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RE: Subsurface Exploration and Geotechnical Engineering Evaluation for the Proposed
LaSalle /Hubbard Site Development in Chicago, Illinois - STS Project No. 30852

Dear Mr. Delaney:

We have finalized subsurface exploration and geotechnical engineering evaluation for the
proposed LaSalle/Hubbard development in Chicago, lllinois. This work is based on our
proposal to you dated November 8, 1999. This report presents the results of our field and
laboratory testing programs and provides recommendations concerning soil and
groundwater characteristics as they relate to the proposed construction. Three vane shear
test holes were performed in January, 2001 and our original report has been updated with
these test results as well as the addition of basement construction and earth retention
recommendations.

If there are any questions regarding the information contained in this report or if we may
be of further service to you, please do not hesitate to contact us.
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SUBSURFACE EXPLORATION AND GEOTECHNICAL
ENGINEERING EVALUATION
PROPOSED LASALLE & HUBBARD SITE DEVELOPMENT
CHICAGO, ILLINOIS

1.0 PROJECT OVERVIEW

11 Project Description

We understand that the existing parking lot located on the southwest corner of LaSalle
Street and Hubbard Street in Chicago, Illinois is being considered for development. The
proposed development will consist of 50-story residential structure with no basement and a
nine to ten story parking garage having a ground level at-grade. Column loads ranging
from 1,200 to 2,400 kips are anticipated for the parking garage and 2,200 to 4,000 for the
high-rise.

1.2 Scope of Work

The scope of work for this project consisted of performing eleven (11) soil borings over the
site. These borings were performed to depths of 100 to 126 below the existing grade. Insitu
pressuremeter testing was also performed at three (3) soil boring locations. Laboratory
tests were conducted to determine engineering characteristics of the soils encountered at
the boring locations, and the geotechnical evaluation of the site was performed based on
the data gathered. This report describes the results of our current field exploration and
laboratory testing program and contains geotechnical recommendations related to the

design and construction of the foundations for the proposed construction.
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2.0 EXPLORATION PROCEDURES

2.1 Subsurface Exploration

Eleven (11) soil borings, ranging in depth from 100 to 126 feet below the existing grade,
were performed. The soil boring locations were provided by the design team and located
in the field by STS and are indicated on the attached boring location diagram. Boring B-3
was located by STS approximately 5 feet outside the proposed building footprint.. We
consider the location adequate to encompass the soils in this north east area of the proposed
high rise. The ground surface elevations at the boring locations were referenced from the
top of curb at the southwest corner of LaSalle and Hubbard (reference elevation +13.6 feet

City of Chicago Datum (CCD)). The locations of the borings are displayed on Figure 2.

The drilling program was performed on site between January 6" to January 25". The soil
borings were performed by augering methods through the existing fill and then continued
with rotary methods. Representative soil samples were obtained in the borings using split-
spoon and Shelby tube sampling procedures performed in general conformance with
ASTM Standards D-1586 and D-1587. In addition, pressuremeter testing was conducted at
three (3) of the boring locations. A summary of this data can be found in the Attachments

along copies of the applicable ASTM Standards.

A field log, recording observed soil conditions, groundwater conditions, and drilling
procedures was maintained by the drill crew. All soil samples obtained from the drilling
operations were sealed immediately in the field and taken to our laboratory for further
examination and testing. Observations of water levels encountered in the boring both
during and upon completion of the drilling and sampling operations are noted on the
representative soil boring logs. The boreholes were backfilled with tremied cement grout

after completion of the drilling operations.
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2.2  Laboratory Testing Procedures

The laboratory testing program for this project consisted of visual classification and water
content testing of all samples and hand penetrometer testing on cohesive samples. In the
hand penetrometer test, the unconfined compressive strength of the soil, to a maximum
value of 7.0 tons per square foot (tsf) is estimated by measuring the resistance of the soil
sample to penetration of a small, spring calibrated cylinder. The results of the laboratory

tests are noted on the soil boring logs in the Attachments.

In conjunction with the laboratory testing, the soil samples were examined and visually
classified by a geotechnical engineer on the basis of texture and plasticity in accordance
with the Unified Soil Classification System. Soil descriptions on the boring logs are in
general conformance with this system, and the estimated group symbols according to the
system are included in parentheses following the soil descriptions on the boring logs. A

brief explanation of the Unified Soil Classification System is included in the Attachments.

The procedures used in preparing the final boring logs from field logs and laboratory test
data are described on the sheets entitled “STS Field and Laboratory Procedures”, which are
included in the Attachments. All soil samples recovered in the borings will be retained at
our Vernon Hill, Illinois laboratory for a period of 60 days, after which they will be

discarded unless other specific instructions as to their disposition are received.

2.3 Special Testing

In addition to the routine sampling and testing, Menard Pressuremeter tests was performed
at Borings B-1, B-5 and B-10.

3 K:proj\30852\R1852002.doc
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Pressuremeter results in this hard, very silty clay to clayey silt stratum indicated that the limit
pressures, P, ranged from 27.5 to 35.9 tons per square foot (tsf) and the elastic modulus, Ed,
ranged from 194 to 1161 tsf. The creep pressures, P, ranged from 14.0 to 37.0 tsf. A summary

of the pressuremeter tests is presented in the Appendix.

In addition, three (3) vane shear test borings (VS#1, V5#2, and VS#3) were performed in
January of 2001 from depths ranging from 24 to 49 feet below existing grade. Peak
undrained shear strengths ranged from 500 to 1,675 pounds per square foot (psf). A

summary of the vane shear testing results is presented in the Appendix.

4 K:proj\30852\R1852002.doc
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3.0 EXPLORATION RESULTS

3.1 Site Conditions

The site is located on the southwest corner of the intersection of LaSalle and Hubbard

Streets in Chicago, Illinois. The site is currently an at-grade asphalt parking lot.

3.2 Soil Conditions

Based on results of the eleven (11) soil borings completed for this project, the following
subsurface profile is presented. A description of each general soil unit has been identified

and is described below.

Miscellaneous Fill - Urban fill was encountered at the boring locations to depths ranging
from 9.5 to 15 feet at the boring locations. The fill consists of urban fill consisted of sand,
gravel, cinders, brick, concrete, and miscellaneous fill containing some organic material.
The relative density of the fill was generally loose to medium dense. A strong petroleum

odor was noted near the bottom of the fill at boring B-10.

Very Stiff to Stiff Clay - Below the urban fill to a depth of approximately 15 to 20 feet,

brown and gray to brown silty clay (CL) with trace amounts of shale was encountered at

the boring locations. The consistency of the silty clay was generally from very stiff to stiff.

Soft to Stiff Silty Clay -Below the very stiff clay to a depth of approximately 55 to 60 feet,

gray silty clay (CL) with trace amounts of shale was encountered at the boring locations.
The consistency of the silty clay was generally from soft to stiff. Peak, undrained shear

strengths in this stratum, as measured by insitu vane shear testing, ranged from 500 to 1675

5 K:proj\30852\R1852002.doc
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pounds per square foot. A summary of these vane shear results can be found in the

Appendix.

Stiff to Very Stiff Silty Clay - Underlying the soft to stiff silty clay, to a depth of

approximately 82 to 85 feet, gray silty clay (CL) with trace amounts of shale was
encountered at the boring locations. The consistency of the silty clay was generally from
stiff to very stiff. Note that a water bearing, granular layer was encountered at the bottom

of this layer at borings B-5, B-6 and B-7.

Hard Silty Clay to Clayey Silt with Occasional Waterbearing Sand and Silt Seams -

Underlying the very stiff silty clay, to depths of approximately 102 feet, gray silty clay (CL)
to clayey silt (CL-ML) with trace amounts of shale was encountered at all boring locations.
The consistency of this stratum was very stiff to very hard. Experience in the downtown
area and the measured water contents indicate the soil stratum typically considered
“hardpan” in the downtown Chicago area. Occasional waterbearing sand and silt seams,
cobbles and boulders are usually present in this stratum. Note that at borings B-3, B-10 and
B-11, a water bearing silt (ML) stratum was encountered in this stratum at a depth of

approximately 88 feet.

Pressuremeter results in this hard, very silty clay to clayey silt stratum indicated that the limit
pressures, P, ranged from 27.5 to 35.9 tons per square foot (tsf) and the elastic modulus, Ed,
ranged from 194 to 1161 tsf. The creep pressures, P, ranged from 14.0 to 37.0 tsf. A summary

of the pressuremeter tests is presented in the Appendix.

Extremely Dense Silt with Occasional Waterbearing Sand Seams - Underlying the hardpan,
to the top of bedrock at an approximate depth of approximately 124 feet, gray, water
bearing silt (ML) to clayey silt (CL-ML) with trace amounts of shale was encountered at all

boring locations. The consistency of this stratum was extremely dense.

6 K:proj\30852\R1852002.doc
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The geologic profile described above generally represents the conditions encountered in the
soil borings performed. Some variations in the descriptions should be expected. A
geotechnical engineer grouped the various soil types in the major zones noted on the boring
logs. The stratification lines designating the interfaces between earth materials shown on
the boring logs and profiles are approximate; in-situ, the transition may be gradual. Results
of the borings are in general agreement with previous explorations completed by STS
Consultants, Ltd. in the immediate vicinity. However, variations from the above general

conditions may occur.

3.3 Groundwater Conditions

Groundwater was encountered during our drilling exploration at a depth of approximately
12 to 14 feet during drilling. For foundation design purposes, that water table can be
assumed to be at +3 feet (CCD). The nearby Chicago river level typically is at elevations
between +0 to +3 feet (CCD).

7 K:proj\30852\R1852002.doc
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4.0 ANALYSIS AND RECOMMENDATIONS

4.1 Caisson Foundations

For the proposed ﬁfty story building and nine to ten story parking garage, we recommend
that the proposed structures be supported on drilled caisson foundations based on the
available soil and structural information. For caissons supported on the hard, very silty
clay to clayey silt hardpan at approximately 83 feet below existing grade (approximate
elevation -67 feet CCD), we recommend a maximum net allowable soil bearing pressure not
to exceed 30,000 pounds per square foot (psf). The maximum net allowable soil bearing
pressure is that pressure which may be transmitted to the foundation soil in excess of the
final minimum surrounding overburden pressure. The bases of the foundations should be
enlarged by belling to achieve the required bearing area. Belling should be feasible in the

very stiff silty clay soils which overlie the recommended soil bearing layer.

We caution against excavating below a depth of 88 feet (approximate elevation -72 feet
CCD) in the areas near Borings B-3, B-10 and B-11 because of potential water blow-in

problems due to underlying occasional saturated silt and silty sand strata.

Also note that at Boring B-5, B-6 and B-7, a thin, saturated granular stratum was
encountered immediately above the hardpan stratum. The contractor should be prepared
with enough casing to penetrate and case through this saturated granular material (if
necessary) and bell below the casing. Alternatively, the grout bell technique could be
utilized to seal off this layer and permit excavation the next day partially through the grout
bell and partially below.

Based on our borings, it appears that these saturated strata are not interconnected and are

only expected in isolated caisson excavation instances during excavation.

8 K:proj\30852\R1852002.doc
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Based on the estimated bearing pressures, the consistency of the soils encountered and the
magnitude of the loads expected, we estimate a maximum settlement in the range of 0.9 to
1.1 inches for belled caisson foundations supported on the hard silty clay or clayey silt
hardpan layer described above for a maximum estimated loading of 2,400 to 4,000 kips for
the parking garage and high rise, respectively. Differential settlements would be
dependent on the adjacent loads but is typically 1/2 to 2/3 of the total settlement. It should
be noted that these settlement values are for soil compression only and that elastic

compression of the caisson concrete should be added to these values.

To prevent the surface soils from sloughing into the caisson shaft and water inflow from the
shallow water table, we recommend that a temporary steel casing be employed at the
surface during construction. The top temporary casing should be extended to a minimum

of 2 feet into the underlying clay to effect a seal against groundwater.

We recommend that caisson construction begin in the interior of the site to determine if
caisson shaft squeeze may be a problem. Soft silty clay deposits having significant moisture
contents (>25%) are present from 15 to 30 feet below grade; however, unconfined strengths
at these depths indicate a moderate strength of the clay. Based on the results of our insitu
vane shear testing, the potential for squeeze of these deposits into the caisson shaft during
construction considered low and extended temporary steel casing is not considered

necessary.

A minimum caisson shaft diameter of 2 1/2 feet is recommended. The caisson bell should
have a base angle of at least 60 degrees (from horizontal) and the bell diameter should not
exceed 3 times the shaft diameter. Caisson concrete may be placed by the free fall method

into the clean and dry shaft excavations as long as concrete does not hit the sides of the
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shaft or the rebar cage during placement. Concrete slump should be in the range of 5 to 7

inches.

Because the caisson technician will likely not be lowered into the excavation to observe the
base of the caisson excavation directly due to safety concerns, it will be necessary to
oversize the bell area by 15% or 1 foot, whichever is smaller. Alternatively, if it proves
more economical, a camera could be lowered into the bell after final cleanup to verify that

the bell is suitably free of loose material and the oversize eliminated.

We strongly recommend that an experienced soil engineer be present during all phases of
caisson construction to observe that the excavations have reached a suitable bearing

stratum as recommended in the design.

The caisson design and construction procedures should be reviewed with the contractor
selected for this work prior to the start of construction. If you wish, we would be pleased to
review the plans and specifications for the foundation work once they are prepared so that
we may have the opportunity to comment on the effects of the soil and groundwater

conditions on the site.

4.2  Lateral Load Design

For lateral load analysis on the caissons, the following horizontal subgrade resistance

profile may be utilized for design.

10 K:proj\30852\R1852002.doc
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Lateral Modulus of Subgrade Reaction Profile (K))

Depth (ft) K, (tsf/ft)*
0to-12 15
-12t0-15 40

-15t0 -55 15

-60 to -82 60

-82 to -102 150

*Assuming a 4 foot diameter caisson shaft is used.

Assuming that the backfill behind the foundation walls and grade beams is comprised of a
well-graded sand and gravel (IDOT CA-6 or equivalent), compacted in 9” maximum loose
lifts to a minimum of 90 percent of the maximum dry density (modified) as per ASTM D-
1557, a friction factor (tan 8) of 0.35 can be utilized along the exterior formed
concrete/backfill interface. This assumes a friction angle of 35° and an at-rest earth

pressure coefficient (K) of 0.5.

The long-term passive pressure coefficient (Kp) recommended for design is 2.0 behind
grade beams and foundation walls against compacted granular backfill. Note that these

passive pressures have a factor of safety of 1.5 to limit movements to less than 1/2 inch.

4.3 Excavation Support System

We anticipate that an excavation support system will be required to facilitate basement
excavation along Hubbard and LaSalle Streets. Interlocking sheetpile walls are typically
used downtown for earth retention for one to two level basement excavations. Interlocking
sheet piles will minimize groundwater infiltration into the excavation. The excavation

support system should be designed for lateral earth pressures, hydrostatic pressures, traffic

11 ’ K:proj\30852\R1852002.doc
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loads, and surcharge loads within a 1:1 (H:V) zone from the base of the excavation. In order
to minimize lateral movements of the system, we recommend that the system be adequately
braced and streets be underpinned as needed. The retention system should be designed by
an Illinois Registered Structural Engineer. For permanent wall design, we recommend an at-
rest lateral earth pressure of 45 psf per foot of wall depth and 85 psf per foot of wall depth to

be used for calculations above and below the water table, respectively.

To minimize groundwater infiltration into the excavation and to help prevent groundwater
from entering the basement area, we recommend that the sheeting be socketed at least two
feet into the underlying silty clay below. This should cut off the majority of any perched
groundwater infiltration and therefore should provide relatively dry working conditions and
a relatively dry basement. However, deeper embedment depths may be required based on

the structural design.

For areas where open-cut excavation are used, we recommend that cut slopes be no steeper

than 1.5 Horizontal to 1.0 Vertical above the water table.

4.4 Basement Construction

The basement floor slab subgrade will be situated on the natural, gray, soft to stiff, silty clay
(CL) observed at depths of 11 to 14 feet below existing grade. The slab subgrade should be
undercut by a minimum of 18 inches to permit placement of a 10 inch working mat of
crushed concrete or CA-6 crushed stone compacted to a minimum of 90% of the maximum
dry density obtained in accordance with ASTM D-1557 modified Proctor method. An 8
inch drainage layer of CA-7 grade stone should be placed over the working mat and drain
lines placed on 50 foot centers connected to a sump pit and pump system to carry off any

small seepage coming through the clay. We recommend that an STS geotechnical engineer
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or qualified representative observe the basement slab excavation of subgrade soils and

compaction of structural fill.

For the drained case, there are two approaches to the basement wall design consisting of
either waterproofing and designing for maximum exterior water table pressure, or external

perimeter drainage and only damp-proofing of the wall.

A perimeter drainage system should be used which would consist of a perforated or porous
wall drain tile installed outside the basement. The drain tile should be surrounded with a
minimum of 6 inches of granular filter material which is compatible with the size of the
openings in the drain lines and surrounding soils. The drain tile should outlet into a sump

pit equipped with an automatic pump to remove collected water.

The zone adjacent to the basement walls should be backfilled with a minimum 2 feet wide
zone of free draining granular material (less than 3% by weight passing the No. 200 sieve)
to prevent the buildup of hydrostatic pressure behind the wall. Above this free-draining
material, a 2 feet thick clay fill should be compacted at the surface to prevent surface water
infiltration. The clay fill should be compacted to a minimum of 90% of the maximum dry

density obtained in accordance with ASTM D-1557 modified Proctor method.

Assuming that a perimeter drainage system has been utilized, we recommend that

basement walls be designed for a lateral earth pressure of 45 psf per foot depth of wall.

If the proposed perimeter basement walls will be constructed directly against the
excavation support system so that an external perimeter drainage is not practical, the walls
should be designed to resist the full lateral earth pressures, external water pressure traffic

loads, and surcharge loads lying within a 1:1 (H:V) zone from the base of the foundation

13 K:proj\30852\R1852002.doc
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wall. Basement walls should be damp proofed above the maximum assumed water table

and waterproofed below.

The proposed elevator pit slab that is well below the drainage system should be
waterproofed and designed to resist the maximum hydrostatic uplift pressure up to the

level of the slab drainage layer.
Slab reinforcement and joint spacing should be carefully considered to control random
cracking due to slab shrinkage. Slabs should be isolated from the foundations to allow

differential movements to take place between the slab and walls.

4.5 Slab-on-Grade and New Pavement Areas

For slab-on-grade and pavement areas of the site, after removal of any surficial vegetation
and topsoil or pavement surface, we recommend that the subgrade be proof-rolled with a
loaded semi-trailer or a heavy piece of construction equipment to delineate an soft, yielding
areas. These soft, yielding areas (if any) should be removed and replaced with structural fill

to the depth encountered or a maximum additional depth of 1.5 feet.

New fill for slab-on-grade should be an approved, inorganic material. This material should
be free of organic matter, topsoil, high moisture content clay and debris. New fill should be
placed in maximum 9-inch-thick loose lifts and compacted to a minimum of 90 percent of
maximum dry density as determined by ASTM Specification D1557, Modified Proctor
method. Where pavement areas are to be utilized by truck traffic or in slab-on-grade areas
which will support loads in excess of 500 psf, heavy concentrated loads or masonry partition
walls, the fill should be compacted to a minimum of 95% of the dry density referenced above.
Periodic density testing should be performed on any fill in order to document that density

requirements have been met.
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Floor slabs should be isolated from foundations to permit relative displacement without
cracking. Slabs should also be provided with adequate reinforcing and jointing to control

minor slab cracking.

4.6  Excavation of Existing Foundations

We recommend that an attempt be made to obtain drawings of any existing structures
previously onsite to determine conflicts that may occur between existing buried

foundations and new proposed foundations and caisson excavations.
4.7  Construction Considerations

All excavation sides should be constructed such that they provide a safe, stable excavation.
OSHA regulations regarding excavations should be followed. Care should be exercised

when excavating adjacent to existing structures to prevent loss of support.

All soils which become softened or loosened at the base of subgrade areas should be
carefully recompacted or removed prior to placement fill material. No structural fill should

be placed in areas of ponded water or frozen soil.

It is recommended that all foundation subgrade soils be observed by an experienced
geotechnical engineer or his field representative prior to placement of concrete n order to
confirm that the soil conditions are consistent with the design assumptions and
recommendations contained in this report. Periodic density testing should be performed

on any fill in order to document that density requirements have been met.
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4.8 General Qualifications

General Qualifications applicable to subsurface exploration, earthwork, construction, and

the recommendations contained in this report are a part of this report and are attached.
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STS Changed Conditions Clause E{i

STS CONSULTANTS, LTID.

The following is a suggested standard clause for unanticipated subsurface conditions:

‘““The owner has had a subsurface exploration performed by a foundation consultant, the
results of which are contained in the consultant’s report. The consultant’s report presents
his conclusions on the subsurface conditions based on his interpretation of the data obtained
in the exploration. The contractor acknowledges that he has reviewed the consultant’s report
and any addenda thereto, and that his bid for earthwork operations is based on the subsur-
face conditions, as described in that report. It is recognized that a subsurface exploration
may not disclose all conditions as they actually exist and further, conditions may change,
particularly groundwater conditions, between the time of subsurface exploration and the
time of earthwork operations. In recognition of these facts, this clause is entered in the con-
tract to provide a means of equitable additional compensation for the contractor if adverse
unanticipated conditions are encountered and to provide a means of rebate to the owner if the
conditions are more favorable than anticipated.

At any time during earthwork, paving and foundation construction operations that the con-
tractor encounters conditions that are different than those anticipated by the foundation con-
sultant’s report, he shall immediately (within 24 hours) bring this fact to the owner's atten-
tion. If the owner’'s representative on the construction site observes subsurface conditions
which are different than those anticipated by the foundation consultant’s report, he shall im-
mediately (within 24 hours) bring this fact to the contractor’s attention. Once a fact of unan-
ticipated conditions has been brought to the attention of either the owner or the contractor,
and the consultant has concurred, immediate negotiations will be undertaken between the
owner and the contractor to arrive at a change in contract price for additional work or reduc-
tion in work because of the unanticipated conditions. The contractor agrees that the follow-
ing unit prices would apply for additional or reduced work under the contract. For changed
conditions for which unit prices are not provided, the additional work shall be paid for on a

time and material basis.”

Another example of a changed conditions clause can be found in paper No. 4035 by Robert F.
Borg, published in ASCE Construction Division Journal, No. C02, September 1964, page 37.
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OWNER LOG OF BORING NUMBER B-1
N | a Interparking
A PROJECT NAME ARCHITECT-ENGINEER
STS Consuttants Lit. | L-@Salle/Hubbard Development
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalie & Hubbard Streets; Chicago, IL TONSFT? . . .
£ w PLASTIC WATER LIQuID
£ Q LIMIT % CONTENT % LIMIT %
E gl |elf DESCRIPTION OF MATERIAL £ - — @ — — A
£. 3 Sz 13|z Z. 10 20 30 40 50
i R B ] g
o _wig § § 8 e 5 STANDARD
% | % |3|%]| SURFACE ELEVATION +15.3 CCD Za @ PeneTRATION BLOWSST.
PAT | \Asphalt 2%) = SEN R R
Urban fill: Cinders, brick, sand, gravel, crushed concrete, wood and
11]8S _L slag.
a a?’
2 ]SS \
50 PA a1\
L1 = ?
3 ]ss
|
Steel obstruction encountered at 7.5 ft. Boring offset 5 ft. east.
PA
Concrete obstructions encountered from 7.5-12.5 ft.
100
\
o \
i Silty clay, trace gravel and sand - brownish gray - very stiff (CL) |
150 \
4 |ST *9 l *
\
RB |
200 / !
Silty clay, trace gravel, sand and shale - gray - stiff to soft (CL) &
5 |8T
" /
/
5.0 //
RB
/
/
/
: »
6 |ST ,l_ * p I
!
|
— \
RB
l
l
i
0 e e e e e ] S R [ PR [ S
.. . continued * Calfbrated Penetrometer

BORING_LOG 30852.GPJ STS.GDT 1/26/00

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. ] STS JOB NO. 30852

SHEETY NO. OF
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OWNER LOG OF BORING NUMBER B-1
N | a Interparking
A PROJECT NAME ARCHITECT-ENGINEER
STS Consuttants Lta. | L@Salle/Hubbard Development
SITE LOCATION _Ouncouﬂyso COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, 2 4 s
E w PLASTIC WATER LIQUID
L g LIMIT % CONTENT % LIMIT %
E gl lel5 DESCRIPTION OF MATERIAL. £ X —— @& — — 4
E-3|2|E5]F :. 10 20 30 40 50
w o Hlww yd -
6 @ilglg § g 2 k STANDARD
s @
% | 5 |5|%[ SURFACE ELEVATION +15.3 CCD (Continued) | 3 @ @ foemanos sowsrr.
Silty clay, trace gravel, sand and shale - gray - StiHf 1o soft (CL)
7 |sT J_ P Iu
L 22,0
RB
I
|
I
500 |
8 |ST
* e ’
|
|
550 |
RB
|
L RUU ; \
l Silty clay, trace gravel, sand and shale - gray - very stiff to stiff (CL)
9 ST " *
RB '
= .
10 |8T _l_ ‘* *
I
RB |
AR
11|ST -L ;‘ * *
|
RB l
750
12
8 12|87 _I_ 3 * OO0,
g
e /
S RB |
&
850'0 __________________ JUUNE TN i DUN VU RSN S V.
g . .. continued * Calibrated Penetrpmeter
2
8
(9]
<)
_xl
g
g The stratification fines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. STS JOB NO. 30852 ISHEET NO. 2 OF 3




OWNER LOG OF BORING NUMBER B-1
5 a Interparking
; PROJECT NAME ARCHITECT-ENGINEER
STS Comsultants 114, | L.aSalle/Hubbard Development
SITE LOCATION Ouucoun:«so""cowaessws STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TNSFT, 2 4 s
£ w PLASTIC WATER LIQuUID
|0 g LIMIT % CONTENT % LIMIT %
E & |efs DESCRIPTION OF MATERIAL g ——0 ——a
E-Zlg1zi8 z 10 20 30 40 50
LRI £ :
s wlg g‘ § g e % ® STANDARD
& | & |5)¥| SURFACE ELEVATION +15.3 CCD (Continued) | 5 8 T
J_ Silty clay, trace gravel, sand and shale - gray - very stiff to stiff (CL) ™9
13| ST \ * *
TSI i q
R "] Very silty clay, trace gravel, sand and shale - gray - hard (CL) \ * \\
B
R - +
- CER O etertyt] Pressuremeter Test at 82.5-85 ft. ° %O
RB /
7+
RIS ®
Pressuremeter Test at 87.5-90 ft. / *
RB
EO.U 7 “
TSI ITT ‘ &00/5
*
RB
7+ _100/8"
R85 T [ @) &
Pressuremeter Test at 92.5-95 ft. | *
RB
950 ; 7+ 100/8"
1SS T ) »
*
]
RB
1000 7+
PORES NN
100.5 End of Boring * Calfbrated Penetrometer *
Borehole grouted upon completion.
Casing used: 20 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
SS* = SPT value based on first 6 in.
8
L
g
P
o
G
[
73
o
g The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
o
3 BORING STARTED STS OFFICE :
g 21.0 ft. BCR' 21.0 ft. ACR 1/13/00 Chicago Area - 01
Siw BORING COMPLETED ENTERED BY SHEET NO. OF
% 1/13/00 KKB 3 3
£wi RIG/FOREMAN APPD BY STS JOB NO.
8 Mobile B-61/Baker AJP 30852




OWNER LOG OF BORING NUMBER B-2
N a interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consurarts Ltg. | L@Salle/Hubbard Development
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, 3 4 s
E w PLASTIC WATER LIQUID
L % LIMIT % CONTENT % LIMIT %
E 8i,lels DESCRIPTION OF MATERIAL £ xx——@& ——a
E- 5|z £ ialz > . 10 2 30 4 S0
L I I e gy
o _@lz|z|El8 o¢ STANDARD
= 0
3 | 3 |35 SURFACE ELEVATION +14.1 CCD 28| ®  PenerauToN BLOWSFT.
PA Asphalt (3"} and base course (9%) ]
Miscellaneous urban fill: Brick, cinders, and, gravel, wood, crushed
1SS J— concrete and slag. :\ < A 20
@
2 |8S "L ?/
8.0 PX ‘4
u ]
3 {ss
PA B
9
4 |ss ] }“ ol
: /
UL PA Sandy siit to silty sand, trace clay - brownish gray - loose - . !
s |ss saturated (ML to SM) ®4 @
RB
150
Silty clay, trace gravel, sand and shale - gray - soft to medium (CL)
ST
BE
6 |ST _L *O‘O’ ®
200 BE
ST
BE
7 |sr||1L] . &
5.0 j212] N
8 |ST ’
/
RB /
AN /
i ‘
RB
320
§ 10 18T J_ * *
S
8 \
g RB
@ X
Py L0112 S TR N S S e . 1 —_ e ] — b
2 .. . continued Penetrpmeter
§
4]
g
g’
E The stratification lines represent the approximate boundary iines between soil types: in situ, the transition may be gradual. J STS JOB NO. 30852 } SHEET NO. 1 OF
& 3




BORING_LOG 30852.GPJ STS.GDT 1/26/00

OWNER LOG OF BORING NUMBER B-2
Interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consuttants Lta. | L-@Salle/Hubbard Development
SITE LOCATION O l;gncos,rglyeo COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL 1 2 3 4 5
£ w PLASTIC WATER LIQUID
=1 g LIMIT % CONTENT % LINIT %
E e8| el DESCRIPTION OF MATERIAL g X — — @ — — A
I-=12lzldlz 2 0 20 2 40 50
B o8 |wluwluld £
13333 Ea @ Sewmm%ou BLOWS/FT
& | & |S|2| SURFACE ELEVATION +14.1 CCD {Continued) | 5 8 0 20 30 40 S0
—L Silty clay, trace gravel, sand and shale - gray - soft to medium (CL) ab ‘
18T A l
I
RB |
350
’
12| ST _l_ *C~>* ?
!
RB ’
QWU ‘
13|sT __L - l
RB \
850 i .
Silty clay, trace gravel, sand and shale - gray - stiff to very stiff (CL)
14 ST . *
RB
: 3
15| 8T _l_ * e
/
RB /
X / AN
_L Silty clay, trace gravel, sand and shale - gray - hard to very stiff 128 ®
16 | ST (CL) \ * 1
|
RB |
FA*R1) ‘
17 | ST "L \- 4
\
RB |
L
18| ST _L P *
\
RB \
800 ] 4 \
... continued * Callbrated Penetrometer
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. [ STS JOB NO. 30852 SHEET NO. OF 3




Borehole grouted upon completion.

Casing used: 20 ft. of 4 in.

Automatic-Mobile Harnmer used for Standard Penetration Tests.
88" = SPT value based on first 6 in.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

BORING_LOG 30852.GPJ STS.GDT 1/26/00

BORING STARTED STS OFFICE .
7.0 ft. WD 1/10/00 Chicago Area - 01
BORING COMPLETED ENTERED BY SHEET NO. OF
22.0 ft. BCR; 22.0 k. ACR 1110/00 KKB 3
WL RIG/FOREMAN APP'D BY ST5 JOB NO.
Mobile B-61/Baker AJP 30852

OWNER LOG OF BORING NUMBER B-2
N a interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lts. | 1-8Salle/Hubbard Development
SITE LOCATION _OUNCONH’NED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL T, s 4 s
£ w PLASTIC WATER LIQUID
% g LIMIT % CONTENT % LIMIT %
E 2i,51¢l5 DESCRIPTION OF MATERIAL £ X— — 0 — — A
E S|z|Fl5% . 0 20 3 4 50
e I e e O L g E
o w % g % 8 E o ® STANDARD
% | 3 |%|2[SURFACE ELEVATION +14.1 CCD (Continued) | 3 2 A S-S i
19 18T Silty clay, trace sand and shale - gray - medium (CH) CEN... ®
19A| ST Clayey silt to silt, trace gravel and sand - gray - hard - moist B 8l o)
(CiL-ML to ML) . | * *
26"‘"%? Ty T+
20A1ST L1 L1L Very silty clay, trace gravel, sand and shale - gray - hard (CL to * *
RB CL-ML) *
B5.0 7
28T ‘ b
*
RB {
T+ 8"
22 |ss[] L] 3 o8
/ *
L IUY RB 7+ _75/6"
TSRS ¢ Cﬂ
*
RB
7 "
PSS ® Eﬁs,s
*
RB
35‘0 7 "
R IS5 ITI ‘ Eﬁs/ 6
*
RB
1000 7+
PRSI
100.5 End of Boring * Calibrated Penetrbmeter *




OWNER LOG OF BORING NUMBER B-3
5 a Interparking
M PROJECT NAME ARCHITECT-ENGINEER
§TS Consuitarts Lta. | LaSalle/Hubbard Development
SITE LOCATION {)- UNCORFINED COMPRESSIVE STRENGTH ‘
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFL, s s
£ w PLASTIC WATER LIQUID
3 g " LIMIT % CONTENT % LIMIT %
E &1 .l¢5 DESCRIPTION OF MATERIAL £ x—— & —— 4
. < el zldlE > 10 20 30 40 50
E @lwiwluy [
s @wlilglz|g Sk STANDARD
=z 6
& | ¥ |X|®| SURFACE ELEVATION +14.2 CCD Za ®  PENETRATION BLOWSFFT.
PA Asphalt (3°) and base course (9°)
Miscellaneous urban fill: Brick, cinders, sand, gravel, wood,
188 J" crushed concrete and slag. ? /g
2 |ss||H ke
50 PA T 5. \‘
2 [ss NN
PE ‘ AN
T ner
4 |SS
100 PX = . - . /
ill: Silty clay, little brick and organics - brownish gray and black
5 |88 —L (CL) *CO*%S e
|
PA / \
150 . . ‘ \ \
6 lss _L Silty clay, trace gravel and sand - grayish brown - very stiff (CL) 8® . .
!
Vi |
RB Silty clay, trace gravel, sand and shale - gray - medium to stiff (CL) / {
200 i h
7 |sT l *CD/
/
RB I
250 I
8 |sT R ‘
/
RB ,I
— |
s [st|||l] O e
{
RB l
350
g 10|8T K¢ *
g L1 |
-
5 /
g 8B
:.330.0 _________________ AR SN S AR I S S
S * Callbrated Penetrpmeter
g
L]
8
g{
g The stratitcation lines represent the approximate boundary lines between soil fypes: in situ, the transition may be gradual. STSJOBNO. o as2 ] SHEETNO. , OF 3




OWNER LOG OF BORING NUMBER B-3
N a interparking
| PROJECT NAME ARCHITECT-ENGINEER
STS Consultants 114, | L-@Salle/Hubbard Development
SITE LOCATION O ;mcounyeo COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL ™S s 4 s
E w PLASTIC WATER LIQUID
£ 5} LIMIT % CONTENT % LIMIT %
H Z
E 8l lels DESCRIPTION OF MATERIAL £ ——0 ——=a
§ g1z E 8l& > . 10 20 30 40 50
I B B L 3
IR Y g g8 2 E STANDARD
2 | £ |%|%| SURFACE ELEVATION +14.2 CCD (Continued) | $ @ ®  FENETRATION BLOWSST.
Silty clay, trace gravel, sand and shale - gray - medium to stiff (CL) d ‘
11 ]8T * *
\
RB
2.\ \
12 (ST 110 *C )* ?
|
RB l
1R {
13|sT | K ?
/
RB /
55.0 _ |
14 |sT _L m| Qe
RB \
0.0 \
Silty clay, trace grave!, sand and shale - gray - stiff to very stiff (CL)
15| ST ¢ .90,
|
RB
B5.0
16 | ST --L
RB
700
1]
17 | ST
RB
750 : \
8 _L Silty clay, trace gravel, sand and shale - gray - hard (CL)
18 | ST
g
- /
o
@ RB \
3 /
A \
9 * Caliprated Penetrometer
§
2
gl
% The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be graduat. ] STS JOB NO. 30852 SHEET NO. 2 OF
© . 3




BORING_LOG 30852.GPJ STS.GDT 1/26/00

OWNER LOG OF BORING NUMBER B-3
N a Interparking
: PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta. | La@Salle/Hubbard Development
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TN, s 4 s
E w PLASTIC WATER LIQUID
£ Q LIMIT % CONTENT % LIMIT %
E 8] |¢|s DESCRIPTION OF MATERIAL £ ¥ —— @& — — A
§ =181z lalz . 1 20 30 40 50
T T B ] -
o W § g % 8 - E ® STANDARD
S| & 15| SURFACE ELEVATION +14.2 CCD (Continued) | 5 T S Naar atiir
l Clayey silt - gray - hard to stiff - wet (CL-ML to ML) ® b
19|sT /fa .
B L
ansy PFE o
T Silty clay, trace gravel, sand and shale - gray - hard (CL) * * « *
:m__ RB l \\ 7
A +
Zi ST ® O
RB { 7
+
TSI » O
RB Sandy silt, trace gravel - gray - extremely dense - saturated (ML) \
e i 7+ J36"
S e Very silty clay, trace gravel, sand and shale - gray - hard (CL to P
y *
RB CL-ML)
7+ 54/6"
2AsS T ’ *
RB ‘
2.0 7+ /6"
FLE RN ] 3
*
\
RB \
1000 \
A 7+ 81
26 | SS &
1015 *
End of Boring * Calibrated Penetrpmeter
Borehole grouted upon completion.
Casing used: 20 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
$8* = SPT value based on first 6 in.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED STS OFFICE
12.0 ft. WD 1/6/00 Chicago Area - 01
. BORING COMPLETED ENTERED BY SHEET NO. OF
24.0 ft. BCR; 24.0 ft. ACR 1 KKB 3
WL RIG/FOREMAN APPD BY STS JOB NO.
Mobile B-61/Baker A 30852



BORING_LOG 30852.GPJ STS.GDT 2/1/00

OWNER LOG OF BORING NUMBER B-4
\ 1 Interparking
‘ PROJECT NAME ARCHITECT-ENGINEER
STS Consutants Lta. | L-@Salle/Hubbard Development
SITE LOCATION <) UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, 3 4 s
£ " PLASTIC WATER LIQUID
L Q UIMIT % CONTENT % LIMIT %
E &f ¢ DESCRIPTION OF MATERIAL 3 — — @ — —a
E =121z 18Iz > . 1 2 30 40 50
= = = ] g £
= HEHE £g @  PENETRATION BLOWSFT
& | & |&|#| SURFACE ELEVATION +15.6 CCD £g 0 200 s0 e ey
PA Asphalt (2-3") and base course (10%) 24
1 |ss l Urban fill: Cinders, brick, sand, gravel, crushed concrete and slag ’ /@
2 lss _L ﬂm
S50 PA 6 '
3 |sS i é{ ?
PA .
a [ss{] L] 29
100 PA I N
5 |SS J_ e g
\
PA Silty clay, trace gravel and sand - brownish gray - very stiff (CL) \
150
6 |ST _J_ . D*‘
|
RB / l
200 ;
Silty clay, trace gravel, sand and shale - gray - soft to stiff (CL) i
7 |sT u ’
I
RB I
25U |
8 |ST l o ’
/
RB /
30,0 /
9 |ST __L * ’
|
RB |
350 l
10 |sT J_ . g
|
RB |
3o [0l AR I RN § R NN NN N
.. . continued * Callbrated Penetrpmeter
The stratification lines represent the approximate boundary lines between soit types: in situ, the transition may ba gradual. STS JOB NO. 30852 SHEET NO. 1 OF 3




[ i OWNER LOG OF BORING NUMBER B-4
5 a interparking

PROJECT NAME ARCHITECT-ENGINEER
STS Consutants Ltd. | -aSalle/Hubbard Development
SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TNFT, s 4 s
£ " PLASTIC WATER LIQuID
: o LIMIT % CONTENT % LIMIT %
E 8 |¢ls DESCRIPTION OF MATERIAL £ X — — @& — — A
E =18z 18z > . 10 20 30 4 50
I B ] -3 E
o w % % % 8 e oo ® STANDARD
31 % |S|2| SURFACE ELEVATION +15.6 CCD (Continued) | 5 3 o 2o
Silty clay, trace gravel, sand and shale - gray - soft to stiff (CL) 114 “
18T * * ‘
RB l
5 |
12 ]8T J_ P #
\
RB i
—S0.0 |
13 18T . f
RB \ /
550 . i /
l Silty clay, trace gravel, sand and shale - gray - stiff to very stiff (CL)
14 | ST ke *
Rl | \
L7140
15| 8T »-L « *

RAB

LR

16 | ST J_

BORING_LOG 30852.GPJ STS.GDT 2/1/00

RB

2.9

18 | ST _l_

RB

/
|
*
|
RB f
L2.U ‘
17 |sT i 2%
l
l
l
*
[
!

soo— | |\ ] AN N I I I | E

. .. continued * Callbrated Penetrpmeter

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

STS JOB NO. SHEET NO. OF
‘ 30852 L 2




BORING_LOG 30852.GPJ STS.GDT 2/1/00

OWNER LOG OF BORING NUMBER B4
| a interparking
PROJECT NAME ‘ ARCHITECT-ENGINEER
TS Consuttants Ltd. | LaSalle/Hubbard Development
SITE LOCATION O ;mcormznso COMPAESSIVE STRENGTH _
SWC LaSalle & Hubbard Streets; Chicago, IL NFT, 3 4 s
£ w PLASTIC WATER LIQUID
£ % LIMIT % CONTENT % LIMIT %
E 21 . |¢l5 DESCRIPTION OF MATERIAL g X — — @& — — A
E 212 é Bix > . 10 20 0 40 50
i I N N I e z
o n}. % %. 8 . s g STANDARD
% | & ||¥| SURFACE ELEVATION +15.6 CCD {Continued) | 5 8 ﬁ A ENETRATION BLOWSTT.
19 I ST 11 Sility clay, trace gravel, sand and shale - gray - stiff to very stiff (CL) !; _‘._. < )*
19A| ST - Sample 19 - disturbed sample. .(B*:\
RE =~
20|sT o op |
20A] ST ||~ Very silty clay - gray - hard (CL) W
B850 RE
21| sT|[1L ®
R8 l
22 IS I‘
RB |
90.0 t
23185 T ]
RB8 Boulder obstruction encountered 91-31.5' and 96.5-97". |
24 1SSTIT D‘
950 i !
M i
e oo Tl ®
RB
1000
PEISTIIIT _
100.5 End of Bonng * Calibrated Penetrometer
Borehole grouted upon completion.
Casing used: 16 fi. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
SS8" = SPT value based on first 6 in.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED STS OFFICE
13.0 ft. WD 1/18/00 Chicago Area - 01
BORING COMPLETED ENTERED 8Y SHEET NO. OF
20.0 #t. BCR; 20.0 ft. ACR 1/19/00 KKB 3 3
wL RIG/FOREMAN APPD BY STS JOB NO.
Mobile B-61/Baker AJP 30852

7+

~%
O+

»

~
O+

*»

~
4

110/6"

»

7+ 60/6"

»

7+, 45/6"




OWNER LOG OF BORING NUMBER _ B.5
N a Interparking

BORING LOG 30852.GPJ STS.GDY 1/26/00

A PROJECT NAME ARCHITECT-ENGINEER
§TS Consultants Ltd. | L-aSalle/Hubbard Development
SITE LOCATION ,O_UNCONﬂ;uED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, 3 4 s
£ w PLASTIC WATER uouiD
£ 2 UMIT % CONTENT % LIMIT %
E &l 1tl5 DESCRIPTION OF MATERIAL £ ——0 — —a
E gtz E|8lz > 1 20 30 4 50
u 419ty 'jé’ g g £
o @ % g g 8 e o ® STANDARD
% | % |%|2| surFACE ELEVATION +14.1 CCD S28] w  aemToNaowsih
PA Asphalt (3 in.) and base course (9 in.) 15 l
ss L Miscellaneous urban fill: Brick, cinders, sand, gravel, clay, wood,
crushed concrete and slag. R 1
2 |ss Baie
50 PA ol
3 |ss||H e @
PA N s
4 Iss|]H] ®
PA | .
100 ‘®
5 |Ss I 'L 14/97
FA Silty clay, trace gravel and sand - brownish gray - very stiff (CL)
15.0
6 |ST .L 13 *‘30*
\
RB \
20.0 / \
Silty clay, trace gravel, sand and shale - gray - medium to stiff (CL)
7 |ST . ?
/
250 {
R8 [
[
l
30,0 /
8 |sT 98 | CD ®
* ol
|
I
300 ] |
RB |
l
|
= A | T O O
.. . continued * Callbrated Penetrometer
The stratitication iines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. { STS JOB NO. 30852 SHEET NO. 1 OF 4




BORING_LOG 30852

S\

OWNER

Interparking

LOG OF BORING NUMBER _ B-5

PROJECT NAME

ARCHITECT-ENGINEER

.GPJ STS.GDT 1/26/00

A
TS Consuttants Ltd. | LaSalle/Hubbard Development
SITE LOCATION O _trmcons';aeo COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL ™2 3 4 s
E w PLASTIC WATER uouid
L Q LIMIT % CONTENT % LIMIT %
E 2|1, l¥l5 DESCRIPTION OF MATERIAL § ——0 — —=a
E 12|25z :. 10 20 30 4 50
& Ylwiwuiy -3
o @ % % c:. 8 o ‘E STANDARD
% | = |3|%| SURFACE ELEVATION +14.1 CCD (Continued) | £ 8 ®  FENETRATION BLOWSTT.
Silty clay, trace gravel, sand and shale - gray - medium to stiff (CL) Cb ‘
9 8T * * l
|
l
i
RB l
l
l
500
10 | ST O +
* ol
l
I
i
RB l
I
I
600 \
J__ Silty clay, trace gravel, sand and shale - gray - very stiff to hard
11 18T (CL) *
/ \\
RB /
§5.0 4 \
T P2
12| 8T \
\ /
RB \ /
700 \ /
13 | ST ..l_ ’ * *
|
RB \
i) , |
14 |ST J_ e
RN
RB \ RN
800 \
... continued * Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil types: in sity, the transition may de gradual.

STS JOB NO. SHEET NO. OF

30852 2 4




BORING_LOG 30852.GPJ STS.GDT 1/26/00

OWNER LOG OF BORING NUMBER B-5
g a interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta, | LaSalle/Hubbard Development
SITE LOCATION UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL T, s 4 s
£ w PLASTIC WATER vQuIo
L g LIMIT % CONTENT % LIMIT %
E &1 (¢ DESCRIPTION OF MATERIAL £ - —0 — — A
E- 2 21z15i% z . 0 2 30 4 %0
o w g g % 8 E g STANDARD
% | % |%|%] SURFACE ELEVATION +14.1 CCD (Continued) | 3 @ ®  LFENETRATION BLOWSTT. .
Silty clay to clayey silt, trace gravel, sand and shale - gray - hard
15|t/ [1] (CLto CL-ML) r RS
RB .
16 18S [ Siity fine to coarse sand, trace clay and gravel - gray - very dense - ® éw 6
m— saturated
Very silty clay, trace gravel, sand and shale - gray - hard (CL to iy
17]ss|] Pressuremeter Test at 82.5-85 ft. ’ .
RB
/ 7+
I518T ® @)
Pressuremeter Test at 87.5-90 ft. *
RB
0.0 7+_85/6"
LMo N ’ (ﬁs
*
RB
T+ /6"
2055 T ® (ﬁo &
Pressuremeter Test at 92.5-95 ft. *
RB
50 | 7+ 50/6"
= ZTI55 ’ @06
*
i
RB |
1000 | 74
22 ST ’
Pressuremeter Test at 100-102.5 ft. *
RB \
23 I3TITLY] Silt, trace fine to medium sand - gray - extremely dense - saturated Q
(ML)
1050 \
PA \
241551 p é‘ye
/
1TI00
Rb Clayey silt, trace gravel, sand and shale - gray - extremely dense - /
saturated (CL-ML to ML) /
2o 55T ® 81:37,6
\
1150 \
RB
\
7 )
28 1551 ‘ &40/6
\ *
B Y4IAY) L L — - e e e e e e e U SRS S B SUR D SR N
.. . continued * Calfbrated Penetrbmeter
The stratification lines represent the approximate boundary lines ) soit types: in situ, the transition may b gradual. l STS JOB NO. 30852 SHEET NO. 3 OF 4




BORING_LOG 30852.GPJ STS.GDT 1/26/00

OWNER LOG OF BORING NUMBER B-5
N a fnterparking
| PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta. | 1-aSalle/Hubbard Development
SITE LOCATION O grmconnyso COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL ™ s 4 s
£ w PLASTIC WATER LIQuUID
g Q LIMIT % CONTENT % LIMIT %
E 8|, (¢fs DESCRIPTION OF MATERIAL ¢ - — —@ — — &
E N %- 8 E > . 10 20 2 40 50
[ B et B B L] 1 -3 E
c @lElL g g o & STANDARD
s @
5 | & |5|2| SURFACE ELEVATION +14.1 CCD (Continued) | 5 8 ﬁ g NETOATION BLOWSET.
Rb Clayey silt, trace gravel, sand and shale - gray - extremely dense - {
saturated (CL-ML to ML) \
2SS @
162, RB Probable weathered limestone bedrock.
1265
End of Boring * Callprated Penetrpmeter
Borehole grouted upon compietion.
Casing used: 20 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
SS* = SPT value based on first 6 in.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
14.0 ft. WD BORING STARTED 6100 STS OFFICE Chicago Area - 01
BORING COMPLETED ENTERED BY SHEET NO. OF
20.0 ft. BCR; 20.0 ft. ACR 177/00 KKB 4 4
wL RIG/FOREMAN APPD BY STS JOB NO.
Maobile B-61/Baker AJP 30852

7+, 110/8"

*

o®



OWNER LOG OF BORING NUMBER B-6
N a interparking

BORING_LOG 30852.GPJ STS.GDY 1/26/00

A PROJECT NAME ARCHITECT-ENGINEER
STS Consuttants Ltd. | L-8Salle/Hubbard Development
I SITE LOCATION _O_\;Ncom:uyao COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL ™ s 4 s
E w PLASTIC WATER LQUID
& Q LIMIT % CONTENT % LIMIT %
E St %15 DESCRIPTION OF MATERIAL § X — — @& — — B
- <8213z bl 1 20 30 4 50
EoS|a|ulelE £y
o @lg ;af § ] g 5 STANDARD
2 | 3 |3|2| SURFACE ELEVATION +15.2 CCD 28| @  reneTRATion slowsrT.
PA Asphalt (3") and base course (9%)
Miscelianeous urban fill: Brick, cinders, sand, gravel, wood, 14
1 iss 1| crushed concrete and siag. ®
1
2 |ss _L b S
50 PE o \
3 |8s -L "~ -
R
PA " -~
4 |SS -L .
100 P / —|
J_ Clayey silt, trace sand - gray - medium - saturated (CL-ML) 5
5 |ss s \
|
RB Silty clay - brownish gray - stiff (CL) \
5.0 \
6 |sT _]__ . b
/
RB /
200 : \
1] Clayey, sandy silt - gray - very stiff - moist (CL-ML) ?g)
7 |8T *
\
RB \
25.0 \
l Silty clay, trace gravel, sand and shale - gray - soft to medium (CL) ®
8 |ST
/
RB l
300 /
g |ST l‘
bded l
RB l
350 |
10| ST _[_ ®
(
RB |
eoo) | VUL ] B A S N
... continued * Calibrated Penetrdmeter
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. -( STS JOB NO. 30852 SHEET NO. 1 OF 4




S

interparking

OWNER LOG OF BORING NUMBER _ B.§

{ aSatle/Hubbard Development

PROJECT NAME ARCHITECT-ENGINEER

BORING_LOG 30852.GPJ STS.GDT 1/26/00

STS Consultants Ltd. -
SITE LOCATION .- UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, a2 4 s
£ w PLASTIC WATER uQuID
: g UMIT % CONTENT % LIMIT %
E elslele DESCRIPTION OF MATERIAL £ X — — @& — — A
£ =12z |5l z 0 20 3% 4 50
I I A O L 3
o Es'.' % % 8 = 5 STANDARD
& | & |&|#| SURFACE ELEVATION +15.2 CCD (Continued) | 5 FENETRATION BLOWSTT.
l Silty clay, trace gravel, sand and shale - gray - soft to medium (CL)
1|87
RB
22,V
1]
12§ST
RB
500
13 (8T 107
RB
MR
14 {8T
RB
0.0
J— Siity clay, trace gravel, sand and shale - gray - stiff to very stiff (CL)
15 | ST
RB
Bo.U
16]sT _l_ D,
RB
70.0
17 ]8T _i_ 120 @,
RB
750 _
_L Silty clay, trace gravel, sand and shale - gray - hard to very stif
18 (ST (cL) N ™
RB \
e 540 I U ,a.._.ﬂ.__l...“/_u_____
.. . continued * Callprated *enetrpmeter
~
T~
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. } §Ts JoB NO. 30852 SHEET NO. 2 OF 4




BORING_LOG 30852.GPJ STS.GDT 1/26/00

OWNER LOG OF BORING NUMBER B-6
N a Interparking
PROJECT NAME ARCHITECT-ENGINEER
§TS Consultants Lta. | L-@Salle/Hubbard Development
SITE LOCATION O :_Jgggu;u:«eo COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, Il 1 2 3 4 5
E w PLASTIC WATER LIQUID
% 2 LIMIT % CONTENT % LINIT %
E o |¢lE DESCRIPTION OF MATERIAL £ ——0 — — A
 <lelEgz : 0 20 32 4 50
E Wlwlwjulg x T
s wlzls g8 e E STANDARD
& | & |&|#| SURFACE ELEVATION +15.2 CCD {Continued) | 5 8 ?& Pl
Silty clay, trace gravel, sand and shale - gray - hard to very stiff
19 | ST (CL) N
20 Ssz Silt and fine to medium sand - gray - dense - saturated (ML) . N %}9/6' 7+
38& 2 Very silty clay, trace gravel, sand and shale - gray - hard (CL to 206" *O
—B5.0] RB CL-ML) 7+
TSI . O
RB 1
T+
ZST(T . .
RB
00 7+ _70/6"
— ZassIT ’ .
RB
7+_60/6"
SIS T ® *ﬁ
RB
900 7+ 50/6"
a5 |ss|]}] » *(ﬁ
|
RB f
TR | 7+
e IS ITIT ,
\ *
AV
Clayey silt to silt, trace limestone grave! - gray - extremely dense - v
RB saturated (ML) \
\
1050 .
ZTISSIT ; 50/6
|
RB }
i
TI00 7+ _51/6"
2RSS T ‘ & (3
*
/
RB /
50 7 ,
prRRHERE * );B]w/e
\
RB \
\ /
B 44 SO S U | —t — ]
.. . continued * Calrbrated Penetrometer
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. l STS JOB NO. 30852 SHEET NO. 3 OF 4




BORING_LOG 30852.GPJ STS.GDT 1/26/00

OWNER LOG OF BORING NUMBER B-6
N | a Interparking
: PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | LaSalle/Hubbard Development
SITE LOCATION O_UNGONH;«ED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, s 4 s
£ w PLASTIC WATER uauio
|y Q LIMIT % CONTENT % UMIT %
E & |#|2 DESCRIPTION OF MATERIAL g — —@ — —a
E-3|2|F 5z . 10 20 30 40 5
[=3 % %. %. 8 e o ® SYANDARD
% | & |%|#| SURFACE ELEVATION +15.2 CCD (Continued) | 5 8 0 20 s
A ISSITITT Clayey silt to silt, trace limeslone gravel - gray - extremely dense - B .
saturated (ML)
RB
57 RB Probable weathered limestone bedrock.
126.0 i
End of Boring * Callbrated Penetrbmeter
Borehole grouted upon compfetion.
Casing used: 15 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
10.0fL WS BORING STARTED 11700 STS OFFICE Chicago Area - 01
BORING COMPLETED ENTERED BY SHEET NO. OF
19.5 #t. BCR; 19.5 ft. ACR 1/11/00 KKB 4 4
wL RIG/FOREMAN APP'D BY STS JOB NO.
Mobile B-61/Baker AJP 30852

622/6"



BORING_LOG 30852.GPJ STS.GDT 1/31/00

OWNER LOG OF BORING NUMBER B-7
N a interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consuitants Lid. | L@Salle/Hubbard Development
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TNSFT, s 0 s
£ w PLASTIC WATER LIQUID
% g LIMIT % CONTENT % LIMIT %
E el (¥[5 DESCRIPTION OF MATERIAL g - — — @& — — A
é =121z I8lE . 10 20 @ 5
g 4lwluwluyle £
o g g % 8 P ® STANDARD
% | % |3|%| SURFACE ELEVATION +14.7 CCD 28] S0 aemrNaoy
PA Asphalt {3") and base course (9") l
Miscellaneous urban fill: Brick, cinders, sand, gravel, wood, 13?
188 -L crushed concrete and slag 6
2 (88 ’L 8\ [.
~N
— LA, T Concrete obstructions encountered at 4.5-5°, 6.5-7' and 8-13". ® " - éf
3 (8S -
PA Boring offset 6' west and boring continued. 1
T ISS TS 9
\ //
10.0 \ 7
PA / -
\ / =
5 185 Clayey silt, trace gravel and sand - brownish gray - stiff - wet 9/6°]
Y- WIS Possible steel beam encountered at 13 ft.
B RB ity clay, trace gravel and sand - brownish gray - stift (CL) * e/E" \
Silty clay, trace gravel, sand and shaie - gray - medium (CL) D .
6 {ST - *
l
R8 I
V{IR) l
7 |ST 101 &
*
/
AB I
250 ’
8 IS8T ‘
* /
RB /I
300
g (ST J_ 9P, f
|
RB |
<R
10| ST J_ « +
|
RB |
4420+ S U I L e - — e =] — 4 ] S
... continued * Calibrated Penetrpmeter
The stratification fines represent the approximate boundary lines between soil types: in situ, the transition may be gradual STS JOB NO. ] SHEET NO. 1 OF 3

T+

43/6"



BORING_LOG 30852.GPJ STS.GOT 1/31/00

OWNER LOG OF BORING NUMBER B-7
N | a Interparking
. PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd, | LaSalle/Hubbard Development
SITE LOCATION Oum;onnyso COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONFT, 3 4 s
£ w PLASTIC WATER Luo
ok g LIMIT % CONTENT % LIMIT %
E ({51t l5 DESCRIPTION OF MATERIAL 3 X — — @& — — A
E . E z E E § :- 10 20 30 40 50
[T I e S B > o
s @lz|g a:f ] ; e ‘E ® STANDARD
& | X |3|¥| SURFACE ELEVATION +14.7 CCD {Continued) | 3 2 o opCNETDATION BLOWSET.
Silty clay, trace gravel, sand and shale - gray - medium (CL) ‘
1isr 0, l
|
RB ‘
[ 220
12} ST __L *CDF ‘t
|
RB ‘
50,0 ]
13|sT J_ C ‘
* 3 [
[
RB ,
55.0 i
.
14 | ST l * ")* +
/
RB /
60,0
s [sr[ I P, #
™
RB / \\
WCERY _.J
([1 Very silty clay, trace gravel, sand and shale - gray - hard to very
16 |sT stiff (CL-ML to CL) \ .
\ /
RB \ /
70.0 \
17 { ST —L b t *
\
RB \
750
18{ST _l_ .G
/
A
RB y \
S0 | || _____ A s N
continued * Caljbrated Penetrometer
The stratification iines represent the approximate boundary lines between soil types: in situ. the transition may be graduai. STS JOB NO. 30852 SHEET NO. 2 OF 3




BORING_LOG 30852.GPJ STS.GDT 1/31/00

OWNER LOG OF BORING NUMBER B-7
N a Interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consuitants L. | L-@Salle/Hubbard Development
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, 3 4 s
£ w PLASTIC WATER uauID
L g LIMIT % CONTENT % LIMIT %
E &) el DESCRIPTION OF MATERIAL g (X — — @ — — A
E -2l 81218z > . I 2 30 4 50
@ B w]wul 5
o g g |g|8 b % STANDARD
% | 2 |2|2[ SURFACE ELEVATION +14.7 CCD (Continued) | 3 §  feneTRATION Blowsr.
Very silty clay, trace gravel, sand and shaie - gray - hard to very 132
19 18T —L stiff (CL-ML to CL} ‘\ .OO*
20 |ss -1 Silty sand to sandy silt, trace gravel - gray - very dense - saturated h
{SM to ML) /
i L /
2SI Very silty clay, trace gravel, sand and shale - gray - hard (CL to R‘*
CL-ML)
RB \
R R ’
RB 0
R
23{ss||{] [
RB8
LRSI Q
RB
L. ,
25 [ss|]{] »
!
RB
T0U.0
PRI R AR
100.5 End of Boring * Callbrated Penetrbmeter
Borehole grouted upon completion.
Casing used: 16 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
88" = SPT value based on fitst 6 in.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED STS OFFICE
12.5 1. 11 Chicago Area - 01
] BORING COMPLETED ENTERED BY SHEET NO. oF
18.0 ft. BCR; 18.0 ft. ACR 11200 KKB 3 3
WL RIG/FOREMAN APP'D BY STS JOB NO.
Mobile 8-61/Baker AJP 30852

7+ 63/6*
'ﬁ&
7+ _57/6"

*

7+ _43/6"
o

*



OWNER LOG OF BORING NUMBER B-8
| ‘: Interparking
7 ‘ PROJECT NAME ARCHITECT-ENGINEER
STS Consuttants Lid. | L@Salle/Hubbard Development
SITE LOCATION O UNCONFINED COMPRESSIVE STRENG TH
SWC LaSalle & Hubbard Streets; Chicago, IL TN, s 4 s
£ w PLASTIC WATER LU0
L 9 LIMIT % CONTENT % LIMIT %
E ). el DESCRIPTION OF MATERIAL g - —0 — — A
E- 3 2|z i3z z. 1 20 220 4 S0
R e I e e £ g
o i % g % 8 s S STANDARD
& | & |3|#]| SURFACE ELEVATION +16.2 CCD zZa @ PENETRATION BLOWSTT.
PA Asphalt (2-3") and base course {10%)
1 |ss —L Urban fill: Brick, cinders, sand, gravel and slag 13 &!
2 [ss||LL *® ,52
Fsg—] |PA 14X
Il e ®
3 |ss %
PA '
4 |ss _L o9 »
fl
100" ™~
| ~
PA )
\ ~
Concrete obstruction encountered at 13-13.5' and 15-16". RN
o s Iss|l] A /
PA \ A
—L Silty clay, trace gravel, sand and shale - very stiff to stiff (CL) ® - =3
6 |SS 15 * ‘ 4
r / |
200 ]
_J_ Silty clay, trace gravel and shale - gray - stiff to soft (CL) q
7 ST ol ?
[
RB f
250 [
Al wib| |9
/
RB /
30,0 i /
9 |ST _L »
J
RB |
X : |
g 10 | ST J_ . 4
o
C !
3 RB
&
g N S —_ 4
2 ... continued * Callbrated Penetrémeter
£
S
(0]
&
.‘)
g
% The stratification lines represent the approximate boundary fines between soil types: in situ, the transition may be grackial. S7s 408 NO. 30852 SHEET NO. 1 OF 3
gL

;80/6“



OWNER LOG OF BORING NUMBER B-8
g a Interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consuttants Lta. | L@Salle/Hubbard Development
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFT, 2 & s
£ w T.’G?f WATER uaQuID
b g CONTENT % LIMIT %
E &) . |w|2 DESCRIPTION OF MATERIAL ¢ X — — @ — — A
I <2z l8lz 10 20 30 40 50
E lalwlulE g
g g § § § § p £ STANDARD
v
% | 3 |3|2[sURFACE ELEVATION +16.2 CCD (Continued) | 3 8| &  PeneTnamon BLowsy.
_L Siity clay, trace gravel, sand and shale - gray - very stiff to hard ® q
19 | ST (cL) ) *
BE \
20|8ST l 11 Verysilty clay, trace gravel, sand and shale - gray - hard (CL) K ]
R8 |
B0
21|st|| 1L o
RB I
2SI ®
RB |
i i -
900 st Ty Boulder obstruction encountered at 89.5-90 ft. "
RB {
24 |ss|] ®
R8 !
5 IS5 ?
|
RB
J00U
PEISTITIT
100.5 End of Boring * Callbrated Penetrometer
Borehole grouted upon completion.
Casing used: 20 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
$S* = SPT value based on first 6 in.
g
a
&
o
v
b
Y
g The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
-3
3 BORING STARTED STS OFFICE
§ 16.0 ft. WD 1/17/00 Chicago Area - 01
= BORING COMPLETED ENTERED BY SHEET NO. OF
g 27.0 ft. BCR; 27.0 ft. ACR 1/18/00 KKB 3 3
&lw RIG/FOREMAN APP'D BY STS JOB NO.
2 Mobile B-61/Baker AJP 30852

7+ (-
tw

T+

*

7/6"

7+ 45/6"

®

*




BORING LOG 30852.GPJ STS.GDT 2/1/00

OWNER LOG OF BORING NUMBER B-9
5 a Interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consuttamts L1a, | L@Salle/Hubbard Development
SITE LOCATION O gggoyf;:iyeo COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL 1 2 3 4 5
£ w PLASTIC WATER LIQUID
L ] UIMIT % CONTENT % LIMIT %
E g1 ¢35 DESCRIPTION OF MATERIAL £ X— =& — —a
£ =|12|cldlz > 10 20 30 40 50
g Wlwilwiwly T
& © %‘ g %‘ g 2 5 ® STANDARD
% | % |3|%| SURFACE ELEVATION +15.6 CCD £ S HENETRATION BLOWSTT.
PA Asphalt (2-3") and 10" base course 56"
1 |ss l LI Fill: Sandy clay, littie crushed concrete, slag and cinders - gray - ««é’
PA very stiff to stiff (CL)
2 188 _L
-5y PA
3 |ss _L
PA
< TssTIT
10.0 PA
J- Silty clay to clayey silt, littie roots - gray (CL-ML)
5 |88
RB
150
11| Silty clay, trace gravel and sand - brownish gray - very stitf (CL)
6 | ST
RB
200
ST l Silty clay, trace gravel, sand and shale - gray - stiff to soft (CL)
7
RB
250 ~
~
8 |ST l P J
.~ 69.9
~
e
RB -
300 ] ~
g {ST &
* of
|
RB I
350 . [
10 [sT l RO O ]
{
RB I
. N - L]
* Catlbrated Penatrometer
The stratification lines represent the approximate boundary lines between soi types: in situ, the transition may be gradual. LSTS JOB NO. 30852 SHEET NO. 1 OF 3



OWNER LOG OF BORING NUMBER B-9
5 a Interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consultarts Ltd, | L-aSalle/Hubbard Development
SITE LOCATION () UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONFT, s s
£ w PLASTIC WATER LQuD
53 g LIMIT % CONTENT % LIMIT %
E el el DESCRIPTION OF MATERIAL g Xx— — @& — — A
E 21z l8lx z. 0 20 30 40 50
TR e I B I e -
o S8 E (53 St STANDARD
& | & |3{#| SURFACE ELEVATION +15.6 CCD (Continued) | 5 & % P s i
Silty clay, trace gravel, sand and shale - gray - stiff to soft (CL) u
11}8T R ‘
|
RB \
450 z
12| ST _L *QJ* ‘!
\
RB |
500 |
13{ST e »
RB /
55.0
M- Sample 14 - disturbed sample. . .
14 1 ST
\
RB \
500 \
L
Silty clay, trace gravel, sand and shale - hard to stiff (CL)
151sT N
Y
RB [~
§5.0 T ’ ™~
17 18T ,
/ /
RB l! /
70.0
17 ST _J__ ° e
/
i \
Re [ \
750 7+
T . B
8 18|sT \ P %
& /
& \
2 RB 7
4
o A I S L]
<} . . . continued * Calprated enetrometer
o
2
8
[&]
gi
g
g The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. [ $TS JOB NO. 30852 ] SHEET NO. 2 OF 3
@
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OWNER LOG OF BORING NUMBER B-10
| a Interparking
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | L-@Salle/Hubbard Development
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL T, 3 4 s
£ w PLASTIC WATER - LQUID
L g LIMIT % CONTENT % LIMIT %
E & [#|5 DESCRIPTION OF MATERIAL £ X — — @ — — A
£ 3 21z |3k z W 20 3 40 50
i B el B § g 3 £
——5|315]3 Ee @  PENETAATION BLOWSFT
& | & |&|¥| SURFACE ELEVATION +16.3 CCD ER] 0 200 T e e
— 1PA Asphalt (2°) =]
Urban fill: Cinders, bnck, crushed concrete, sand and gravel 17
ss{||1] o 3
11
2 {SS ;" *
PA 1\
2 ,
(1] 12 ?Q
3 {SS
oo\
PX ‘
0 @®
4 1SS -—L ? |
100 1 |
PA ] |
T B b
5 1SS Driller's observation: Strong petroleum odor noted in Sample 5. R \
150 P2 12/67 ﬁ
B IS5" Silty sand - brown - medium dense - saturated (SP to SM) -
6A |SS Silty clay, trace gravel, sand and shale - brownish gray - very stiff Joe g
(CL) \
RB |
200 |
Silty clay, trace shale - gray - medium (CL)
7 |sT *qD* ¢
/
/
22,0 !
RB /
l
/
300 I
8 |sT KO |
] |
§
350 i
RB |
!
1
0 S A O S B N N 6 [ AN DR A
* Calprated Penetrpmeter

BORING_LOG 30852.GPJ STS.GOT 1/31/00

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

STS JOB NO.
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OWNER LOG OF BORING NUMBER  B.10
N a Interparking
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | L@Salle/Hubbard Development
SITE LOCATION {O- UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TONSFTL, 2 4 s
E w PLASTIC WATER LIQUID
1 MIT % CONTENT % LIMIT %
Z z u
E 8| |¢l5 DESCRIPTION OF MATERIAL £ - — @ — —a
£-3 g1z l5(z ;. 10 20 30 40 50
w % W w fuly g E
21338 Ea @  PEMEIAATION BLOWSHT
S | & |5|¥| SURFACE ELEVATION +16.3 CCD (Continued) [ £ 3 10 20 30 40 80
Silty clay, trace shale - gray - medium (CL) ‘
9 ST * 3 *
I
[
|
RB {
l
1
500
Silty clay, trace gravel, sand and shale - gray - stiff (CL) |
10|sT o® ?
*
J
I
550 |
RB
I
|
[
PO.U |
11{sT 17 RS *T
RB
m‘n
12|sT J_ L
|
RB ‘
70.0 :
Silty clay, trace gravel, sand and shale - gray - very stiff to hard d>
13)sT (cL) Y«
l
RB t
750
§ 14 | ST —L ‘ ] *
o
-
[=]
b RB \
&
83020”' _________________ L — — a4 — ] B S P
2 . . . continued * Calfbrated Penetrometer
o
<]
-Ji
g
§ The stratification iines represent the approximate boundary fines between soil types: in situ. the transition may be gradua!. } $7S JOB NO- 30852 1 SHEET NO. 2 OF 4




2.GPJ STS.GDT 1/31/00

BORING_LOG 3085

OWNER LOG OF BORING NUMBER B-10
| a Interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | L-@Salle/Hubbard Development
SITE LOCATION _OgoNSgN;tyzo COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL 1 2 3 4 s
£ w PLASTIC WATER LIQUID
ing Q LIMIT % CONTENT % LM %
E 8| [¢ls DESCRIPTION OF MATERIAL ¢ - — — @& — — &
£- <182 : |2 E > 10 20 30 4 50
E Wl wlow jwjn [
s @lz|zla § o E STANDARD
% | % |3|¥[ surFAcE ELEVATION +163 CcCD (Continued) | 3 2 ®  FeneTRATION BLowsTT.
Silty clay, trace gravel, sand and shale - gray - very stiff to hard ‘ b
15 (ST (CL) .
BE N
16 |sT LO8. »l
:!5-“ 1212 . \&
17187 l Very silty clay to clayey silt, trace gravel, sand and shale - gray - \(?O
hard (CL to CL-ML) * *
RB
T Saturated silt seams noted in Sample 18. ‘ K
18 | ST \ *
Pressuremeter Test at 85-87.5 ft.
900 RB riller's observation: Sand and gravel (likely saturated).
19 18T l 11| Drilling fluid loss=60% from 90-93". § .
Note: Borehole was caving in when trying to run pressurerneter
RB test. No PMT could be performed at 90-92.5 . /
o
20 |ss Silty clay to clayey silt, trace gravel, sand and shale - gray - hard ¢ ®
9.0 (CL to CL-ML) 360
RB Pressuremeter Test at 93.5-96 ft. \
ZilSTIIT %5
RB ;+ 6
22 ST l 1 Pressuremeter Test at 97.5-100 ft. i ,G?B/
RB
JUU.U ‘ rZs
23 [sT|[H4 .
\
. Boulder obstruction encountered from 102-102.75'. |
|
1050 7 -
23 ST ‘ wSIG
/ *
Clayey silt 1o silt, trace gravel, sand and shale - gray - hard - wet ,
RB {CL-ML to ML)
Drilling fluid loss=20% from 107.5 o EOB.
1100 . Boulder obstruction encountered from 107-107.5', 111-111.5’, “ 7&1 16"
25 1SS 114-115', 116.5-117 and 122-1225.. { .
RB ‘
\
150 7
LRl ¢ Ha25/e
*
RB
2007 ¢ L e e e L ]~ e
.. . continued * Calfbrated Penetrometer
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. ] STS JOB NO. 30852 SHEET NO. OF 4




BORING LOG 30852.GPJ SYS.GDT 1/31/00

OWNER LOG OF BORING NUMBER B-10
N a Interparking
: PROJECT NAME ARCHITECT-ENGINEER
STS Consultants L1d. | L@Salle/Hubbard Development
SITE LOCATION UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TN, s . s
E w PLASTIC WATER LIQUID
C % LIMIT % CONTENT % LIMIT %
E & slEl5 DESCRIPTION OF MATERIAL € X — — @& — — A
E .21z % &l > . 10 20 30 40 50
w wlylyiy g no: E
o @ § g |glg £ & ® STANDARD
& | & |5|#] SURFACE ELEVATION +16.3 CCD (Continued) | 3 © o 2o
22435 L1LIT Clayey silt to silt, trace gravel, sand and shale - gray - hard - wet [
(CL-ML to ML)
AB Driling fluid loss=20% from 107.5 to EOB.
Boulder obstruction encountered from 107-107.5", 111-111.5",
114-115°, 116.5-117' and 122-122.5",
1250
S0 80
RE Driller's observation: Probable weathered limestone bedrock.
1290 i
End of Boring * Calfbrated Penetrbmeter
Borehole grouted upon completion.
Casing used: 20 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
S$8* = SPT value based on first 6 in. or less.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
145 f WS BORING STARTED 11400 STS OFFICE Chicago Area - 01
BORING COMPLETED ENTERED BY SHEET NO. OF
22.0 ft. BCR; 22.0 f1. ACR 117100 KKB 4 4
wL RIG/FOREMAN APP'D BY STS JOB NO.
Mobite B-61/Baker AJP 30852

7

>

+._140/6"
®

100/4"



BORING_LOG 30852.GPJ STS.GDT 2/1/00

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition Mmay be gradual.

OWNER LOG OF BORING NUMBER B-11
N a Interparking
A PROJECT NAME ARCHITECT-ENGINEER
STS Consuttarts Ltd, | L-@Salle/Hubbard Development
SITE LOCATION _O_UNGONFI:&D COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL TNFT, s 4 s
E w PLASTIC WATER LIQUID
£ Q ) LIMIT % CONTENT % LIMIT %
E gl .leis DESCRIPTION OF MATERIAL 3 - — @& — — A
E 3 2lela)z :. 16 20 30 40 50
B owWiwiw iy ‘;‘ & fZ
6 wlglg|gig 2k STANDARD
s
£ | £ |2|2 SURFACE ELEVATION +15.8 CCD Z3 ©  JENETRATION BLOWSET.
Asphalt (2-3") and base course (10%)
FA Urban fill: Cinders, brick, sand, gravel, crushed concrete, clay and
slag 10
1 |ss ind
57 PA 1 aé
2 {88
PA 14
3 |88 1] ﬂ
RLYAY) Driller's observation: Concrete slab encountered at 10-10.5'. . \
n Fill: Silty clay, little brick - brownish gray - very stiff (CL) T
12 |
4 |SS ___L ® «’()t
157 RB Silty clay, trace gravel and sand - brownish gray - stiff (CL) \
5 |ST *
* *
|
e / \
200 < ; 5
ity clay - gray - soft to medium (CL
s |ss 0. ¢
L4
/
250 /
7 |sT J_ JOTO, 4
I
RB I
00 |
8 |sT Joo, *
/
RB /
9 |sT l . *
|
R8 Silty fine to coarse sand, trace clay and gravel - gray - medium |
dense - saturated (SM)
3007 | e ) JE AN T S IS A S
. . . continued * Callbrated Penetrbmeter
STS JOB NO. SHEET NO. oF

30852 1 3




OWNER LOG OF BORING NUMBER  B_11
N a Interparking
A PROJECT NAME ARCHITECT-ENGINEER
§TS Consultants 114, | LaSalle/Hubbard Development
SITE LOCATION {O- UNCONFINED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, L TONSFT, 2« s
£ w PLASTIC WATER LIQUID
L % LIMIT % CONTENT % LIMIT %
E 8| |uft DESCRIPTION OF MATERIAL g X — — @& — — A
£ 3 AR z. 10 20 2 4 50
o 41y1yiug z E
15151058 £ s @  Sioao
% | & |&]|#| SURFACE ELEVATION +15.8 CCD {Continued) | 5 TS
10155 Silty fine to coarse sand, trace ciay and gravel - gray - medium X
10A{ SS dense - saturated (SM) 5/6
0% drilling fluid loss at 38-48', M 16
ilty clay, trace gravel, sand and shale - gray - stiff (CL) /T
RB N
L i - R
350 Sandy clay to clayey sand, littie gravel - gray (CL to SC) 1o
1 |ss|]L @
\
RB \
_L Silty clay, trace gravel, sand and shaie - gray - stiff to very stiff
12 ]8T be
RB
55.0
13 8T J.
RB
-14RY
14 [sT _L o
RB
650
15 18T .-L Dt
RB
700
Silty clay, trace gravel, sand and shale - gray - very stiff to stiff (CL)
16 | ST « *
RB
[ L2.0
17|87 ,[_ ® *(b*
\
RB \
\
g0 Ly ] L - ] — - - ] ]
... continued * Calibrated Penetrometer

BORING_LOG 30852.GPJ STS.GDT 2/1/00

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

S§TS JOB NO. SHEET NO.
30852

OF
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OWNER LOG OF BORING NUMBER B-11
N | a interparking
PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta. | LaSalle/Hubbard Development
SITE LOCATION _O_?NOONF!:JED COMPRESSIVE STRENGTH
SWC LaSalle & Hubbard Streets; Chicago, IL P, 3 4 s
£ w PLASTIC WATER LIQUID
L g } LIMIT % CONTENT % LIMIT %
E 2lslels DESCRIPTION OF MATERIAL £ X ——0& ——aA
E L2 E|8|% > . 10 20 30 4 50
G Wlwlyug Er
5 @lElg § & ; 2 E ® STANDARD
% | & |&|%| SURFACE ELEVATION +15.8 CCD (Continued) | £ B ®  PENETRATION BLOWSFT.
22(ss l Silty clay, trace gravel, sand and shale - gray - very stiff to stiff (CL) /H ?s
15
BB ® | 0O
11 Clayey silt, trace gravel, sand and shale - gray - stiff to very stiff 3 ! -
19 |sT (CL-ML) 09 RS,
[5o.0 21 Wet silt seams noted. 1
Clayey silt, trace gravel, sand and shale - gray - hard - wet (CL- \O-
20 ST * *
to ML) {
HE | 6.75
21}8T ’ »&)*
0 - Silt, little clay, trace sand and shale - gray - dense - saturated (ML) | 6.25
RB I
| 39
23|ss _L L o
—g50]  |RB 4 / ~ 74
24 | ss _L Very silty clay, trace gravel, sand and shale - gray - hard (CL) o g
| 63
RB ‘
1000 ‘ 7+
ST [ ]
100.5 End of Boring * Callprated Penetrpmeter *
Borehole grouted upon completion.
Casing used: 20 ft. of 4 in.
Automatic-Mobile Hammer used for Standard Penetration Tests.
SS* = SPT value based on first 6 in.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED STS OFFICE .
13.5 1. WS 1/25/00 Chicago Area - 01
, BORING COMPLETED ENTERED BY SHEET NO. OF
21.0 #t. BCR; 21.0 ft. ACR 1/25/00 KKB 3 3
WL RIG/FOREMAN APPD BY STS JOB NO.
Mobile B-61/Baker AJP




PROJECT: 400 N. LaSalle *VANE SIZE

STS JOB NUMBER: 30852-A 2.0=SMALL (11CM X 5CM) VANE
OPERATOR: Knight 1.0 = MEDIUM (13CM X 6.5 CM) VANE
DATE OF TEST: 01/04/01 0.5 = LARGE (17.2CM X 8CM) VANE
SURFACE ELEVATION: 15  Feet CCD +/- VANE CONSTANT, K=1.0071
DATA REDUCTION: Knight

VANE SHEAR RESULTS

Vs-1 24.0 1.0 3z 0.84 1675 - - - - -9.0
29.0 1.0 1.59 0.42 825 0.86 0.2 450 1.8 -14.0
39.0 1.0 243 0.63 1275 146 0.33 750 1.7 -24.0
49.0 1.0 2.00 0.52 1050  1.27 0.33 675 1.6 -34.0
VS-2 25.0 1.0 0.94 0.25 500 0.50 0.13 250 2.0 -10.0
36.0 1.0 2.03 0.53 1050 1.05 0.27 550 1.9 -21.0
45.0 1.0 1.60 042 825 0.80 0.21 425 1.9 -30.0
49.0 1.0 177 0.46 925 0.93 0.24 475 1.9 -34.0
vs-3 25.0 1.0 128 0.33 675 0.52 0.14 275 2.5 -10.0
350 1.0 291 0.76 1525 125 033 650 23 -20.0
45.0 1.0 1.74 0.45 900 091 0.24 475 1.9 -30.0

Comments: VS-1 (24') test maxed out vane testing limits

Peak Undrained Shear Strength (psf)
0 500 1000 1500 2000 2500 3000
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STS Consuttants, Ltd.
Y:projl23180/YNane Shear



PRESSUREMETER TEST RESULTS

PROJECT NAME: Walker Parking

STS JOB NUMBER: 30852
OPERATOR: Seiler

DATE:

1/15/00

BORING DEPTH P, Py P E; E*
NUMBER (ft) (tsf) (tsf) (tsf) (tsf) (tsf) E,/E" E,/P, P,/P;
1 82.5-85.0 6.0 14.0 30.7 194 544 0.36 6.3 2.2
87.5-90.0 7.0 34.0 - 697 1597 0.44
92.5-95.0 7.0 29.0 - 662 1441 0.46 - -
5 82.5-85.0 6.0 18.0 35.9 313 481 0.65 8.7 2.0
87.5-90.0 7.0 37.0 - 1161 3431 0.34 - -
92.5-95.0 7.0 26.0 - 677 1134 0.60 - -
100.0-102.5 7.0 18.0 34.7 478 798 0.60 13.8 1.9
10 85.0-87.5 6.0 15.0 27.5 240 742 0.32 8.7 1.8
93.5-96.0 6.0 15.0 30.6 201 434 0.46 6.6 20
97.5-100.0 7.0 18.0 40.3 310 349 0.89 7.7 2.2
AVERAGE 0.51 8.6 20



STS Consultants, Lid. St

Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-13-00
Boring No. 1
Test Depth: 82.5-85.0 Feet

Pressure in TSF

0.0 100 20.0 30.0 40.0
900 : ; ; 90
700 R . . e . . o N 70
600 + 60
o
£ 500 | F1=307 st L 50
o o
£ )
= 400 0 =
2 1 1
> &
&
= P
o 1)
< 300 + 30
2
RS : E4 = 194 tsf
200 1 T - E'=544tsf N T
100 4 e Pg=14.0tsf . g 10
o= 6.0 tsf
ot 4o
-100 f . ‘ -10
0.0 10.0 20.0 30.0 400
Pressure in TSF
-0 Volume

—¥—~Creep



STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 1
Test Depth: 82.5-85.0 Feet

"Water Correction: 2.74

Corrected Corrected
No. Pressure Inertia Corrected 30Sec. 60Sec. Creep 30 Sec. 60 Sec. Incremental

Readings Correction Pressure Volume Volume Volume  Volume Modulus

(bars) (bars) (tsf) (cc) (cc) (cc) (cc) (cc) (tsf)
1 0.50 0.02 3.4 3 5 2 1.0 3.0
2 1.00 0.13 3.8 30 32 2 27.8 29.8 22
3 1.50 0.32 4.1 85 87 2 82.7 84.7 9
4 3.00 0.37 5.6 103 103 0 100.1 100.1 164
5 5.00 043 7.6 125 125 0 1215 121.5 162
6 8.00 0.49 10.7 147 147 0 142.8 142.8 257
7 1100 0.57 13.8 177 177 0 1721 1721 191
8 5.00 0.54 7.5 167 167 0 163.5 163.5 1358
9 8.00 0.57 10.6 178 178 0 173.8 173.8 568
10 11.00 0.60 13.7 190 190 0 185.1 185.1 519
11 14.00 0.69 16.8 225 230 5 219.6 224.6 152
12 17.00 0.80 19.8 280 285 5 274.0 279.0 116
13 20.00 0.98 227 380 390 10 3735 383.5 65
14 22.00 1.08 24.7 437 452 15 430.1 445.1 81

E4= 194  TSF E'= 544 TSF P= 307 TSF



STS Consultants, Ltd. St

Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-13-00
Boring No. 1
Test Depth: 87.5-90.0 Feet

Pressure in TSF

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
900 - : : ; + + 90

6004+ S 60
500 + : ‘ 150

Creep in CC

w
j=)

Injected Volume in CC

200 4 : ol - - Eg=6971st 120

E' = 1597 tsf
100 4

P=7.0 tsf ﬁ / '5

-100 + ; ‘ ; ‘ + -10
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Pressure in TSF

—6—Volume

—¥—Creep



STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 1
Test Depth: 87.5-90.0 Feet

" Water Correction: 2.90

Corrected ~ Corrected
No. Pressure Inertia ~ Corrected 30Sec. 60Sec. Creep 30 Sec. 60Sec.  Incremental

Readings Correction Pressure Volume Volume Volume Volume Modulus

(bars) (bars) (tsf) (co) {(cc) (cc) (cc) (cc) (tsf)
1 0.50 0.02 3.5 3 5 2 0.9 29
2 1.00 0.10 4.0 20 25 5 17.7 227 32
3 1.50 0.19 4.4 47 50 3 44.6 47.6 26
4 3.00 0.23 5.9 60 60 0 57.0 57.0 252
5 6.00 0.26 9.0 70 70 0 66.2 66.2 539
6 10.00 0.30 13.2 82 82 0 77.3 77.3 601
7 15.00 0.34 18.3 94 94 0 88.3 88.3 771
8 20.00 0.38 23.5 107 107 0 100.4 100.4 719
9 10.00 0.36 13.1 100 100 0 95.3 95.3 3440
10 15.00 0.38 18.3 106 106 0 100.3 100.3 1736
11 20.00 0.40 23.5 113 113 0 106.4 106.4 1458
12 25.00 0.44 28.7 127 127 0 119.4 1194 687
13 30.00 0.47 339 140 140 0 131.3 131.3 764
14  35.00 0.53 39.0 160 163 3 150.2 153.2 425
15  40.00 0.60 44.2 185 190 5 174.1 179.1 371

1l

Eg= 697  TSF E' 1597 TSF



STS Consultants, Ltd. EX

Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-13-00
Boring No. 1
Test Depth: 92.5-95.0 Feet

Pressure in TSF

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
900 f : : : + g 90

700 + - . . . O 4 70

13

60
500 + ; 4 50

Creep in CC

Injected Volume in CC

il Yy
100 +

éo=7.0 tsf :

-100 ) : : z ; -10
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Pressure in TSF

10

—&— Volume

—¥— Creep



STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 1
Test Depth: 92.5-95.0 Feet

- Water Correction: 3.05
Corrected Corrected
No. Pressure Inertia Corrected 305ec. 60Sec. Creep 30 Sec. 60Sec.  Incremental
Readings Correction Pressure Volume Volume Volume Volume Modulus

(bars) (bars) (tsf) (cc) (co) (cc) (cc) (cc) (tsf)
1 1.00 0.02 4.2 3 5 2 0.6 2.6
2 1.50 0.11 4.6 25 27 2 225 24.5 29
3 2.00 0.19 5.1 50 50 0 47.3 47.3 29
4 3.00 0.30 6.0 80 80 0 77.0 77.0 50
5 6.00 0.32 9.1 87 87 0 83.1 83.1 830
6 10.00 0.35 13.3 98 98 0 93.2 93.2 680
7 15.00 0.40 18.4 112 112 0 106.3 106.3 670
8 20.00 0.44 23.6 128 128 0 121.3 121.3 593
9 25.00 0.49 28.8 146 146 0 138.3 138.3 538
10 15.00 0.47 18.4 140 140 0 134.3 134.3 4615
11 20.00 0.49 23.6 147 147 0 140.4 140.4 1536
12 25.00 0.51 28.8 155 155 0 147.3 147.3 1345
13 30.00 0.58 33.9 177 180 3 168.3 171.3 398
14  35.00 0.65 39.1 207 210 3 197.2 200.2 342
15 40.00 0.73 44.2 245 250 5 234.1 239.1 265

E4= 662  TSF E'= 1441 TSF



STS Consultants, Ltd. g?_

Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-7-00
Boring No. 5
Test Depth: 82.5-85.0 Feet

Pressure in TSF

0.0 10.0 20.0 30.0 40.0
900 ; ; 4 90
600 PSS : S— 60
o
v P, = 35.9 tsf
£ 500 + ‘ 150
o o
£ O
E" 400 40 g
© 1 T
> vy
3 5
S 300 + 30
&
=
o
200 T 4 20
100 + 10
0+ {0
-100 : + ¢ -10
0.0 10.0 20.0 30.0 40.0
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STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 5
Test Depth: 82.5-85.0 Feet

- Water Correction: 2.74
Corrected Corrected
No. Pressure Inertia ~ Corrected 30Sec. 60Sec. Creep 30 Sec. 60Sec.  Incremental
Readings Correction Pressure Volume Volume Volume Volume Modulus
(bars) (bars) (tsf) (cc) (cc) (cc) (cc) (cc) (tsf)
1 0.50 0.07 3.3 15 18 3 13.0 16.0
2 1.00 0.15 3.8 35 37 2 32.8 34.8 35
3 1.50 0.19 4.2 47 49 2 44.6 46.6 62
4 3.00 0.23 5.8 60 60 0 57.1 57.1 228
5 6.00 0.27 8.8 73 73 0 69.2 69.2 405
6 10.00 0.34 13.0 93 93 0 88.3 88.3 351
7 13.00 0.40 16.0 113 113 0 107.7 107.7 266
8 6.00 0.34 8.8 93 93 0 89.2 89.2 660
9 9.50 0.38 124 106 106 0 101.4 1014 497
10 13.00 0.42 16.0 120 120 0 114.7 114.7 464
11 16.00 0.49 19.1 145 145 0 139.2 139.2 220
12 19.00 0.56 22.1 170 175 5 163.6 168.6 190
13 22.00 0.67 25.1 215 220 5 208.1 213.1 131
14  25.00 0.81 28.1 280 290 10 2725 282.5 90
15  28.00 1.01 31.1 390 405 15 381.9 396.9 60

Ey= 313 TSF E'= 481 TSE P= 359 TSF



STS Consultants, Ltd. ' J____EG

Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-7-00
Boring No. 5
Test Depth: 87.5-90.0 Feet

Pressure in TSF

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
900 ; ; : ; : ; 90
800 + - . e 4 80
600 4 ; . 60
&) | | |
Q : !
£ 500 4 f : : 1 50
) ! i o
E ; ‘ O
= 1 , , s 1 :.
> . : e
-5
; 5
g 300 30
2
R __— Eq=1161tsf
200 1 _e—— 420
: E" = 3431 tsf
Py=37.0 tsf
100 T f'P =7.0 tsf 10
0+ W e 3 0
-100 ; : ‘ -10
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Pressure in TSF
—e—Volume
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STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 5
Test Depth: 87.5-90.0 Feet

- Water Correction: 2.90

Corrected Corrected
No. Pressure Inertia Corrected 30Sec. 60Sec. Creep 30 Sec. 60Sec.  Incremental

Readings Correction Pressure Volume Volume Volume  Volume Modulus

(bars) (bars) (tsf) (cc) (cc) (cc) (cc) (cc) (tsf)
1 0.50 0.03 3.5 5 7 2 29 49
2 1.00 0.16 3.9 28 40 12 257 37.7 17
3 1.50 0.34 4.2 83 93 10 80.6 90.6 10
4 2.00 0.39 4.7 110 110 0 107 .4 107.4 47
5 5.00 0.46 7.8 135 135 0 131.5 131.5 222
6 9.00 0.49 119 146 146 0 141.5 141.5 739
7 13.00 0.51 16.1 152 152 0 146.7 146.7 1444
8 18.00 0.53 21.3 162 162 0 155.8 155.8 1046
9 23.00 0.56 26.5 172 172 0 164.8 164.8 1065
10 28.00 0.58 31.7 182 182 0 173.7 173.7 1089
11 18.00 0.57 21.2 178 178 0 171.8 171.8 10053
12 23.00 0.58 264 181 181 0 173.8 173.8 4867
13 28.00 0.59 317 187 187 0 178.7 178.7 1995
14  33.00 0.62 36.9 198 198 0 188.6 188.6 1004
15 38.00 0.65 42.0 212 214 2 201.5 203.5 677
16  43.00 0.70 47.2 233 236 3 221.4 2244 492

E4= 1161  TSF E’ 3431 TSF
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Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-7-00
Boring No. 5
Test Depth: 92.5-95.0 Feet

Pressure in TSF
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STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 5
Test Depth: 92.5-95.0 Feet

- Water Correction: 3.05
Corrected Corrected
No. Pressure Inertia Corrected 30Sec. 60Sec. Creep 30 Sec. 60 Sec. Incremental
Readings Correction Pressure Volume Volume Volume Volume Modulus

(bars) (bars) (tsf) (cc) (cc) (cc) {cc) (cc) (tsf)
1 0.50 0.03 3.7 5 8 3 2.8 5.8
2 1.00 0.08 4.1 18 20 2 15.7 17.7 58
3 1.50 0.14 4.6 32 35 3 29.5 32.5 46
4 3.00 0.40 59 112 112 0 109.0 109.0 27
5 6.00 0.43 9.0 124 124 0 120.2 120.2 481
6 9.00 0.45 121 132 132 0 127.5 127.5 746
7 13.00 0.48 16.3 142 142 0 136.7 136.7 799
8 17.00 0.51 204 154 154 0 147.9 147.9 663
9 21.00 0.55 24.5 170 170 0 163.2 163.2 499
10 11.00 0.53 14.1 161 161 0 156.1 156.1 2711
11 16.00 0.55 19.3 170 170 0 164.1 164.1 1192
12 21.00 0.58 245 180 180 0 173.2 173.2 1075
13 26.00 0.64 29.7 205 207 2 197.2 199.2 381
14 31.00 0.71 34.8 235 238 3 226.1 229.1 343
15 35.00 0.76 38.9 260 265 5 250.2 255.2 326
16  40.00 0.86 4.1 310 320 10 299.1 309.1 206

E4= 677  TSF E'= 1134 TSF
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Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-7-00
Boring No. 5
Test Depth: 100.0-102.5 Feet

Pressure in TSF
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STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 5
Test Depth: 100.0-102.5 Feet

"Water Correction: 3.28

Corrected Corrected
No. Pressure Inertia Corrected 30Sec. 60Sec. Creep 30 Sec. 60Sec.  Incremental

Readings Correction Pressure Volume Volume Volume Volume Modulus

(bars) (bars) (tsf) (cc) (cc) (cc) (co) (cc) (tsf)
1 0.50 0.02 3.9 3 5 2 0.7 27
2 1.00 0.10 44 22 25 3 19.6 22.6 32
3 1.50 0.23 4.8 40 60 20 374 57.4 17
4 2.00 0.37 5.1 103 103 0 100.3 100.3 14
5 4.00 0.45 7.1 133 133 0 129.7 129.7 118
6 7.00 0.48 10.2 144 144 0 139.9 139.9 541
7 11.00 0.53 144 160 160 0 155.0 155.0 495
8 15.00 0.58 18.5 180 180 0 174.3 174.3 399
9 7.00 0.55 10.2 168 168 0 163.9 163.9 1500
10 11.00 0.57 14.3 177 177 0 172.0 172.0 953
11 15.00 0.60 18.5 190 190 0 184.3 184.3 642
12 19.00 0.70 22.5 230 235 5 223.5 228.5 181
13 23.00 0.86 26.6 305 317 12 297.8 309.8 106
14  25.00 0.95 28.5 360 370 10 3524 362.4 88
15 26.00 1.02 29.5 400 410 10 392.2 402.2 60

Ey4= 478  TSF E'= 798 TSF P= 347 TSF
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Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-17-00
Boring No. 10
Test Depth: 85.0-87.5 Feet

Pressure in TSF
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STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 10
Test Depth: 85.0-87.5 Feet

- Water Correction: 2.82

Corrected Corrected
No. Pressure Inertia Corrected 30Sec. 60Sec. Creep 30 Sec. 60 Sec.  Incremental

Readings Correction Pressure Volume Volume Volume  Volume Modulus

(bars) (bars) (tsf) (cc) (cc) (ca) (cc) (c) (tsh)
1 0.50 0.05 3.4 10 12 2 79 9.9
2 1.00 0.26 37 60 70 10 57.8 67.8 8
3 1.50 0.40 41 107 115 8 104.7 112.7 14
4 3.00 0.49 5.6 145 145 0 1421 1421 88
5 6.00 0.55 8.6 170 170 0 166.2 166.2 233
6 9.00 0.61 11.7 195 195 0 190.5 190.5 240
7 12.00 0.67 14.8 220 220 0 214.9 214.9 247
8 6.00 0.65 8.5 210 210 0 206.3 206.3 1428
9 9.00 0.66 11.7 217 217 0 212.6 212.6 983
10 12.00 0.69 14.8 230 230 0 2249 2249 502
11 15.00 0.76 17.8 260 265 5 254.4 259.4 184
12 18.00 0.92 20.8 340 350 10 333.9 3439 78
13 20.00 1.05 22.7 420 430 10 413.5 423.5 60

Eg= 240  TSF E'= 742 TSF P= 275 TSF
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Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-17-00
Boring No. 10
Test Depth: 93.5-96.0 Feet

Pressure in TSF
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STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 10
Test Depth: 93.5-96.0 Feet

“Water Correction: 3.08
Corrected Corrected
No. Pressure Inertia Corrected 30S5ec. 60Sec. Creep 30 Sec. 60 Sec. Incremental
Readings Correction Pressure Volume Volume Volume Volume Modulus
(bars) (bars) (tsf) (cc) (cc) (cc) (cc) (cc) (tsf)
1 0.50 0.06 3.7 10 14 4 7.8 11.8
2 1.00 0.27 4.0 47 73 26 447 70.7 8
3 1.50 0.38 44 105 107 2 102.6 104.6 20
4 3.00 0.53 5.8 160 160 0 157.1 157.1 48
5 6.00 0.60 8.9 190 190 0 186.2 186.2 197
6 9.00 0.67 11.9 220 220 0 2155 215.5 205
7 5.00 0.65 7.8 210 210 0 206.5 206.5 914
8 7.00 0.67 9.8 220 220 0 216.0 216.0 433
9 9.00 0.69 11.9 230 230 0 225.5 225.5 435
10 12.00 0.73 15.0 250 250 0 244.9 2449 326
11 15.00 0.82 18.0 290 295 5 284.4 289.4 146
12 18.00 0.93 21.0 350 360 10 343.8 353.8 106
13 21.00 1.07 24.0 430 445 15 423.3 438.3 88

E4= 201  TSF E'= 434 TSF P= 306 TSF
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Pressuremeter Data Reduction (BX)

STS Job Number: 30852 Date: 1-17-00
Boring No. 10
Test Depth: 97.5-100.0 Feet

Pressure in TSF
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STS Consultants, Ltd. Pressuremeter Data Reduction (BX)

STS Job Number: 30852
Boring No.: 10
Test Depth: 97.5-100.0 Feet

“Water Correction: 3.20
Corrected Corrected
No. Pressure Inertia Corrected 30Sec. 60Sec. Creep 30 Sec. 60Sec.  Incremental
Readings Correction Pressure Volume Volume Volume Volume Modulus
(bars) (bars) (tsf) ()  (co) (co) (c) (cc) (tsf)
1 0.50 0.10 3.8 20 25 5 17.8 228
2 1.00 0.21 4.2 50 55 5 47.6 52.6 21
3 1.50 0.27 4.6 70 72 2 67.5 69.5 43
4 3.00 0.37 6.1 105 105 0 102.0 102.0 74
5 6.00 0.43 9.2 125 125 0 121.1 121.1 276
6 9.00 0.47 12.2 140 140 0 135.4 135.4 381
7 12.00 0.53 15.3 160 160 0 154.8 154.8 287
8 15.00 0.58 18.4 180 180 0 174.3 174.3 295
9 7.00 0.50 10.1 150 150 0 1459 145.9 539
10 11.00 0.57 14.2 177 177 0 172.0 172.0 290
11 15.00 0.62 18.4 197 197 0 191.3 191.3 409
12 19.00 0.72 22.4 240 243 3 233.6 236.6 179
13 23.00 0.85 26.5 300 310 10 292.8 302.8 131
14 27.00 1.00 30.5 390 400 10 382.0 392.0 106
15 29.00 1.08 325 440 450 10 431.6 441.6 103

Ey= 310 TSF E'= 349 TSF P= 403 TSF
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DRILLING & SAMPLING SYMBOLS:

88 : 8plit 8poon-13/8" 1.D., 2" O.D. 08 : Osterberg S8ampler-3'' 8helby Tube
Unleas otherwise noted HE : Hollow 8tem Auger
8T : 8helby Tubse-2'" 0.D., - W8 : Waah S8ample
Unleas otherwise noted FT : Fish Tatl
PA : Power Auger RE : Rock Bit
DB : Diamond Bit-NX, BX, AX BS : Bulk Sample
AS : Auger S8ample PM : Pressuremeter Test, In-Situ
J8 : Jar S8ample ) G8 : Giddings 8ampler
V8 : Vane 8hear
Standard “N'' Penetration: Blows per foot of a 140 pound hammer falling 30 inches on & 2 inch O.D. split spoon

sampler, except where otherwise noted.

WATER LEVEL MEASUREMENT SYMBOLS:

WL : Water Level WCI : Wet CaveIn
W8 : While 8ampling DCI : DryCaveIn
"WD : While Drilling BCR : Before Casing Removal
AB : After Boring ACR : After Casing Removal

‘Watar lsvels indicated on the boring logs are the levals measured in the baring at the timas indiocsted. In pervious satls, the indicsted
elevations are considered reliabls groundwatar levels. In impervious sofls, ths aocursts dstermination of groundwatar slevations
may not be possible, even after several days of observations; additional evidenos of groundwater elevations must be sought.

GRADATION DESCRIPTION & TERMINOLOGY:

Coarse Grained or Granular Sofls have more than B0% of their dry weight retained on & #200 sisve; they are described aa: boulders,
oobbles, gravel ar sand. Fins Grained sofls have Jess than 509 of their dry weight retained on a #200 sieve; they are deecribed as: clays
ar clayey silts if they are cohesive and ailts if they are non-cohesive. In addition to gradation, granular sofls are defined on the basis of
their relative in-place density and fine grained sofls on the basais of their strength or consistancy and their plasticity.

Major Description
Component Of Componants Also Pearcent Of
Of Sample Sise Range Present in Sample Dry Waignht
Boulders Over 8 in. (200 mm) Trace 1-9
Cobbles 8 inches to 3 inches Little 10-19
(200 mm to 76 mm)
QGravel 3 inches to #4 sieve 8ome 20-34
(76 mm to 4.76 mm)
8and - #4 to #200 steve And 356-60
(4.76 mm to 0.074 mm)
Bt Passing #200 sieve
{0.074 mm to 0.006 mm)
Clay Bmaller than 0.006 mm
CONSISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OF GRANULAR SOILS:
Unconfined Compressive :
Strength, Qu, tsf Consistency H-Blows per ft. Ralative Density
0.28 Very 8oft 0-3 Very Loose
0.26-0.48 Boft 4-9 Loose
0.60-0.99 Medium (Firm) 10-20 - Medfum Dense
1.00-1.99 1114144 30-49 Densge
2.00-3.99 Very Stiff 60-80 Very Dense
4.00-8.00 Hard >80 Extremely Dense

>8.00 Very Hard
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UNIFIED SOIL CLASSIFICATION

Major Divisions ;::;‘:J Typical names Laboratory classification criteria
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SUBSURFACE EXPLORATION PROCEDURES

Hand-Auger Drilling (HA)

In this procedure, a sampling device is driven into the soil by repeated blows of a sledge hammer.
When the sampler is driven to the desired sample depth, the soil sample is retrieved. The hole
is then advanced by manually turning 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 bore hole in preparation for obtaining the next sample.

Power Auger Drilling (PA)

In this type of drilling procedure, continuous flight augers are used to advance the bore holes. They
are turned and hydraulically advanced by a truck or track-mounted unit as site accessibility
dictates. In auger drilling, casing and drilling mud are not required to maintain open bore holes.

Hollow Stem Auger Drilling (HS)

In this drilling procedure, continuous flight augers having open stems are used to advance the bore
holes. The open stem allows the sampling tool to be used without removing the augers from the
bore hole. Hollow stem augers thus provide support to the sides of the bore hole during the
sampling operations.

Rotary Drilling (RB)

In employhig rotary drilling methods, various cutting bits are used to advance the bore holes. In
this process, surface casing and/or drilling fluids are used to maintain open bore holes.

Diamond Core Drilling (DB)

Diamond core drilling is used to sample cemented formations. In this procedure, a double tube
(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. 8amples recovered
by this procedure are placed in sturdy containers in sequential order.
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SAMPLING PROCEDURES

Auger Sampling (AS)

In this procedure, soil samples are collected from cuttings off of the auger flights as they are
removed from the ground. S8uch samples provide & general indication of subsurface conditions;
howerver, they do not provide undisturbed samples, nor do they provide samples from discrete
depths. ; :

Split-Barrel Sampling (SS) — (ASTM Standard D-1586-84)

In the split-barrel sampling procedure, & 2 inch O.D., split barrel sampler is driven into the soil a
distance of 18 inches by means of a 140 pound hammer falling 30 inches. The value of the 8tan-
dard Penetration Resistance is obtained by counting the number of blows of the hammaer over

-the final 12 inches of driving. This value provides a qualitative indication of the in-place relative
density of cohesionless soils. The indication is qualitative 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 1s placed in a sample jar and
returned to the laboratory for further analysis and testing.

Shelby Tube Sampling Procedure (ST) — (ASTM Standard D-1587-83)

In the shelby tube sampling procedure, & thin-walled steel seamless tube with a sharp cutting
edge 1s pushed hydraulically into the soil and a relatively undisturbed sample is obtained. This
procedure is generally employed in cohesive soils. The tubes are carefully handled in the field
to avoid excessive disturbance and are returned to the laboratory for extrusion and further

analysis and testing.

@Giddings Sampler (GS)

This type of sampling device consists of 5-ft. sections of thin-wall tubing which are capable of
retrieving continuous columns of soil in 5-ft. maximum increments. Because of & continuous
slot in the sampling tubes, the sampler allows field determination of stratification boundaries
and containerization of soil samples from any sampling depth within the 5-ft. interval.
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LABOB_@.TOBY PROCEDURES

Water Content (Wc)

The water content of & 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 & percentage.

Hand Penetrometer (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), 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 prism of soil is loaded axially
until failure or until 20% strain has been reached, whichever occurs first.

Dry Density (¥p)

The dry density is the quantity used as a measure of the amount of solids in a unit volume
of soil aggregate. Use of this value is often made when measuring the degree of compaction
of & soil.

Classification of Samples

In conjunction with the sample testing program, all soil samples are examined in our labo-’
ratory and classified on the basis of their texture and plasticity in accordance with United
Soil Classification System (USCS). The soil descriptions on the boring logs are in conformance
with this system and the estimated group symbols according to this system are included in
parentheses following the soil descriptions on the boring logs. Included on & separate sheet
entitled “General Notes” is a brief explanation of this system of soil classification.
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STS CONSULTANTS, LTD.

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 during performance of the drilling and sampling operations and are in-
tended to essentially portray field occurrences, sampling locations and procedures.

Samples obtained in the field are frequently subjected to additional testing and reclassification in
the laboratory by more experienced soil engineers, and differences between the field logs and the

final logs may exist.

The engineer preparing the report reviews the field and laboratory logs, classifications and test
data, and using judgment and experience in interpreting this data, may make further changes.

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 destroyed unless special disposition is requested by our
client. Samples retained over a long period of time, even in sealed jars, are suhject to moisture loss
which changes the apparent strength of cohesive soil, 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.

It is common practice in the geotechnical engineering profession that field logs and laboratory
data sheets not included in engineering reports, because they do not represent the engineer's
final opinions as to appropriate descriptions for conditions encountered in the exploration and
testing work. On the other hand, we are aware that perhaps certain contractors and subcontrac-
tors submitting bids or proposals on work might have an interest in studying these documents
before submitting & bid or proposal. For this reason, the field logs are retained in our office for
review by all contractors submitting a bid or proposal. We would welcome the opportunity to ex-
-plain any changes that have been and typically are made in the preparation of our final reports, to
the contractor or subcontractors, before the firm submits its bid or proposal, and to describe how
the information was obtained to the extent the contractor or subcontractor wishes. Results of
laboratory tests are generally shown on the boring logs or are described in the text of the report,
as appropriate.

The descriptive terms and symbols used on the logs are described on the attached sheet, entitled:
“General Notes™.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Standard Method for

PENETRATION TEST AND SPLIT-BARREL SAMPLING OF SOILS!

mwuumdmmnmmmn 1886; ths number immaediately following the designation indicates the ywer of original
adoption or, 1n the case of revision, the year of ths last revision. A number in parenthesss indicates the year of last reapproval. A superscript
epsilon () indicates an editorial change sinos the last revision or reapproval

This method has been approved for use by agencies of the Department of Defense and for listing in the DOD Indax of Specificetions and

Standards.

2. _Beope

1.1 This method describes the proce-
dure, generally known as the Standard
Penetration Test (8PT), for driving a
split-barrel sampler to obtain a repre-
santative sofl sample and a measure of
the resistanoe of the sofl to penetration
of the sampler.

1.2 This standard may involve haz-
ardous materials, operations, and
equipment. This standard does not
purport to addresas all of the safetly
problems associated with ts use. It is
the responsibility of whoever uses this
standard to consult and establish ap-
propriate safety and health practices
and determine ths applicability of reg-
ulatory limitations prior to use. For a
specific precautionary statement, see
8.4.1.

1.3 The values stated in inch-pound
units are to be regarded as the stan-
dard.

8. Applicatle Documents
2.1 ABTM Standards:

D2487 Test Method for Classification
of Sotls for Enginesring Purposss?

D2488 Practice for Description and
Identification of Soils (Visual-
. Manual Procedure)?

D4220 Pra..cuoe for Preserving and
Transporting Sofl S8amples?

S. Descriptions of Terms Specific to
This Standard

21 anvil—that portion of the drive-

strikes and through which the ham-
mer energy passes into the drill rods.

3.2 cathead—the rotating drum or
windlass in the rope-cathead lift sys-
tam around which the operator wraps
& rope to lift and drop the hammer by
successively tightening and loosening
the rope turns around the drum.

3.3 drill rods—rods used to transmit
downward foroe and torque to the drill
bit while driliing a borehole.

3.4 drive-welght asssmbly-—a device
consisting of the hammer, hammer
fall guide, the anvil, and any hammer
drop system.

3.6 hammer—that portion of the
drive-weight assembly oonsisting of
the 140 £ 2 Ib (63.6 £ 1 x® impast
weight which 18 suoccessively lifted and
dropped to provide the energy that ao-
complishes the sampling and penetra-
tion.

3.6 hammer drop system—that por
tion of the drive-weight asssmbly by
which the operator scoomplishes the
lifting and dropping of the hammaer to
produce the blow.

3.7 hammaer fall guide—~that part of
the drive-weight assembly used to
guide the fall of the hammer

&.8 N-value—the blowcount repre-
sentation of the penetration resistance
of the soil. The N-value, reported in
blows per foot, equals the sum of the
number of blows required to drive the
sampler over the depth interval of 6 to
18 in. (150 to 450 mm) (see 7.3).

3.9 AN—the number of blows ob-

intervals of sampler penstration (see
7.3).

3.10 number of rope turns—the total
contact angle between the rope and the
cathead at the beginning of the opera-
tor's rope slackening to drop the ham-
mer, divided by 560° (ses Fig. 1).

3.11 sampling rods—rods that oon-
nect the drive-weight assembly to the
sampler. Drill rods are often usad for
thia purpose.

3.12 SPT-—eabbreviation for Standard
Penetration Test, & term by which en-
gineers commonly refer to this
method.

4. Bigunificance and Use

4.1 This method provides & sofl sam-
ple for identification purposes and for
laboratory tests appropriste for soil
obtained from a sampler that may pro-

duoe large shear strain disturbance in
the sampls.

4.2 This method {5 used extensively
in & grest wvaristy of geotechnical ex-
ploration prqgjects. Many local oorrela-
tions and widely pubdblished correla-
tions which relate SPT blowoount, or
N-value, and the engineering behavior
of earthworks and foundation are
availsble.

1This mathod fs undsr the jurtsdiotion of ASTM
Commiittes D-18 cu Bofl and Rock and is the direct
responsdility of suboominities D18.02 on Sampl-
ing and Ralsted Field Testing for Soil Investiga-
tans.

Current edition approved Sept. 11, 1984.
Published November 1984. Originally published
a8 D1886--58T. Last previous edition D1886—87
(1874).
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§. Apparatus

5.1 Drilling Equipment~—Any dril-
ling equipment that provides at the
time of sampling a suitably clean open
hole before insertion of the sampler
and ensures that the penetration test
is performed on undisturbed soil shall
be acceptable. The following pieces of
equipment have proven to be suitable
for advancing a borehole in some sub-
surface conditions.

§.1.1 Drag, Chopping, and Fishtall
Bits, less than 6.5 in. (162 mm) and
greater than 2.2 in. (86 mm) in diamet-
er may be used in conjunction with
open-hole rotary drilling or casing-
advancement drilling methods. To
avoid disturbance of the underlying
sofl, bottom discharge bits are not per-
mitted; only side discharging bits are
permitted.

§.1.2 Roller-Cone Bits, less than 8.5
in. (162 mm) and greater than 2.2 in.
(56 mm) in diameter may be used in
conjunction with open-hole rotary
drilling or casing-advancement drill-
ing methods {f the drilling flutd dis-
charge is daflected.

5.1.3 Hollow-8tem Continuous
Flight Augers, with or without a ocen-
ter bit assembly, may be used to drill
the boring. The inside diameter of the
hollow-stem augers shall be less than
6.5 in. (162 mm) and greater than 2.2
in. (68 mm).

5.1.4 Bolid, Continuous Flight,
Buckst and Hand Augers, less than 6.6
in. (162 mm) and greater than 2.2 in.
(86 mm) in diamster may be used if the
soil an the side of the boring does not
cave onto the sampler or sampling
rods during sampling.

5.2 Bampling Rods—Flush-joint
stee] drill rods shall be used to connect
the split-barrel sampler to the drive-
welght sssembdly. The sampling rod
shall bave a stiffness (mmoment of iner-
tia) equal to or greater than that of
parallel wall “A™ rod (a stesl rod
which has an outside diameter of 1%
in. (41.2 mm) and an inside diameter
of 1% in. (28.8 mm).

NOTE 1-—~Recent research and comparative
testing tndicstes the type rod used, with stiffnsss
resgng from *A° size rod to “N” size rod, will
usually bave s negligibls effect on the N-values to
depths of at least 100 ft (30 m).

6.3 8plit-Barrel Sampler—The sam-
pler shall be constructed with the di-
mensions indicated in Fig. 2. The driv-
ing shoe shall be of hardened steel and
shell be replaced or repaired when it

ASTM Designation: D 1586

becomes dented or distorted. The use
of liners to produce a constant inside
diameter of 1% in. (35 mm) is permit-
ted, but shall be noted on the penetra-
tion record if used. The use of a sample
retainer basket is permitted, and
should ailso be noted on the penetra-
tion record if used.

NOTE 2~Both theory and avallable test data
suggest that N-valuas IMAY IncTesss between 10 to
30% when liners are used.

5.4 Drive-Weight Assembly:

6§.4.1 Hammer and Anvi—The ham-
mer ghall weigh 140 £ 2 b (836 £ 1
kg) and shall be a solid rigid metallic
mass. The hammaer shall strike the an-
vil and make steel on steel contact
when it 18 dropped. A hammer fall
guide permitting a free fall shall be
used. Hammers used with the cathead
and rope method shall have an unim-
peded overlift capacity of at least 4 in.
(100 mm). For safety reasons, the use
of a hammer sssembly with an inter
nal anvil 1s enoouraged.

FOTE &1t & muggestad that the hammer fall
guide be permanantly marked 10 epable the opere-
tar or Ispenar to Judge the hammer drop beight.

8.4.2 Hammer Drop Bystem--Rope-
cathead, trip, semi-automatic, or auto-
matic hammer drop systems may be
used, providing the lifting apparatus
will not cause penetration of the
sampler while re-engading and lifting
the hammer.

8.8 Accessory Equipment—Acces-
sories such as labels, sample ocontain-
ers, dats sheets, and groundwater lev-
ol msasuring devices shall be provided
in acoordance with the requirements
of the praject and other ASTM stan-
dards.

8. Procedure

€.1 The boring shall be advanced in-
crementally to permit intermittent or
continuous sampling. Test intervals
and locations are normally stipulated
by the project engineer or geologist.
Typically, the intervals selected are 6
ft (1.8 m) or less in homogeneous
strata with test and sampling locations
at every chanjfe of strata.

6.2 Any drilling procedure that pro-
vides a suitably clean and stable hole
before insertion of the sampler and as-
sures that the penetration test is per
formed on essentially undisturbed sofl
shall be acceptable. Each of the follow-

ing procedures have proven to be ac-
ceptable for some subsurface condi-
tions. The subsurface conditions anti-
cipated should be considered when se-
lecting the drilling method to be used.

6.2.1 Open-hole rotary drilling
method.

6.2.2 Continuous flight hollow-stem
auger method.

6.2.5 Wash boring method.

6.2.4 Continuous flight solid auger
method.

6.3 8eversl drilling methods produoce
unsooeptable borings. The process of
Jetting through an open tube sampler
and then sampling when the desired
depth 13 reached shall not be permit-
ted. The continuocus flight solid auger
method shall not be used for sdvanc-
ing the boring below a water table or
below the upper confining bed of a
confined non-cohesive stratum that is
under artesian pressure. Casing may
not be advanced below the sampling
elevation prior to sampling. Advancing
&-boring with bottom discharge bits is
not permissible. It is not permissible
to advance the boring for subsequent
insertion of the sampler solsly by
means of previous sampling with the
8PT sampler.

6.4 The drilling fluid level within the
boring or hollow-stem sugers shall be
maintained at or above the in situ
groundwater level at all times during
drilling, removal of drill rods, and
sampling.

7. Sam: and Procedure

7.1 After the dboring has been ad-
vanoed to the desired sampling eleva-
tion and exosesive cuttings have been
removed, prepare for the test with the
following sequence of operations.

7.1.1 Attach the split-barrel sampler
to the sampling rods and lower into
borehole. Do not allow the sampler to
drop onto the sofl to be sampled.

7.1.2 Position the hammer gbove
and atiach the anvil to the top of the
sampling rods. This may be done be-
fore the sampling rods and sampler
are Jowered into the borehols.

7.1.3 Rest the dead weight of the
sanmipler, rods, anvil, and drive weight
on the bottom of the boring and apply
a seating blow. If excessive cuttings
are enoountered at the bottom of the
boring, remove the sampler and sam-
pling rods from the boring and remove
the cuttings.

7.1.4 Mark the drill rods in three
successive 6-in. (0.15-m) increments



so that the advance of the sampler un-
der the impact of the hammer can be
easily observed for each 6-in. (0.15-m)
increment.

7.2 Drive the sampler with blows
from the 140-1b (63.5-kg) hammer and
count the number of blows applied in
each 6-in. (0.15-m) increment until
one of the following occurs:

7.2.1 A total of 50 blows have been
applied during any one of the three
6-in. (0.15-m) increments described in
7.1.4.

7.2.2 A total of 100 blows have been
applied.

7.2.3 There 18 no observed advance
of the sampler during the application of
10 suocessive blows of the bammer.

7.2.4 The sampler {8 advanced the
complete 18 in. (0.45 m) without the
limiting blow counts occurring as de-
scribed in 7.2.1, 7.2.2, or 7.2.3.

7.3 Record the number of blows re-
quired to effect each 6 in. (0.15m) of
penetration or fraction thereof. The
first 6 in. is considered to be a seating
drive. The sum of the number of blows
required for the second and third 8 in.
of penetration is termed the *standard
penetration resistance”, or the
«N-value®. If the sampler is driven
less than 18 in. (0.45 m), as permitted
in 7.2.1, 7.2.2, or 7.2.3, the number of
blows per each complets 8-in. 0.15-m)
increment and per each partial incre-
ment shall be recorded on the boring
log. For partial increments, the depth
of penetration shall be reported to the
nearest 1 in. (26 mm), in addition to
the number of blows. If the sampler
advanoes below the bottom of the bor-
ing under the static weight of the drll
rods or the welght of the drill rods plus
the static weight of the hammer, this
information should be noted on the

boring log.

7.4 The raising and dropping of the
140-1b (63.5-kg) hammer shall be ac-
complished using either of the foliow-
ing two methods:

7.4.1 By using a trip, automatic, or
gemi-automatic hammer drop system
which lifta the 140-1b (63.6-k@ ham-
mer and allows it to drop 30 ¢ 1.0 in.
(0.76 m t 25 mm) unimpeded.

7.4.2 By using a cathead to pull a
rope attached to the hammer. When
the cathead and rope method is used
the gystem and operation shsll con-
form to the following:

7.4.2.1 The cathead shall be essen-
tially free of rust, ofl, or grease and
have & diameter in the range of 6 t0 10

tn F1IRN tn 28N MM
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7. 4.2.2 The cathead should be
operated at & minimum speed of rota-
tion of 100 RPM, or the approximate
speed of rotation shall be reported on
the boring log.

7.4.2.3 No more than 2X% rope turns
on the cathead may be used during the
performance of the penetration test, as
ghown in Fig. 1.

NOTE 4—The operator should generslly use
afther 1X of 2X rope turns, depending upon
whether or not the rope comes off the top (1%
turns) or the bottom (2K turns) of the cathead It
ummmmmuwm
mmmt‘butmmumuno{me
bammer and should not de used to parform the
test. Tha osthsed rope sbould be maintained in &
reiatively dry, clean, and unfrayed condition.

7.4.2.4 For each hammer blow, &
30-in. (0.76-m) lift and drop shall be
employed by the operator. The opera-
tion of pulling and throwing the rope
shall be performed rhythmically with-
out holding the rope at the top of the
stroke.

7.6 Bring the sampler to the surface
and open. Record the percent recovery
or length of sample recovered. De-
gcribe the soil samples recovered as to
composition, color, stratification, and
condition, then place one Or more rep-
resentative portions of the sample into
sealable moisture-proof containers
(jars) without ramming or distorting
any apparent stratification. Seal each
container to prevent evaporation of
sofl moisture. Affix labels to the ocon-
tainers bearing job designation, bor-
ing number, sample depth, and the
blow count per 8-in. (0.16-m) incre-
ment. Protect the samples against ex-
treme temperature changes. If there is
s soil change within the sampler,
make & jar for each stratum and note
1ts location in ths sampler barrel

8. Report

8.1 Drilling information shall be
recorded in the fleld and shall include
ths following:

8.1.1 Name and location of job,
8.1.2 Names of crew,

8.1.8 Type and make of drilling
machins,

8.1.4 ﬁesmer conditions,

8.1.6 Date and time of start and
finish of boring,

8.1.6 Boring numbter and location
(station and coordinates, if aveailable
and applicable),

8.1.7 Surface elevation, if available,

8.1.8 Method of advancing and
cleaning the boring,

8.1.9 Method of keeping boring
open,

8.1.10 Depth of water surface and
drilling depth at the time of a noted
loss of drilling fluid, and time and date
when reading or notation was made,

8.1.11 Location of strata changes,

8.1.12 Bize of casing, depth of cased
portion of boring,

8.1.13 Equipment and method of
driving sampler,

8.1.14 Type of sampler and length
and inside diameter of barrel (note use
of liners),

8.1.16 8ize, type, and section length
of the sampling rods, and

8.1.16 Remarks.

8.2 Data obtained for each sample
ghall be recorded in the field and shall
include thes following:

8.2.1 Sample depth and, if utilized,
the sample number,

8.2.2 Description of soil,
8.2.3 Btrata changes within sampls,

8.2.4 Bampler penetration and re-
covery lengths, and

8.2.8 Number of blows per 6-in.
(0.16-m) or partisl increment.

9. Precision and Bias

9.1 Variations in N-values of 100%
or more have been observed when us-
ing different standard penetration test

~apparatus and drillers for adjscent

borings in the same soil formation.
Current opinjon, based on field experi-
ence, indicates that when using the
same apparstus and driller, N-values
in the same soil can be reproduced
with a ooefficient of variation of about
10%.

8.2 The use of faulty equipment,
such as an extremsly massive or dam-
sged anvil, & rusty cathead, s low
speed cathead, an old, ofly ropse, or
massive or poorly lubricated rope
sheaves can significantly contributs to
differences in N-values obtained be-

tween operatordrill rig systems.

8.3 The variabllity in N-values pro-
ducsd by different drill rigs and opers-
tors may be reduced by measuring
that part of the hammer energy dsliv-
ered into the drill rods from the sam-
pler and adjusting N on the basis of
comparative energies. A method for
energy measurement and N-value ad-
justment is currently under develop-
ment.
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STS Sampling Procedures
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Standard Practice for

THIN-WALLED TUBE SAMPLING OF SOILS!

This standand is tasusd under the fixed designation D 1887; ths number immediately following the designation indiostss ths year of originsl
adoption or, in the cass of revision, the ysar of the last revision. A number in parentheses indicates the year of last respproval. A superscript
epation (€) indicstes an editorial change sinos ths last revision or respproval.

This practios has been approved for use by agencies of the Department of Defense and for listing in-the DOD Indax os Specifications and

Standards.

1. Scope

1.1 This practice covers a procedure
for using a thin-walled metal tube to
recover relatively undisturbed sofl
samples suitable for laborsatory tests of
structural properties. Thin-walled
tubes used in piston, plug, or rotary-
type samplers, such as the Denison or
Pitcher, must comply with the por-
tions of this practice which describe
the thin-walled tubes (8.3).

NOTE 1--This prectios does not apply W liners
used within the above ssmplers.

&. Applicable Documents
2.1 ASTM Standards:

D2488 Practice for Description and
Identification of Boils (Visual-
Manual Procedurs)?

D3550 Practios for Ring-Lined Barrel
Sampling of Bolis?

D4220 Practice for Preserving and
Transporting Soil SBamples?

S. Summary of Practice

3.1 A relatively undisturbed sample
is obtained by pressing a thin-walled
metal tube into the in-situ sofl, remov-
ing the soll-fliled tube, and sesling the
ends to prevent the soll from being dia-
turbed or losing moisture.

4. Bignificance and Use

4.1 This practice, or Practice D3880,
is used whan {t 18 necessary to obtain a
relatively undisturbed specimen suits-
ble for laboratory tests of structural
properties or other tests that might be
influenced by soil disturbanoce.

8. Apparatus

6.1 Drilling Equipment—Any drill-
ing equipment may be used that pro-
vides a reasonably clean hole; that
does not disturb the soll to be sampled;
and that does not hinder the penetra-
tion of the thin-walled sampler. Open

borehole diameter and the inside dia-
meter of driven casing or hollow stem
suger shall not exceed 3.6 times the
outside diameter of the thin-walled
tube.

6.2 S8ampler Insertion Equipment,
shall be adequate to provide a relative-
1y rapid continuous pensetration force.
For hard formations it may be neces-
sary, although not recommended, to
drive the thin-walled tube sampler.

6.3 Thin-Walled Tubes, should be
manufactured ag shown in Fig. 1.
They should have an outside diameter
of 2 to 8 in. and be mads of metal hav-
ing adequate strength for use in the
soil and formation intended. Tubes
shall be clean snd free of all surface ir-
regularities including projecting weld
seams.

6.3.1 Length of Tubes—Ses Table 1
and 6.4.

6.3.2 Toleranoces, shall be within the
limits ahown in Table 2.

6.3.3 Inside Clearanoe Ratio, should
be 1% or as specifiad by the engineer
or geologist for the sofl and formation
to be sampled. Generally, the inside
clearance ratio used should increase
with the increase in plasticity of the
sofl being sampled. Ses Fig. 1 for defin-
ition of inside clsaranoce ratio.

6.3.4 Corrosion Protection-—Corro-
sion, whether from galvanic or chemi-

cal reaction, can damage or destroy -

both the thin-walled tube and ths sam-
ple. Saverity of damage is & function of
time as well as interaction between the
sample and the tube. Thin-wslled
tubes should have some form of pro-
tective coating. Tubes which will con-
tain samples for more than 72 h shall
be coated. The type of coating to be us-
ed may vary depending upon the mate-
rial to be sampled. Coatings may in-
clude a light coat of lubricating oll, lac-
quer, epoxy, Teflon, and others. Type
of coating must be specified by the en-

gineer or geologist if storage will ex-
coed 72 h. Plating of the tubes or alter
nate base metals may be specified by
the engineer or geologist.

6.4 Bampler Head, serves to oouple
the thin-walled tube to the insertion
equipmeant and, together with the thin-
walled tube, comprises the thin-walled
tube sampler. The sampler head shall
oontain a suitabls check valve and a
venting area to ths outside equsl to or
greater than the area through the
check valve. Attachment of the head to
the tube shall be concentric and coax-
1al to assure uniform application of
foroa to the tube by the sampler inger
tion equipment.

8. Procedure

6.1 Clean out the borehols to sam-
pling elevation using whatever method
is preferred that will ensure tha mate-
rial to be sampled is not disturbed. If
groundwater is enocountered, maintain
the liquid level in the borehole at or
above ground water level during the
sampling operation.

6.2 Bottom discharge bita are not

used, with caution. Jetting through sn
open-tube sampler to clean out the
borehols to sampling elevation is not
permitted. Remove loose material from
the center of a oasing or holiow stem
suger as carefully as possibls to avoid
disturbance of the material to be
sampled. )

iThis practios 16 undar tha furtediction of ASTM
Commitzee D-18 oo Bofl and Rock and s the direct
responshility of Bubosmmittes D18.02 on Sam-
mmmmmmmmmw

Current adition approved Aug. 17, 1983, Pub-

lished October 1083. Originally published ss D

1887-85T. Last previous edition D 1887-74.
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NOTE 2-—Roller bits are available in down-
ward-jetting and diffused-jet configurations.
!:nwnd-)eumg configuration rock bits are not

ptable. Diffuse-jet configurations are general-
ly acceptable.

6.3 Place the sample tube so that its
bottom rests on the bottom of the hole.
Advance the sampler without rotation
by a continuous relatively rapld mo-
tion.

6.4 Determine the length of advance
by the resistance and condition of the
formation, but the length shall never
exceed 5 to 10 diameters of the tube in
sands and 10 to 15 diameters of the
tube in clays.

NOTE 3—Waight of sample, laborstory hand-
ling capebilitise, transportation problems, and
commercial availability of tubes will generally
mmmmmmmm
in Table 1.

6.5 When the formation is too hard
for push-type insertion, the tube may
be driven or Practice D3650 may be us-
ed. Other methods, as directed by the
engineer or geologist, may be used. If
driving methods are used, the data re-
garding weight and fall of the hammer
and penetration achieved must be
shown in the report. Additionally, that
tube must be prominently labeled &
“driven sample.”

8.6 In no case shall & length of ad-

be greater than the sample-tube

ngth minus an allowance for the

sampler head and a minimum of 3 in.
for siudge-end cuttings.

NOTE 4—The tubs may be rotated to shear bot-
tom of the sample after pressing is complete.

6.7 Withdraw the sampler from the
formation as carefully as possible in
order to minimize disturbance of the
sample.

7. Preparation for Shipment

7.1 Upon removal of the tube, meas-
ure the length of sample in the tube.
Remove the disturbed material in the
upper end of the tube and measure the
length again. Seal the upper end of the
tube. Remove at least 1 in. of material
from the lower end of the tube. Use
this material for sofl description in ao-
cordanoce with Practice D2488. Meas-
ure the overall sample length. Seal the
lower end of the tube. Alternatively,
after measurement, the tube may be
sealsd without removal of soil from the
ends of the tube if so directed by the

engineer or geologist.

NOTE 8--Fiald extrusion and peckaging of ex-
truded samples under the sgpectfic direction of &
gecrechnicel anginser or geologist 18 permitted.

ond pedding in end volds in order o pre-
t drainage or movement of the sampls within
the tube.

7.2 Prepare and immediately affix
labels or apply markings &5 necessary
to identify the sample. Assure that the
markings or labels are adequate to
survive transportation and storage.
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8. Report

8.1 The appropriate information is
required as follows:

8.1.1 Name and location of the pro-
Ject,

8.1.2 Boring number and precise lo-

© cation on project,

8.1.3 Surface elevation or reference
to a datum,

8.1.4 Date and time of boring—start
and finish,

8.1.5 Depth to top of sample and
number of samples,

8.1.8 Description of sampler: size,
type of metal, type of ooating,

8.1.7 Method of sampler insertion:
push or drive,

8.1.8 Method of drilling, size of hole,
casing, and drilling fluid used,

8.1.9 Depth to groundwater level:
date and time measured,

8.1.10 Any possible current or tidal
effect on water level,

8.1.11 Soil description in accordance
with Practice D2488,

8.1.12 Length of sampler advance,
and

8.1.13 Recovery: length of sample
obtained.

9. Precision and Bias

9.1 This practice does not produce
numerical dats; thesrefore, & precision
and bias statement is not applicable.

ZABLE ) Suitable Thin- d Stesl !nhu" ZARLR & Dimansiena! Teisrsnses for Thin-Walled Tudes

Ouiside dismecer: . s s Nominal Tube Diametars from Tuble 1 Tolerances, in.

mm 80.8 R 127 S8ize Outside
Wall thickness: Dissneter 2 3 8

Bwg 18 16 1 Outside diameter +0.007 +0.010 +0.018

n 0.049 ©0.088 0.120 ~0.000 -~0.000 -0.000

mm 184 1.68 8.08 Inside diamaeter +0.000 +0.000 +0.000
Tube ength: i -0.007 ~0.010 -0.018

i 38 S8 84 Wall thickness £0.007 20.010 20.018

m [¢X-)3 0.8l 145 Ovalny o.018 0.020 0.030
Clsarancs retio, % 1 3 b Sraightness 0.030/6c 00N/t  0.030/ft

“Ahe thres diameters recommendad in Teble 1 are in- ‘mm-ma_ hould be prop
dicatad for purposes of standardization, and are not in- uml_“ m Ity V! Am.
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Field Vane Shear Test in Cohesive Soil'

This standard is issued under the fized designation D 2573, the number immediately following the designation indicates the year of
ariginal adoption or, in the casc of revision, the year of last revision. A number in parentheses indicates the year of {ast reapproval. A
superscnpt epsiloa (o) indicates an editorial change since the tast revision or reapproval.

This standard has been approved for use by agencies of the Depariment of Defense. Convult the DoD Index of Specifications and
Standards for the specific year of usue which has been adopted by the Department of Defense

1. Scope*

1.1 This test method covers the field vane test in sofg,
saturated, cohesive soils. Knowledge of the nature of the soil
in which each vane test is to be made is necessary for
assessment of the applicability and interpretation of the test.

1.2 The values stated in inch-pound units are to be
regarded as the standard. The SI units given in parentheses
are for information only.

1.3 This standard does not purport 1o address all Qf the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard 1o establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior 10 use.

2. Summary of Test Method

2.1 The vane shear test basically consists of placing a
four-bladed vane in the undisturbed soil and rotating it from
the surface to determine the torsional force required to cause
2 cylindrical surface to be sheared by the vane; this force is
then converted to a unit shearing resistance of the cylindrical
surface. It is of basic importance that the friction of the vane
rod and instrurnent be accounted for; otherwise, the friction
would be improperly recorded as soil strength. Friction
measurements under no-foad conditions (such as the use of 2
blank stem in place of the vanes, or a vane that allows some
frec rotation of the rod prior to loading) are satisfactory only
provided that the torque is applied by a balanced moment
that does not result in a side thrust. As torsional forces
become greater during a test, a side thrust in the instrument
will result in an increase in friction that is not accounted for
by initial no-load readings. Instruments involving side thrust
sre nol recommended. The vane rod may be of sufficient
ngdity that it does not twist under full load conditions;
otherwise a correction must be made for plotting torque-

rotation curves,
3. Signlficznce and Use

3.1 This test method
shear strength.

3.2 This test method is used extensively in a variety of
scotechnical explorations, such as in cases where a sample

provides an indication of in-situ
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jurisdiction of ASTM Committee D-18 on Soil

for laboratory testing cannot be obtained.

4. Apparatus

4.1 The vane shall consist of a four-bladed vane as
illustrated in Fig. 1. The height of the vane shall be twice the
diameter. Vane dimensions shall be as specified in Table 1.
Sizes other than those specified in Table | shall be used only
with the permission of the engineer in charge of the boring
program. The ends of the vanc may be tapered (see Fig. 1).
The penetrating edge of the vane blade shall be sharpened
having an included angle of 90°.

4.2 The vane shall be connected to the surface by means
of stecl tarque rods. These rods shall have sufficient diameter
such that their elastic limit is not exceeded when the vane is
stressed (o its capacity (Note 1). They shall be so coupled that
the shoulders of the male and female ends shall meet to
prevent any possibility of the coupling tightening when the
torque 1s applied during the test. If a vane housing is used,
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FIG. 1 Geomaetry of Field Vane

* A Suaunary of Chaages section appears &t the end of this test method.
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TABLE 1 Recammendad Dimensions of Fleld Vanes*
. Diamete, Height, . . & . D?nmet?r of Vane
Casing Size o () in. (mm) Tracknaas of Blade, m. {mm} Rod. in. (mvm)
AX 1% (36.1) 3 (76.2) YVie {1.6) % (12.7)
BX 2 150.8) 4 (101.6) Yie(1.6) vi(12.n
NX 2% (63.5) § 127.0) W (3.2) Y (12.7}
4in. {101.6 mm)? 3n(92.1) T% (184.1) YW (3.2 V1 (12.7)

4 Selection of the vans size is directly relatad 1o the coasistency of thae sod being tested, that is. the softer the 3ol the larger the vane diameter.

& inside diamaeter.

the torque rods shall be equipped with well-lubncated
bearings where they pass through the housing. These bear-
ings shall be provided with seals to prevent soil from entering
themn. The torque rods shall be guided so as to prevent
friction from developing between the torque rods and the
walls of casing or boring.

Note 1—If torque versus rotation curves are to be determined, it is
essential that the torque rods be calibrated (prior 10 use in the field). The
amount of rod twist (if any) must be established in degrees per foat per
unit torque. This correction becomes progressively more important as
the depth of the test increases and the calibration must be made at least
to the maximum depth of testing anticipated:

4.3 Torque shall be applied to the torque rods, thence to
the vane. The accuracy of the torque reading should be such
that it will produce a variation not to exceed +25 Ib/ft? (1.20
kPa) shear strength.

4.4 It is preferable to apply torque to the vane with a
geared drive, In the absence of a geared drive, it is acceptable
to apply the torque directly by hand with a torque wrench or
equivalent. The duration of the test should be controlled by
the requirements of 5.3.

5. Procedure

5.1 In the case where a vane housing is used, advance the
housing to a depth which is at least five vane housing
diameters less than the desired depth of the vane tip. Where
no vane housing is used, stop the hole in which the vane is
lowered at a depth such that the vane tip may penetrate
undisturbed soil for a depth of at least five times the diameter
of the hole.

5.2 Advance the vanc from the bottom of the hole or the
vane housing in a single thrust to the depth at which the test
is to be conducted. Take precautions to make sure no torque
is applied to the torque rods during the thrust.

5.3 With the vanc in position, apply the torque to the
vane at a rate which should not exceed 0.1%/s. This generally
requires a time to faiture of from 2 to 5 min, except in very
-soft clays where the time 1o failure may be as much as 10 to
15 min. In stiffer materials, which reach failure at small
deformations, it may be desirable to reduce the rate of
angular displacement so that a reasonable determination of
the stress-strain properties can be obtained. During the
rotation of the vane, hold it at a fixed elevation. Record the
maximum torque. With apparatus with geared drives, it is
desirable to record intermediate values of torque at intervals
of 15 s or at lesser frequency if conditions require.

5.4 Following the determination of the maximum torque,
rotate the vane rapidly through a minimum of 10 revolu-
tions; the determination of the remoulded strength should be
started immediately after completion of rapid rotation and in
all cases within 1 min after the remoulding process.

5.5 In the case where soil is in contact with the torque

(9]

rods, determine the friction between the soil and the rod by
means of torque tests conducted on similar rods at similar
depths with no vane attached. Conduct the rod friction test
at least once on each site; this shall consist of a series of
torque tests at varying depths.

5.6 In apparatus in which the torque rod is completely
isolated from the sotl, conduct a friction test with a blank rod
(Note 2) at least once on each site to determine the
magnitude of the friction of the bearings. In a properly
functioning vane apparatus, this friction should be negligible.

Note 2—In some cases it is not necessary to remove the vane for the
friction test. As long as the vane is not in contact with the soil, that is.
where it is retracted into a casing, the friction measurement is not
affected.

5.7 Conduct undisturbed and remoulded vane tests at
intervals of not less than 2% £t (0.76 m) throughout the soil
profile when conditions will permit vane testing (Note 3). Do
not conduct the vane test in any soil that will permit
drainage or dilates during the test period, such as sands or
silts or in soils where stones or shells are encountered by the
vane in such a manner as to influence the results.

Note 3—This spacing may be varied only by the engineer in charge
of the boring program.

6. Calculation

6.1 Calculate the shear strength of the soil in the following
manner: The turning moment required to shear the soil is as
follows:

T=sxK

where:

T = torque, Ibf-fi (or N-m),

5 = shear strength of the clay, Ibf/ft? (or kPa), and

K = constant, depending on dimensions and shape of the
vane, ft? (or m3).

6.2 Assuming the distribution of the shear strength is
uniform across the ends of a cylinder and around the
perimeter, calculate the value of X as follows:

Inch-Pound Unils:

K= (x/1728) x (D*H[2) X (1 + (D/3H)]
Merric Units:
K = (x/10%) x (D2H/2) X (1 + D{3H)]

where:
D = measured diameter of the vane, in. (or cm), and
H = measured height of vane, in. (or cm).
It is important that these dimensions are checked periodi-
cally to ensure the vane is not distorted or worn.

6.3 As the ratio of length to breadth of the vane is 2:1, the

value of K may be simplified in terms of the diameter so that
it becomes the following:



