based on the Unrfred Soil Classification System A chart describing the STS

" Classification. System-is included in the Appendrx. An explanatlon of typical laboratory

procedures is presented in the Appendix.

Three samples were seleoted'and tested to determine the organic _oontent of the soils.

~ The test _was performed in generat acco_rdance with ASTM D-2974. The results are

indicated on the boring logs.

The soil semples'Were screened in the laboratory using a ph'otdtonizatio_n detector (‘PID)
meter to evaluate the presence of volatile organio compounds_. The tesulis are shown or"
the boring logs.

2.4 Boring Log Procedures and'Quali_fications

The results of the fleld and Iaboratory observatlons and tests are printed on final borlng.
A logs mcluded in the Appendtx Similar soils were grouped into the sirata shown on the
_ borlng logs, and the appropnate estimated USCS classmoatlon symbols were also added.
o Note that the strattfloaﬂon depth lines between soil types on the logs are estimated based .
on the ava:lable data. In-situ, the transition between soil types may be dlstlnct or gradual
in euher the horszontal or vertical directions. The sorl conditions have been established at

"'our speotflc test hote locations only. Varla‘nons in the soil stratigraphy may ocour

between and around ‘the borings, the nature and extent of which would not become

e\ndent until exposed by construotlon excavation. The__se var_latrons must be properly -

THE INFRAETRUOTURE IMPERATIVE . 3 - ) . F599358-1.doc
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assessed when utifizing the -informat_'i‘on' presented oh the boring !ogs.' Additional
éomme_nts on boring log preparation and qualifications are contained in-an Appendix "

sheet entitled STS Standard Boring Log Procedures.

L

Descriptions of bedrock materials are based on the drillers observations during drilling
and observaticn of disturbed samples in the "lal_)oratory.‘ Rock cores may }ndicat'e'ot'her_

bedrock types.
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+ 3.0 EXPLORATION RESULTS

-

3.1 Site and Geology

The preposed site is located in the northeast quadrant at the- intersection of Central
Avenue and 14th Streetin Minneapolis, anesota The site is bound by a rallway on the
rth The site is currently undeveloped and ex1et|ng grades-at ihe site are relatively

!e_vel

" 8TS has provided Phase | and Il ESA services on th!s site. Our previous work was
performed for Hennepin County (STS Prcqect 98408-XB, reports dated October 4, 2001
~and July: 1, 2002). This pre\nous work 1dent|ﬂed that: the sne was once occupied by a

~ sheet metal factory.

buried concrete slab in boring 3.

e, i
. R

" Bedrock geclogy maps indicate that the upper bedrock materials consist of limestone

" materials of the Platteviile formation.

3.2 Soil Conditions
_l
Conditions encountered at each boring location are'indica’ted on the individual boring

/ logs. Stratification on the boting logs represents the approximate Iocafion of changes in

.eqbeuﬁace conditions at the site can be generalized as follows:

bermg The fill consmted of fine sand and/or clayey sahd soils with varying portions of

orgamcs gravei .and debrls

THHHHE MM S HEBUEEwmsasS

L

®
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There is no information indicating that old foundations andfor_ utiities for the olg facility .

were removed as part of the demolition. The driflers observed what appeared to be a_

soit types; in- -situ; the transitions may be gradual Based on the results of the borings, the

F||I and posmble fill solls were encountered 1o depths of about 2. 8 to. 3.4 feet in each -
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i

These materials were underain by limestone bédr_ock.‘ ‘The bedrock surface was

~‘encountered at depths of about 2.8 to 3.4 feet and penetra:ted to depths of about 6.5 to

9.5 feet where practical auger refusal occurred.
3.3 Groundwatér Conditions

The drill crew did not indicate 'g_roundwateE in’ the borings:_whiiev drilling' oF upcn

{'comptetion. _ _ _ : S _ o ¢

Fluctuations in the groundwater level can occur and the possibility of these fluctuations

- should be considered in developing the project.

THE INFRABTRUBTURE IMPERATIVE ' 8 : : . R699358-1.doc
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.4.0 ANALYSIS AND RECOMMENDATIONS o 7
T

4.1 Discussion o ' @OJ,VKWR/J

and review of mformatlon from previgys explorations, t-he organic fill soils are not

con51dered suitable for the support of floor slabs, due to the organrc materials and debris.

-
NS

_ Based on the observations of the soils eficountered in the borings; the organic content

The non-organic fill soils, B-1, appear suitable for reuse as structural fill. - Debrls shou'ld

Fg;rern_oved before using ‘as structural fill. The fill and possible hII soils are not the most
well suited soils for suppon of pavements, but if the owner is wrlllng to accept some rrsk
in placing pavements on the soils, the sorls could remain in ‘place for support of

A - pavements. Thorough obeervatlon during construction can reduce and minimize the risk.

However, due to the potential for soft or loose zones present |n the fill, complete removal

“of the fill would be required to’ compietely minimize the risk associated with placmg

' pavements on the fill.

Foundations are expected to bear on bedrock materials. Based on’ the dri!ling

characteristics of the bedrock materials, we expect exca\ra’non in' bedrock, if_any, io be .

drffrcult and will likely require the use of r1ppers atiached to iarge dozers, pneumatrc

breakers, or other rock excavation technigques.

 Central Avenue indicated shallow depth to bedrock.
The discussions in thig report relate only to geotechnical issues. Please refer to STS's
M@ﬂ 4, 2001 and July 1, 2002 (STS Pro1ect 98408-XB} tor
envrronmentai concerns related to the excavation and dis osal of the on-site soils.
| Qer _ _ PR |
m TR

g 4;’2 ‘Site Preparation

Gm( f\)@:” Slte preparation should begin by removing any vegetation, topsorl or other loose, soft or

@? o othervwse unsurtabie matenals from ithe construction area. Fill materrals should be

?

completeiy removed in the proposed bundrng area. In parking areas, after stripping and

THE INFRASTRUCTURE |MPERATIVE : 7

a

As-built informatien obtained from the City of Minneapolis for the sanijtary sewer in

%

BTV

W
LOASTE.
LR

TO
BB,

RE09358-1.dos




"~

! o . _ E?] 8TS CDNSULTANTS - -
Minneapolis Community De‘velbpment Agency

8TS Project 99358
December 16, 2003

L . ) prrer to fill placement in fil areas, the surface shouid be’ compacted o the requrrements
. ' specmed herein. In cut areas once the design subgrade has been achieved, the surface

should be compacted as specified herein. -

) S Fill materials placed in bundrng areas-and areas to be paved should.consist of rnaterlals
"} approved by the geo’rechmcal engmeer and be, free of organic matter frozen materials
' ' “and debris. ' ' '

[ E\Wx'( _ _Structural' fill should be placed in lifts of glinches or fess in loose thickness. We
h&/"\do " recommend that all etructural fill placed beneath footings and floor slabs be compacted to
, . 100% of the materials maximum Standard Proctor dry density, ASTM D-698. The top
W ' . 3feet of ,materlal .bei.ow pavement sections should also-meet this- _compactlon ‘criteria.
S Below this 3 foot depth, fill in pavement areas should be co.m:p'ac.ted toa minirhum of 95%
| of the materials Standard Proctor maximum dry density. Compaction of the fill should be
| ' | . performed in accordance with STS Earthwork Gurdelmee inthe Appendrx
Upon completion of fi!l. care should' be taken to minimize disturban’ee of subgrade and
mairﬂain proper subgrade moisture contents.  Shoutd: the subyrade soils become-
|- | desiccated or saturated, the.affected soils should be reworked prior to footing or floor

Py

8| slab placement.

I . Procedures to reduce subgrade dereriorati_on and for-eubgrade improvement when locally
| ) ‘unsuitable soils- are -encountered are discussad in sheets entitied S§T8 S'ubgra_'de :

Stabilizaﬁdn Guideline and STS Subgrade Protection Guideline in the Appendix.

| : 4.3 Foundation -Reéommendaﬁons

Baéed' on thé “results -of the. borings, it appears the"""building may be supported on

'i .,_“cor'rvemional reiatlvely shallow spread footings bearing on limestone bedrock materials.

| o ) ':".'Perrmeter footrngs bearrng on bedrock should be based at a depth of at least 2.5 feet

- beiow outsrde finished grade to provide adequate embedment and for frost protectron
.and should be_ai Iea__er 2 feet wide. Individual interior column-footings should be based at
ledst 20 inches below the top of the floor slab, and should be at least 3.5 feet wide.

®
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Interior footings” should bear on structural fili, bedrock materials, or on sfructur_al fill
extending to bedrock: Design of foundations will likely be controlled by the minimum

width of footings. _Footingé bearing on properly placed structural fill gxténding to bedrock

or on bedrock materials could be proportioned using a net allowable bearing pressure of -

3,000 péf. If all foundations extend to and bear on the bedg’ock_' materials, an allowable

bearing pressure up to 10,000 psf could be used.

The recommended.soil bearing pressure provides a theoretical factor of sgifety against

shear or bearifig capacity fallure in excess of 3. Total and differential settlements -

corresponding to this Ioadi'n'g_ ‘should be less than 1 inch and 1/2 ;mbh, respectively,

provided the bearing solils are not frozen or disturbed at the time of'footing.installaﬂon‘

Footing excavations should be protected from excessive wetling or drying. If ‘water

" enters an excavation, it should be removed alohg with any disturbed or softened soil. '

4.4 Ground Supported Floor Slab

‘Based on the recommendations presented herein, floor slabs will be supported on new

structural fill. f portions of the new floor slabs are to have a non-breathable '(_:ov_ering,

such as vinyl tile or linoleum, or if there is to be a room with -wood flooring, "we

recommend that a vapor barrier should be installed below those portions of the slab. If a
’-'__,_,.__..—.._..__,_____‘-‘__

vapor barrier is used, it should be installed in accordarce with the recommendations

given i'n the ACI Manual of Concrete Practice, Part 2, Section 302.2.4.1; )

4.5 Exterior Pavement Areas

Pt

. The re_.cor'n'r_nendations in this section assume the _gxisting fill will- remain in placxe for
.=siipp0'rt‘- of bavemehts. Site.pr'eparaﬁbn of pavemé,nt areas should consist of stripping
: ‘ fOpgbil or soil containing excessive vegetation and roots. The subgrade should then be
. thotoughly rolled and surface compacted to at least 100% of the maximum Standard
3 ."_F?'roctor dry dénsi_ty, ASTM D-698. Prior to paving and piaceme'nt of the gravel sUb’-base-, :
' the su'b_grade siﬂould. be proof_folled in the presence of the geotechnical e'ng_iheer fo
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evaluate the subgrade stebillty Proof rolling shoulid be performed W|th a loaded tandem- .
axle dump truck. Proof roillng will heip aid in |dent|fy|ng soft or loose zones that may be
present in the fill _sons. Fill requlred ‘to reach design subgrade elevation should be

similatly compacted.

For a 15-year desig'n life, in moderate iraffic of trucks and smaller vehictes, our

recommended pavement thickness design.

Thickness - inches

Material ' ' . . Light Duty Heavy Duty
Hot-mix bituminous wearing course _ 15 _ 2.0
Hot-mix bituminous binder course . 15 20

Aggrega‘(e hase course, MnDOT Class 6 . .
100% crushed rock or recycled coricrefe . - 6 8

4.6 Utility Installations

Excavations for site utllities (water, siorm and sanitary) will encounter bedrock meteriale.
As previously etated,_excavaﬁon of the bedroek will be difficuli and will likely require -
pneumatic breakers or similar _eduipment | '

' As .an option to bedrock excavahon the use of insulation could be consldered ‘The utility
to be insulated could be installed in a shallow french just below the-bedrock surface and
backfiled to just above the top of the pipe. At this point, 10 inches of high density
insulation couid be installed and then backfilled to desired subgrades. The insulatich
‘should extend horizontally a minimum of 4 {eet beyend the outside edge of the pipe.

~ Depending: upon the @mount of flll cover above the insulation, the use of alternatwe

: constructlon equ1pment may be reqwred to minimize damage to the insulation.
A7 ; (_;‘_o'hst'ructipn Considerations-

Good suﬁace dramege 'should be maintained throughout the work, so that the sne is not
vulnerable to pondlng after or during a rainfall. The excavation for footings and utilities, |

should not enounter groundwater intrusion. However if water does enter excavations, it

®
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s

“should be promptly. removed pr:or to further construction "activities. Under no

mrcurnstances should fill or concrete be placed into standing water. Trenches tor

.underground utility lines serving the bundlng addition are also expected to be dry.

4.8 Winter Construction

L

Only uhfrozen fill should be used. Placement of fil and/or foundation concrete must not

be permitted on frezen soil, and the bearing soils under footings or under the floor slab

“should not be allowed to freeze after concrete is placed. Excessive post-construction

settiement could occur as the frozen soils thaw.
4.9 _Construction Safe_t;'

All excavatlons must comply with the requ!rements of OSHA 29 CFR, Part 1928, Subpart
P “Excavations and Trenches This document states that excavanon safety is the
responsﬂalhty of the contractor. Reference to this OSHA reqwrement should be included

in the job specifications.

The responsibiiity to provide safe working'conditions on this site, for earthwork, buiiding

construction, or any asscciated operations is solely that of the contrac’(or - This

‘responsibility is not borne in any manner by STS Consultants, Ltd.

4.10 Field Observation and Testing

We recommend that the earthwork and focting installations for this project be observed

and tested-by'a_geotechnical engineer 0_'r qualified engineefing technician to determine if

the, soil end 'groundwater conditions encountered ‘are consisten’( with those anticipated -

based on ourexploration. Foundation subgrades should be tested to cheack for adequate

beanng conditions. Subgrades for slabs, pavement and new structurai fill should be test
reiled and unsunable areas |rnproved Fill p!acement and compaction should be

o momtored and tested to determine that the resumng fili conforms to specified density,

strength ot compressibtllty reqmrements. Structural materials should also be tested for
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. conformance to specifications. STS would be pleased to provide the necessary field

observation, monltonng and testing services during construction.
4.11 General Qualifications

This report has been prepared in accordance with generally accepted geotechnical

. engineering practiceo to aid ih the evaluation of this site and to assist the owner and the

architect and/or engineer in the design of this project. The scope is limited to the specific
project and location described herein, and our description of the project represents our

understanding of the significant aspects relevant to the geotechnical characteristics. In

' the event that any changes in the design or location of the facilities described in this

- report are planned, we should be informed so that the changes can be reviewed and the

‘conclusians of this report moditied as necessary in writing by the gectechnical engineer.

‘As a check, we recol that we be auihorized to _review the project plans angd_

spemfloatlons to confrrm that the recommendations contained in thIS report. have been_

mterpreted in accordance with our intent. thout this review, we will not be responsmle

mtatlon of our data, our analys;s and/or our recommendatlons or how

these are incorporated into the final design. . ! -

The anélysis and recommendations submitted in this’ report are based on the data

chtained from the, soil berings performed at the locations indicated on the location '

diagram and from the information discussed In this repert. This report does not reflect’

any variagsions which may ocour between the borings. In the performance of subsurface

explorations, specific _Enfori'nation is obtained at specific locations at specific times. .

Howsever, it is a well-known fact that variations in soil and rock conditions exist on most
sites between boring locations and that seasonal and annual fluctuations in groundwater

levels will Ilkely occur. The nature and extent of variations may hot become ewdent untit

' thé course of construction. If variations then appear ewdent it will be necessary for a
Sore- eva!uaﬂon of the recommenda’uons contained in this report afier performing on-site

,'-_"":observatlons during the construction period and noting 1he characteristics of the

H
~variations.
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B Minneapolis Community Develbpm'ent Agency . - _ ' S
STS Project 99358 : ' : D
December 16, 2003 : '

~The geotechmca\ engmeer of record !s the professmnal c-mgln,eer who authored the
geotechnical report It is. recommended that all construction “peratioris dealmg with

earthwork and foundatlons be observed by the geotechmcal e”@lneer of record or the

geotechnical englneer s appointed representattve to confirm that the d88|gn reqwrementg s

are fulfilled in the ac‘(ual construction. For some prOJects 'EhIS “‘lay ba reqmred by the '

governmg building code.
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: Mlnneapolls Community Deveiopment Agency
STS Project 99358
December 16, 2003

5.0 STANDARD OF CA'nE

The recommendations and opmmns contained in this report are basad on our

professmnal judgment. The soxl testing and geotechnlcai engineering services performed

for this prO}ect have been conducted in a mantier consistent wﬁh that lavel of skill and _

-care “ordinarily axermsed by other members of the profesalon currentiy pracuctng in this
area under similar. budgetary and. time constraints. No other warranty, express or

* implied, is made.
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BORING_LOG 599358.GPJ STS.GDT 12/10/03

1

5TS Consultants Ltd.

OWNER

. . LOG OF BORING NUMBER 1
Minneapolis Community Development Agency '

PROGJECT MAME | .
Commercial Development

ARCHITECT-ENGINEER

SITE LOCATION

_O_ UNCONFINED COMPRESSIVE STRENGTH
T1ONS!FT.’2

Central Ave, & 14th St,, Minneapolis, MN

4 s
Q= w FLASTIC " WATER LIGUID
N 9 . LIMIT % CONTENT % LIMIT %
E o |w|E DESCRIPTION OF MATERIAL € Hmwe— O —
£ = |g|F Bz ol 0 2 30 4 5o
g Llw|ly|ufd [ +~ ; -
4 @©g z (3 . 2L STANDARD
[ :
2| 2 13|8] sURFACE ELEVATION +100.0 Project Datum =R % SENETRATION Blows/ET
] Paossible FILL: Fine sand, trace graved - brown - moist - (SP) i
. N 1A
L@ o
1|88 ~.
: b
N
N
N
. '\_
25 PA N
2|58 3.1 .
Woeathered limestone bedrock
5.0
3 |AS
S
7.5 ,
8 3.1
Auger refusal at 8.1 ft.
Note: PID reading of 0 on alt samples.
The stratification fines represent the approximate boundary lines hetween soll types: in situ, the transition may be gradual.
'WLI Dry BO?]NG-STARTED 1215103 BTS D.FFlCI.E m[nneapuﬁs Are'a'_,- 06
Wi BORING COMPLETED . ENTERED BY | SHEETNO. oF
- 1215103 DN 1 1
wiL RIGFOREMAN APPD BY STS JOB NO,
) Diedrich B-50/Ti1 BG . 899358

™ ._\éznu




STS Consguitants Lid.

OWNER _ :
‘Minneapolis Community Development Agency

LOG OF BORING NUMBER 2

PRCJECT NAME :

Commercial Development

ARCHITECT-ENGINEER

SITE LOCATION

. O_ UNCONFINED COMPRESSIVE STRENGTH

BORING_LOG 555358.GPJ 5T5.G0T 12M7/63

. k - . G
Central Ave. & 14th St., Minneapolis, MN NS 4 s
© w PLASTIC WATER LIQUID
) % o - ) : _ ©LEMIT % CONTENT % LINIT 2%
E o) lw|g DESCRIPTION OF MATERIAL g Km0 ——
B 2 S| F 12z - : ' o w2 ‘3 s 50
I T e e I L ﬂod = + v )
o mlzialglgl_ : - ou STANDARD - )
= A
% | 5 |3| 2| SURFACE ELEVATION %990 Prajoct Damm R E ® . jCENETRATION BLOWSIFT.
FILL:  Clayey sand, lilile organics, trace gravel and debris - : Lo
dark brown - (SC/OL) .
22
11|88 )
. -\ .
Organic content 5.1% - sample 1 ~.
Tk
. N
PA
2.5 _ : N80t
2 [ss{|]lz.8 Organic content 5.3% - sample 2 .« - ®
: Weathered limestone bedrock B
PA S
Y
.\.
. "~ 69
—-1 3 |55
. !'I
5.0 _ gbm"
4 |55 g
5 |AS
6.5 65 .
Auger refusal at 6.5 it
, Note: PID reading of 0 on all samples.
The stratification lines repfesent the approximate boundary lines between soil types: in situ, thé.transifion may be gradual.
wL ' bry BO\‘R_“ING. STARTED 1215003 STS OFFICE Minnaapolis Area - 06
e BORING COMPLETED ENTERED BY SHEET NO. oF
1215103 ) DN : <1
wL RIGIFOREMAN . APP'D BY STS JOB HO. )
Dladrich D-50/TM B : 99358




BORIMG _LOG 693358.GF) STS.GOT 12M7/03

OWNER _ l.OG OF BORING NUMBER 3
Minneapolis Community Developrent Agepcy =~
PROJECT NAME ' ARCHITECT-ENGINEER
STS Consultants Lid. | @ommercial Development ' . _
SITE LOCATION - ' - () UNCONFINED COMPRESSIVE STRENGTH
Central Ave. & 14th St., Minneapolis, MN : TNSFT, s s s
£ W PLASTIC WATER LIQUID
—~ E g - , EIMIT% ' GONTENT % LIMIT %
A N DESCRIPTION OF MATERIAL 5 K=o m@———— A
g 2| E & >, 0 3 4 &0
(S I e B e & ,
a w|g|g|g § : - . STANDARD
S | & [S|%| SURFACE ELEVATION +100.5 Project Datum S0 5 g ETRATION BLowsET.
1 FiLL: Clayey sand, little organics, trace grave! and debris - :
-7 dark hrown - {SC/OL) @?38
1 |85 1
Organic content 4.1% - sample 1 _ !
75 PA - | | : B _ B
0
2 |85 K t% :
3.4 -
ag’ Concrete slab- (drillers note)
FA Weathered limestone bedrock
5.0
3 |AS
7.5
3.5 95
'Auger refusal at 9.5 fi. .
Note: PID reading of 0 on all samples.
" The stratification lines rapresent the approximate boundarj,r lines between soil types: in situ, the transition may he gradual,
WL Bry _- : - B?RING STARTED zs0s ' STSOFFICE Minneapolis Area - 08
Wil BORING COMPLETED " | ENTERED BY SHEET NO. oF
: S 12/5/03 DN 1 1
WL : ) ' RIGIFOREMAN . APP'D BY . |stssoBND.
Riedrich D-50/Thi BCM 99358




STS General Notes 0 EVers onsumanes

DRILLING & SAMPLING SYMBOLS: S
S8 Split Spoon - 1-3/8" 1.D. 2" O.D. 08 : Osterberg Sampler

Unless otherwise noted HS : Hollow Stem Auger
ST Sheby Tube-2" O.D. : _ WS : Wash Sample
© Unless otherwise noted " FT : Fish Tall
PA : Power Auget o RB : Rock Bit
DB : Diamond Bit-NX, BX, AX : BS: Bulk Sample
AS: Auger Sample . K oL - PM: Pressuremeter Test
JS : Jar Sample o GS: Glddlng’s Sampler
VS : Vane Shear ' :
Standard "N" Penetration: ~ Blows per foot of a 140 pound hammer fal!lng 30 mches onaz2

inch O D. split spoon sampler, except where otherwise noted.

WATER LEVEL MEASUREMENT SYM BOLS ' _ .
WL : Water Level . WG : WetCaveln :

WS : While Sampling _ DCl : DryCavelin
WD . While Drilling ' BCR : Before Casing Removal
AB : After Boring ACR : After C.asin_g Removal -

Water levels indicated on the boring logs are the levels measured in the boring at the time indicated. in
pervicus soils, the indicated elevations are considered reliable groundwater levels. In impervious soils,
the accurate determination of groundwater elevations may not be possible, even after several days of
- observations; additional evidence of groundwater elevations must be sought..’

GRADATION DESCRIPTION AND TERMINOLOGY: '

Coarse grained or granular soils have more than 50% of their dry weight retained on a #200 sieve; they

are described as boulders, cobbles, gravel or sand. Fine grained soils have less than 50% of their dry

weight retained on a #200 sieve; they are described as clay or clayey silt if they are cohesive and silt if

they are non-cohesive. In addition to gradation, granular soils are defined on the basis of their relative in-

place density and fine grained soils on the basis of their strength or consistency and their plastlclty
Description of Other

Maijor Com_gonent of : Components -
Sample ' - Size Range Present in Sample Percent Dry Weight
- Boulders Qver 8 in. (200 mm) Trace : 1-9
Ccbbles - § inches to 3 ingches ' '
_ - {200 mm to 75 mmy) : Litile 10-19
Gravel ' 3 inches to #4 sieve o . S
' {(75mmiocd76mm) = Some . 20-34
Sand ' #4 o #200 sieve’ )
. (4.76 mm to 0.074 mm) And 35-50
Silt o Passing #200 sieve - '
{0.074 min to 0.005 mm)
Clay n Smalier than 0.005 mm
CONSISTENCY OF COHESIVE SOILS BRELATYIVE DENSITY OF GRANULAR SOILS;
Unconfined Compressive . . _ _
Strength, Qu, tsf - Cons;stency N-Blows per foot Relative Density
<(.25 . Very Soft” - 0-3 : Very Loose
0.25-0.49 : Soft 4-9 - Loose
0.50 - 0.99 ~ Medium (firm) - 10-29 - ‘Medium Dense
1.00-1.99° Coshft . 30-49 Dense
200-399 . Very Stift 50 - 80 Very Dense
4.00 - 8.00 : " Hard ; >80 Exiremely Dense

>8.00 - ~ VeryHard
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. STS Soil Classification System"

5TS Consultants

D?‘:?g}g;s 55:,?;&3 Typical Mames Laboretory Clossification Criteria
'g? Well—graded, graval, Deo : Dzo
S~ 5 E i gravel—sond mixtures, little - G, = ==greater than 4 C_= between 1 & 3
%_g g: , oW or no fines : LR Y D - . ¢ DuwxDso :
S E®| 58 ° 2
o) ’ . o
3 £3| 5 5 . |Poorly groded graval, § E .
5 g'a % o GP gravel—sand mixtures, o t Not meating oll gradation requirementas for GW
E _ 8= g little or no fines §§ E )
B S gl = : G s
[ a G = a— a
2 (%% 3 Silty gravel, gravel-sand-— 8= ? Atter lrmi . :
Eg|ea M ity g » 9 e L | Atterberg limitz below "A - .
=~ A E‘a‘ silt mixtures £ g line or Pl lesa than 4 Qrct:'et A “29 w:_jth?
3 S |9 as . - Pl beiween 4 an :
= &= 0 [
Sh|E2c 5% § 2 are berderiine
5| » B3 - . , - £S5 con’ cases requlring use
= = o . ' L) ;
RS Jow g $° ac Clayey gravel, grovel-sand—| £ E;'“’,“‘,g Atterberg limits nl;?l\:s ‘; of dual symbols .
il g < E § clay mixtures g, %% 0 {line or Pl greoter than .
Ee = . g%'ﬁ’,. - .
g3 = _ SEE &% . 2 .
2 _ g " |wWell—graded sond, gravell PUixs — Dea o =D
g3 % glEx EW aand, litte ar no ﬁgnea y 533 "",""'g. Cu= pygarecter than 6 G, Bro x Deaetween 1 & 3
8% CRIER: . . afs
[ -g o | e § M
. E ] & .E’, 5 Fa-, . .
B'n Paort ded sand, iyl 5235 ._ . : i . .
:o: E‘f 6% gp s:r?d?‘r |.-%:|1 ec-' d iaonfin Egsmvely ; EE 2E Not meeting all grodation requirements for SW
8 |lo,. g = 4 § @ < g . .
= CE= p ] g aE
S It e . 52 e’y ) 3
2| B8|wng3 Silty sand,’ send—sitt € - L w~5 | attarberg limits below "A" imi ing i
S| TE|EE_| SM jmixtures 888 ccB | fine or i less than 4 Himits J""“mg h Py
v S5(c9% . BU‘UEEN . ) ed ZONE wi
£ E5|se @ EEg &=~ ' . batw:enmfﬂqnd 7
-~ ElZE= ) E2" seo i are ba ine
LA LI GoSIE™ coses requirin
5 o 8% . 878 . e ; g use
Clayey sand, sond—ct - Zuw | Atterberg limits cbove "A
e L§ E 5C mi‘:zm)rreg nemey 383 line ar Pl greater than 7 of duat symbols
i g i
ML :aur:g? r;|§c:1l;lozr;ld s\i‘l!;;?‘r Dflne " Plasticity Chart @
N s inssrdornca | 6o
gt o silt with- slight plaatielty For’ classification of fine—grained / ~
@ & . solls ond fine froction of / —
@ & lnorganic clay. of low to coarse—grained soils. VA L
% © a oL medium plastlcity, gravelly sol - ' / — 7
28 clay, sandy clay, silty Atterberg Limits plotting yd
§ E_E clay, lean clay in hotched areas are /L-—H- CH or OH —pZ—
L EE borderling classifications vl
g v : requiring use of dual
= 2 oL Organic silt and ergonic — 40 —syi.,géhg se ¢ //
s - F siity eloy of low plosticity | IO, - / ]
%5 = : x | Eguction of A-line: /_ S 4
»§ 5 - v . _ [ PI=0.73 (LL-20) —F
3 3 . inorgonic silt, micacecus | £ 30 ,{,’.
'E-E c MH or digtornacecus ftine zandy | », / - 7 - -
g : iy soils, elastic si =
g"m_ 2. or allty soils, eloatic silt _.-_."-‘ / /_/ MH or OH
J R E"E 2 £ pd
£ ' . : & 20
g - Inorganic cioy of high o £
% €L CH  ipasticity, fat cloy - ' el or oLl
s "
. =g £ Z
5 BE - 10 i I :
= n Orgonic clay of medium to £
£ > OH high plosticity, organic silt ? N - b
g =t 1o ' 4 "1‘}\\» ML or OL
£ -
w 0 I 1 i
2 280 | pr  |Pect ond other highly 0 10 .20 30 40 B0 60 70 B0 80 100
2 E'Eug . © lorgonie seil < w
e I ) Liquid Uimit (LL

3)

See STS General Notes for component grudetion terminology, consistency of cohesive soils ond refafive denafty of granutar soils.

Reference: Unifled Soll Clossiflcation Systermn

Borderfine clussifications, uséd for scfla possessing charactaristics of two -groups, are deaignated by combinations of group- symbaols.

For example: GW—GC, well-graded grovel—sand mixture with clay binder.

YiSMEPLY, STS SOIL CLASSIFICATIDN SYSTEN.dwg



'STS Field and Laboratory P_rocedureé - BV e SoNsuLTANTS

SUBSURFACE EXPLORAT]ON FIEL.D. PROCEDURES

Hand-Auger Drilling (HA)

In this procedure, a sampling device is driven into the soil by repeated blows of a sledge
hammer or a drop hammer. - When the sampler is driven to the desired sampie depth, the soil
sampie is retrieved. The hole is then advanced by manually turing the hand auger until the
next sampling depth increment is reached. The hand auger drilling between sampling intervals
also helps to clean and enlarge the borehole in preparation for obtaining the next sample.

ower. quer Prilling (PA)

In_this _type of drilling procedure, continuous flight augers are uséd to advance the boreholes.
" They are turned and hydraulically advanced by a truck, trailer or track-mounted. unit as site

accessibility dlctates In auger drilling, casmg and dn!llng mud are not required to maintain open
boreholes. :

Hollow Stem Auger Dri_llin'q.(HS) '

In this drilling procedure, continuous flight augers having open stems are used to advance the
boreholes. The open stem aillows the sampling tool to be used without removing the augers

from the borehote. Hollow stem augers thus provide support to the sides of the borehole during
the sampling operations. _ _

Rotary Driiling (RB)

In employing rotary drilling methods, various cutting bits are used to advance the boreholes. In’
this process, surface casing and/or drilling fiuids are used to maintain open boreholes.:

Diamond Core Drilling (DB)

Diamond core drilling is used to sample cemented formations. In this procedure, a double tube
{or triple tube)} core barrel with a diamond bit cuts an annular space around a cylindrical prism of
the material sampled. The sample is retrieved by a catcher just above the bit. Samples
- recovered by this procedure are placed in sturdy contairers in sequential order.

TH E, |NFEAE_TF!LI-ETLI RE IMPERATIVE

"



STS Field-andLaboratc__)ry Proc_;edures' - - Eﬁ STS CONSULTANTS

FIELD SAMPLING PROCEDURES

Auger Sampling (AS)

In this procedurs, soit samples are collected from cuttihgs off of the auger flights as they are -
removed from the ground.” Such samples provide a general indication of subsurface conditions;
however, they do not provide undisturbed samples, nor do they provide samples from discrete

. depths

Split~Barrel Samplmq (SS) - (ASTM Standard D-1586-99)

In the spllt-barrel sa_mplmg procedure, a 2-|nch 0.D. split barrel sampler is driven into the soil a ‘
distance of 18 inches by means of a 140-pound hammer failing 30 inches. The value of the
Standard Penetration Resistance is obtained by counting the number of blows of the-hammer

- over the final 12 inches of dri\rlng This value provides a qualitative indication of the in-place

relative density of cohesionless soils. The indication is gualitative only, however, since many
factors can significantly affect the Standard Penetration Resistance Value, and direct correlation
of results obtained by drill crews using different rigs, drilling procedures, and hammer-rod-spoon
assemblies should not be made. A portion of the recovered sample is placed in a sample jar
and retu med to the laboratory for further analy5|s and festing.

: helby Tube Sa_plinq Procedure (ST) - ASTM Standard D-1587-94

In'the Shelby tube sampling procedure a thin-walled steel seamless tube with a sharp cutting
edge is pushed hydraulically into the soil and a relatively undistusbed sample is obtained. This
procedure is generally employed in cohesive soils. The tubes are identified, sealed and
carefully handled in the field to avoid excessive disturbance and are returned to the laboratory -

- for extrusion and further analy5|s and testlng

Glddings Sampler (GS)

~ This type of sampling device consists of 5-foot sections of thin-wall tubing which are capable of
. retrieving continuous columns of soif in 6-foot maximum increments. Because of a continuous

stot in the sampling tubes, the sampler aliows field determination of stratification boundaries and
containerization of soil samples from any sampling depth within the 5+oot interval.

. THE INFRASTRUETURE |MPERATIVE
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STS Fieid and Laboratory Procedures

LABORATORY PROCEDURES

Water Content (Wc)

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight of

the dry soil. Water content is generally expressed as a percentage. '

Hand Penetror_neter {Qp)

In the hand penetrometer test, the unconfined compressive strength of a soil is determined, to a
maximum value of 4,5 tons per square foot (tsf) or 7.0 tsf depending on the testing device
utilized, by measuring the resistance of the ‘soil sample to penetration by a small, spring-
calibrated cylinder. The hand penetrometer. test has been carefully correlated with-unconfined ..
compressive strength tests, and thereby provides a useful and a relatively simple testing
procedure in which soil strength can be quickly and easily estimated. : '

' Unconfined Compression Tests (Qu)

In the unconfined compression strength test, an undisturbed p'ris.m of soil-is_loaded:'axially until
failure or until 20% strain has been reached, whichever occurs first.

Dry Density (Yd)

The 'dry density is a measure of the amount of solids in a unit volume of sol. Use of this value
is often made when measuring the degree of compaction of a soil.
. 7 . . - :

Classification of Samples

In conjunction with the sample testing program, ail soil samples are examined in our laboratoty
and visually classified on the basis of their texture and plasticity in accordance with the STS Soil
Classification System which is described on a separate sheet. The soil descriptions on the
boring logs are derived from this system as well as the component gradation terminology,
consistency of cohesive soils and relative density of granular soils as described on a separate

~ sheet entitled."STS General Notes’. The estimated group symbols included in parentheses

following the soil descriptions on the boring logs are in general conformance with the Unified
Soil Classification System (USCS)} which serves as the basis of the STS Soil Classification
System. ' o ' '

THE INFRABTRUBTURE |IMPERATIVE
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STS Standard Boring Log Procedures SOEE DCONSULTANTS |

STS STANDARD BORING LOG PROCEDURES

In the process of obtaining and testing samples and preparing this report, standard procedures
are followed regarding field logs, laboratory data sheets and samples.

Field logs are prepared 'duriﬁg performance of the drilling and sampling operatiohs'and are
intended to essentially portray field occurrences, sampling Io'cationsl and procedures. -

Samples obtained in the field are frequently subjected to additional testing and reclassification in
the laboratory by experienced geotechnical engineers, and as such, differences between the
field fogs and the final logs may exist. The engineer preparing the report reviews the field logs,
laboratory test data and classifications, and using judgment and experience in interpreting this
data, may make further changes. It is common practice in the geotechnical engineering
profession not to include. field logs and laboratory data sheeis in engingering reports, because
-they do not represent the engineer's final opinions as to appropriate descriptions for conditions -
encountered in the exploration and testing work. Results of laboratory tests are generally.
shown on the boring logs or are described in the text of the réport, as appropriate.

s

Samples taken in the field, some of which are later subjected to laboratory tests, are retained in
our laboratory for sixty days and are then discarded unless special disposition is requested by
our client. Samples retained over a long period of fime, even in sealed jars, are subject to
moisture loss which changes the apparent strength -of cohesive soll, generally increasing the
strength. from. what was originally encountered in. the field. Since they are then no longer

representative of the moisture conditions initially encountered, observers of these samples
should recognize this factor. _ _ : ' :

THE INFRAEBTRUESTURE |MPERATIVE
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.S'TS_ Subgrade Protection Guideline | E;:] '

- Care should be exercised to minimize disturbance and degradation of subgrade

soils for foundations, slabs-on- grade, pavements and areas to be filled. Water:
should not be allowed to pond on the surface of exposed subgrade soils, as this

could cause a softening of the subgrade, particularly when subjected to construction

traffic. Disturbed or softened subgrade soils should be removed to a suitable
undisturbed subgrade prior to fill or concrete placement

Wet subgrade cendlt:ons ‘may result from precipitation, .runoff and groundwater
seepage through excavation walls and bottom. Precipitation risk can be minimized
by scheduling construction for drier seasons. The subgrade should be sloped to
drainage ditches and sumps to minimize water accumulations. Runoff from adjacent
areas should be eliminated by use of berms and ditches to channel water away.
Groundwater seepage may be minimized by use of dewatering systems such as
wells and/or groundwater isolation systems such as cutoff walls or trenches.
Dewatering wells and/or groundwater isolation systems are recommended where
upward seepage is likely to cause the subgrade to loosen and become “quick” or

~where lateral seepage may erode thée face soil or cause “ptpmg” of fines frorn the sail

matrix as exhlblted by muddy or silt laden water

If m0|sture or disturbanee sensitive eubgrade soils and wet conditions are expected :
and construction of facilities bearing on the subgrade will not promptly protect the
subgrade soils, then consideration should be giveri to protecting the subgrade by

promptly placmg appropriate combinations of a geotextile, a gravel base course and
‘a lean concrete mud mat over the prepared and approved subgrade. Geotextiles

should be considered for use to separate the subgrade and gravel where subgrade
soils are at risk of migrating into the gravel base course. A suitably designed gravel
base course should help surcharge the subgrade and act as a drainage layer for
removing water accumulations. A lean concrete or flowable fill mud mat with a
thickness of several inches or more may be plaeed directly on the subgrade if
upward seepage does not exist. If base drainage is needed, a lean concrete or
flowable fill mud mat may be placed over a gravel base course. A mud mat will help
to isolate water, provide surcharge against loosening and will- provide a stable

-surface which is resistant to-disturbance from construction traffic. Sump and pump

systems or dewatering wells should be used to remove any accumulatmg water or
water pressure in the gravel bese course.

In any areas where unsuitable conditions develop despite - protectlen measures,

-subgrade stabilization should be performed as described in a separate sheet entitled
: “STS Subgrade Stablilzatien Gu:delme”

- .
!



'STS Subgrade Stabilization Guideline . ER

-Subgrade stabilization may be reqwred if zones of unsuitable soil are: encountered .

upon excavating to the subgrade level or if subgrade degradation occurs from
construction traffic, moisture accumulations, freeze-thaw cycles or other causes. Care
should always be used to minimize disturbance and degradation of subgrade soils
below foundations, slabs-on-grade, pavements and fill areas.” Water should not be
allowed to pond on the surface of exposed subgrade soils, as this could cause a
softening of the subgrade, particularly when subjected to construction traffic.
Detrimental groundwater seepage should not be allowed to soften or loosen the

: subgrade

Unsuitable subgrade SOI|S that are encountered or subgrade so:ls that become
disturbed or softened after exposure -should be improved prior to concrete or new

. material placement. The unsuitable soils should either be properly compacted in place

(if feasible based on- material type, moisture content and thickness), or over-

- excavations should extend through the unsuitable soils to remove them to an

undetlying competent s0il etratum

if improvement by over-excavating is performed, footing walls can be extended deeper
and supported at the level where suitable soil is encountered. Alternatively, the over-
excavations can be backfilled to the design level using either a suitable compacted
structural fill material or a flowable cementtttous filt.

T

If the over-excavations are backfilled usmg structural soil fill, the over-excavations

should extend a minimum of 1 foot horizontally from each ‘edge of the footing for each
foot-of fill required below the footing base. The structural soil fill should be placed,

- compacted and tested in accordance with a separate document entitled STS

Earthwork Guideline. Generally, a well-graded granular material is more suitable for
stabiization work than cohesive soils. If an open-graded granular material is planned
as the backfill and the new subgrade or surrounding soils contain zones of
cohesionless fine sands or silts which may migrate into the open-graded backfill, then
an appropriately designed geotextile should he utilized to separate the stablllzatlon
material from the subgrade and surrounding trench soils. Failure to provide such
separation may cause lost ground from surrounding soils and detrimental settlements.

Horizontal over-excavation is Unnecessary if footing walls are extended to the lower
suitable subgrade level or if flowable fill is used to backfill the over-excavated area.
Flowable fill should have a suificient Partland cement and/or fly ash content to achieve

28 day unconfined compressive strengths in the range of 50 to 200 pounds per square
1nch (psi). - - . .



'STS Earthwork Guideline " . ER

' 'Fill_or backfill required on the project should consist of @ non-frozen, non-organic granular

material, aggregate or natural soil that is free of debris and particles larger than 25 percent of
the loose lift thickness. The natural water content of cohesive fill soil at the time of compaction
should generally be within -2 to +3 percent of the optimum water content as determined by the

Standard Proctor test (ASTM D-698). Difficulty in obtaining the desired degree of compaction is

- expected for soil that is too dry or too wet. The water content should be adjusted by sprinkling if

too dry or by scarifying and aerating if too wet. Blending with an additive such as fly ash or drier
soil may also help produce an acceptable water content.

Eill or backfill which is relatively uniform should be used on the project. Non-uniform materials
or mixing two or more materials will reduce the degree of certainty in the test resuits and will
tend to cause variable compressibility of the fill. - -

Fill or backfill shouid be placed on a firm, checked-subgradé in-horizohtal lifts with a loose:

" thickness not greater than 12 inches for granular material and 9. inches for cohesive soil. It

should then be compacted with equipment that is suited to the soil type and compaction
requirements. ‘Normally, vibratory roller or plate compactors are better suited for granular soils,
while a sheepsfoot or other "kneading” type of compactors are more effective in cohesive soils.

* Lighter, hand-propelled compactors should geherally be utiiized to compact backfill within 5 feet

of structures unless the structure is designed to resist expected lateral pressures from use of

heavier compactors. When using lighter, hand-propelled compactors, a maximum ioose lift . . “

thickness of 8 inches shou!d be used -f_or granular material and 6 inches for cohesive soil.

Uniess stated otherw'ise in the report text, fill or backfill thai suppotis fou_hdations_, floor slabs

‘that-are loaded in excess of 400 psf, and roadway pavement that is subjected to concentrated
 automobile or truck traffic should be compacted to a dry density of 95% or more of the

maximum dry density determined by Standard Proctor tests (ASTM D-698) on representative

‘samples of the fill material. Fill or backfill that supports lightly loaded floor slabs, sidewalks or

pavement that is subjected to dispersed automobile traffic should be compacted to a dry density . -
of 90% or more of the maximum dry density determined by Standard Proctor tests on

| - representative samples of the fitl material. Compaction tests may be considered satisfactory if
the average of five consecutive tests on similarly compacted matetial exceeds the required .

compaction and no individual test is more than 2% below the required  percentage of
compaction. o ' : : o

Proper compagction is generally difficult to achieve near the edge of a slope or embankment fill
due to lack of confinement. For this reason, we recommend that the compacted fill or backdil
zone extend horizontally beyond the edge of foundations a minimum of 1 foot at the subgrade
level and then with depth at a minimum slope of 1 horizontal to 1 vertical. - '

Fill material acceptability, subgrade preparation and testing for suitability, fill placement and fill

compaction should be monitored continuously or at least regularly by a qualified soills technician

whom reports to the geotechnical engineer for the project. Compaction density for structura fil

should be tested at a minimumi-frequency of once per 5000 ft* of fill area or once per 200 yd® of

compacted material placed unless stated otherwise in our report. In non-structural fill areas, .
‘testing frequencies may be reduced in half. ' ’ -



