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PART I - INTRODUCTI0'

1-01 Location. The local protection project for Evansville, Indiana is

located in Vanderburgh County, Indiana on the Ohio River. The city limits

extend from points approximately opposite River Mile 784 to Mile 796 miles

below Pittsburgh. Completed Unit I, Howell and Knight Township sections

serve as protection along the Ohio River and Unit II wi.ll serve, when com-

pleted, as protection along the left bank of a tributary called Pigeon

Creek. This report will cover the foundation conditions and construction

of three Pumping Plants which rill serve for the disposal of interior

drainage during flood periods in the area of Unit II - (Part 1). See Plate

No. 1. A previously submitted report for Unit II - (Part 1) Volume I covered

the Levee construction along the sane reach of protection of .4hich the three

plants serve. The construction of the Delaware Street, Dresden Street and

Sixth Avenue Punaping Plants marks the completion of the Evansville, Indiana

Flood Protection Project called Pigeon Creek. Unit II - (Part 1).

1-02 Description. Each Pumping Station consists of a brick faced concrete

block building with precast concrete roof units and built-up roofing.

Dresden Street Station has three storm water pumps with 30 inch dis-

charge having a capacity of 31,400 g.p.m. each at 9.8 foot head.

Sixth Avenue Station has two storm water pumps with 30 inch discharge

and a capacity of 26,200 g.p.m. each at 21.4 foot static head.

Delaware Street Station has two sewage pumps and three storm water

p-mps. The sewage pumps have 24 inch discharge and 13,450 g.p.m.

Ii-



capacity each at 52.0 foot head. The storm i-ter p-mps have 60 inch

discharge and a capacity of 113,400 g.p.m. ecch at 15 foot static head.

1-03 Authority. The authorization for. this construction is fhe same as

for the Levee constraction ihich is the Flood Control Act approved 28

Aug-ast 1937. The work covered in this report is a part of the overall

flood protection Dlan for the City of Evansrille.

1-04 Purpose of Report. This report has bcen prepared as a record of

foundation conditions encountered during construction as well as a record

of procedure used to build on the foundation.

1-05 Contractor and Contract Supervision

1-05.1 Dresden Street & Sit. h Avenue Thzpinr Stations

Contract No. DAC.-27-77-C-0140

Contractor: J. T. Cilson C L., Inc.
Bloomfield, 1:1

Awarded: October 1977

Substantially Complete: December 1979

Resident Engineer: Arnold ,. Goodaker

Inspection: Victor C. Boarman (Supv.)
Jerx-y M. IWlade
Kenneth R. Haey;ood

1-05.2 Delai.are Street rM-pinE Station

Contract No. DACI)7-78-C-0076

Contractor: indiana Conctruction Co., Inc.
Fort Wayne, IN

Awarded: June 1978

Substantially Complete: February 1982
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Resident Engineer: Arnold loU. Goodaker

InsDection: Victor C. Boarnman (3u-v.)
Jerry 1-1. W-ade
A~lva B. Johnson
Kenneth R. Heywood



PART II - FObUZATION EFLORATION

2-)! Investi-ation Prior to Construction. Investigation consisted of field

reconnaissance and subsurface investigations. Samples of foundation material

i-ere obtained by standard penetration methods, hand augers and undisturbed

Denison and Shelby tube samples. Investigations were first started in 1938

-ith additional investigations being made every few years up to December 1977.

Boring locations are shon.m on Plate No. 18 for Sixth Avenue Station and Plate

No. 21 for Dresden Street Station. Boring locations for Delawmre Street are

on Plate No. 25. Boring data for Dresden Street and Sixth Avenue is on Plate

No. 21:. Boring data for Delaw mre Street is shown on Plate ITos. 26 through 29.

2-02 Invertigation Durin Contruction. ITc additional borings were made at

Drezden gtrcet or St. I vcnuc sites duri.g ccnstr-ction since the foundations

-were opcn cut and relativel. shallow.',

Additional borings were made at the Dclawmre Street site by Stoll Evens and

Associates from Ann Arbor, I.ichigan in July 1978 for Indiana Construction

Company prior to beginning wor:- as a part of a Value Engineering Study.

he Value En-ineering proposal ws not accepted by the Corps of Engineers

but the investigative mterials have been included in Appendix IV to

supplement borings previously made by the Geotechnical Branch. In addition,

eleven cores were obtained as part of the contract obligation by J. 1.

Hoskins Drilling, Inc. to assist in deter.Tining the founding elevation for

the 44 caissons that support the station. This information is contained

in Appendix 7 of this report.
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3-01 Geoio:y of the Project Area. Te project area is locatk near the

end of the Eastern Interior Coal Field, in the ide, alluvial filled Ohio
Tiver Valley-. This v :le --.a carved out during the preglacial and early

glacial period. During the late glacial period, melt iater from recedinC

glaciers deposited alluvial fill consisting of sand, gravel, silt and clay

in the valley. Bedrock in the project area is correlated writh the Upper

Pennsylvanian Coal measures ui'hich usually consists of successive strata

of sandstone, shale and coal.

Bedroch: forr.ations at or near surface in the Evansville area include, in

asccnding order, the Dugger, Shelburn and -atolka Fbmoations, all of

Penn cyl-v-,'- n age, the age of the great coal deposits of the Eastern United

States. The onjl.,- coal bed that has bean activel' tinend is the Springfield

Coal Ier-bcr (V) of the Petersburg rorrmation. The coal is about 250 feet

beneath do'..ntorm Evansville. The approximate thickness of the coal is

4.0 feet.

--02 Overburden. The overburden at Dresden Street consisted mostly of

lean, gray clay vrith a thin sand seam at approximate Elevation 365+ which

contained a str-al amount of water.

The overburden at Sixth Avenue was mostly a lean, brovm clay. The material

at both Sixth Avenue and Dresden Street sites was reused for backfill. At

the Delaw-mre Street site, overburden consisted of cinders, brick, wood and

other random trash fill doin to about Elevation 350. The remainder to
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Elevation 330 wads a lean, gray, silty clay, ranging from uet and soft to

damp and verxy stiff. Below Elevation 330, the material varied between

silty clay to fine to medium silty sand. The material belour Elevation

330 was only removed from within the caissons. No part of this over-

burden was used for bachfill. All of this material was deposited in the

designated waste disposal area.

3-03 ?edroch:. No roc: was encountered at either the Drcsden Street or

Sixth Avenue P.Fumping Station sites.

Bedroch at the Delaware Street site is a soft fissile shale. Core borings

made during construction of the punp plant indicated the presence of a

disturbancc, a possible fault, in the area of caissons C-7 and D-7. The

initial phase of the const-action contract was to drill 6-inch core holes

and set the foundation grade for the caissons. Aftar 10 borings were

made and the core analyzed, the grades for the caissons were as shown on

the block: diagram, Plate No. 33.

Drilling encountered bedding dipping 50 to 100 in two borings and a 3-foot

thic:: disturbed zone in the shale below the dipping beds in core hole C-6A

and C-6. This zone is indicated by soft and broken shales and high core

losses in C-6. Below the disturbed zone, bedding is horizontal and the

shale is firm. The attached block diagram illustrates a dipping structure

of appror-irately 510 with a strike on top of bedrock extending from near

caisson D-7 to caisson A-1. There appears to be little, if any, displace-

ment althoagh no good control bedding uras penetrated. Boring C-1 encoxntered

shallo: dipping bcds in the top 3 feet of bedroch, but did inot encoiunter the
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disturbed zone, indicatinC the disturbed zone is not continuous through

the foundation of the Delaimare Street Pmp Plant. The bloc!: diagram

makes the supposition that the zone is continuous as the worstfcase.
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P.TI*!- £*,c..v::::Oa: P-.C-D'r-

1-0_ Si:th Avenue ?-_ in- station. ?rior to excawstion at S0th Avenue

site, temporary shoring was driven to protect the existing Levee. PZ27

sheet piling, in !40 foot ler.gths, woas driven on a line 24 feet from the

Levee side face of the structure. See Plate Nos. 18, 10 and 20. The

toe of the pilinr was driven to Elevation V1. A berm 22 feet wide with

a I! to 1.5 H clope wrs left against the piling during excavation for

sunort. The foundation wms then ez:cavated to near grade wirth a drag

line buchet. A s:m_1_ dozer ,as used for cutting final grade prior to

placing the rad mat. No free or :-uninz water ,.ms encountered. The

foundation was fir.:, and dry. See Photo Plates 2, 3 and k - Appendix I.

4-02 Dresden 'treet _? xmin- 2totion. Cteel sheet pile shoring .Ms also

driven at t*Ie Drescn Street site. 2- c sing this Diling -,as considerabl-

more difficult because of the limited space. See Plate Nos. 21 and 22.

This foundation ims also excavated with a drag line and then cut to final

_-rade with a backhoe. A small amournt of .rater was encountered in a sand

seam; however, it ias easily controlled by ditches and the foundation

itself was firm end relatively dry. See Photo Plate Ncs. 5, 6 and 7 -

Appendix II.

4-03 Delaware Street Pumpinr Station. A Government designed sheet piling

cofferdam was installed at Delamre Street site from Elevation 360+. See

Plate No. 23. After the piling ms driven and the dewatering system in-
stalled, fourty four $6-inch diameter caissons were installed to a ore-

deternined rock elevation. (See Appendix I). This was done by first



augering a 90-inch diameter hole and installing an 84-inch diameter

temporarj casing with the bottom of the casing set approximete:- 2 feet

below the top elevation of the permanent caisson. A 72-inch diameter hole

was then augered to the top of roc: and a 66-inch diameter permanent casing

was then sected. A 60-inch diameter roch bit wmas then used to drill to the

established founding elevation. The bottom was then cleaned of all loose

material and the caisson filled ith concrete to the proper elevation.

Twenty four hours later the temporary casing woas refilled with sand to

Elemtion 360. The temporary casing wns pulled and reused for another

hole. After all fourty-four caissons were complete plus one more which had

not been located properly (see Plate 32, Appendix VI), the H pile supports

for the bracing sets w-ere driven. The cofferdam was then excavated to the

elevation of the first bracing set. The set wma installed and excavation

continued. Three sets of bracing were installed. The excavation was ac-

comiplished by clarmaing, by using a small backhoe and by hand. The progress

was very slow because of the limited working space due to the bracing, H

pile supports and finally the caissons with protruding re-steel. The coffer-

dam was excavated to approximately 18 inches below grade, leveled up with

about 1.0 feet of gravel and a 6-inch concrete mud mat was placed. The

final grade was a blue gray, silty, sandy clay. The material was very

stiff. An air spade was used to assist the laborers working with shovels.

The final grade wams reasonably dry. A few areas contained water which came

through the pile sheeting or resulted from rain but the grade was very firm

prior to placing mud mat. (See Appendix III for photos).
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4-O3.! M:cnvation for 72" and 78" R.C.P.

Since the invert elevations of the entrance pipes for the

Delaware Street station are considerably higher than the subgrade for the

building, separate cofferdams were driven for these excavations. The

actual as-built invert for the 78" R.C.P. is 344.35. Only one piece of

pipe, approximately 6.5 feet long, cut at a 660 angle was needed to tie

the existing pipe to the building. After the cofferdam was driven, it

vas excavated dowm to top of the existing pipe with a clam bucket. The

remainder of the excavation was done by hand. The subgrade was a blue

silty clay. The pipe was then installed and aligned. The concretc

bedding was placed followed by the connecting collar. The excavation

was backfilled iith sand to approximately 350+. The remainder of the

fill xas silty cl'," from borro!: area "G".

The actual as-built invert for the 72" R.C.P. is 339.36. Three pieces

of pipe, eight feet long, ere used to mahe the connection between the

existing pipe and the building. After the cofferdam was installed and

excavated, a mud mat ras placed over the entire cofferdam bottom. Water

was coming from under the existing pipe and through the piling on the

northwest corner. Once the pipe was installed, aligned and supported.

the concrete bedding and connecting collar were placed. Sand was used

to bachfill the excavation because of the .ater problem. There may be

as much as 6 or 7 feet of sand over the pipe. The remainder of the fill

is a silty clay from borrow "G". The piling mas then pulled using a

vibratory extractor. The piling under the pipe was, of course, left

in place. (See Mlate Nos. 3'o and 35 - Lppendix MI).

(N
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-.- Dew..terin7 Pro%,:zions. There wcr no de-ttering systems needed

for either Dresden Street or Sixth Avenue PwnpinC, Stations oter than

ver- minor ditching and surface pumps.

At the Delaware Street Site, an eductor sstem was installed around the

entire perimeter of the cofferdam. A total of forty points approxi-

mately 7 to 3 feet on centers were installed. Sixteen piezometers

were used to monitor the system on a daily basis. The pur.ping of the

system continued until all concrete work iims complete to levation

360+ at which time the dewatering system and the cofferdam piling were

removed. It iac deter,,dned that there ias no dzngor of flotation before

the sump auold flood and if it shouLd later become a danrer, the svvmp

could be flooded through the 7'-inch and/or 72-inch lines. The deoatering-

system was adcquate for the job. 5here imc little problem -aintainin-

piezometer recdings below, Elevation .27 e::cept on the northeast side. It

.ts generclly believ:d thct rater on that side w.,as from trash fill at a

much higher elevation and did not constitute a danger of up lift. The

only real problem i.-ith the de,mtering system -=s a maintenance problem

due to high iron content in the .mter clogging the well points.

There wms one boil where -ater .ms co.ing up along the sheet piling be-

tween caissons 3F and 4F on the northeast side. This was determined to

be due to a pile sheet not driven to roc::. A second effort to drive

the sheet piling proved to be successful and the water flo. i.as cut off.

* There was seepage thzrough the piling at eppro::inmately 350+ oR the saee

location afterard which supported the theory of i.ater from the trash
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fill. This iater .ms controlled thrcughout construction by surface

pu:ps in the piling irebs. inside the cof ferdam between the sheet piling
I

and the concrete line.

4-05 Foundation Preperation.

4 -05.1 Dresden Street and Si-th Avenue Sites. At these sites,

a concrete "mud mat" w.as placed as soon as possible after the foundation

was excavated and graded. No other preparation was necessary since the

foundation -as in excellent condition (See Photos - Appendix I and II).

4-05.2 Delawmre Street. The Delaare Street subgrade is not

the load carrying portion of the structure since the structure is

supported by caissons. Care was tal:en, however, to keep the subgrade

in as good a condition as possible. It was prepared in sections since

there iaz a great deal of hand wor. involved. As soon as an area was

graded it ,-as covered irith a minimum of 1.0 foot of gravel and a 6-inch

concrete "mud mat". A "mud mat" wes used in lieu of filter cloth to

give the contractor a better worzinC surface. No areas were left to

deteriorate over night. This subgrade ias a very firm silty clay.

There was one boil as previously mentioned but once this was controlled

there vere no other major wmter problems. (See Photos - Appendix III).

4-05.3 Caissons. The caissons were excavated as previously de-

scribed in Paragraph 4-03. The subcontractor that did the worl: was

Millgard Corporation from Livonia, Michigan. The founding elevations

for the caissons was determined by Loren Christman, a Geologist from
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S&! Branch, and others from Geotecbtiical Brench using core samples

taken from ten locations. The log of the cores and actual founding

elevations are included in this report in Appendixes V and VI. Almost

all the foundations were dry. A few. had a very small amount of seepage

coming in under the steel casing. None had any water coaing up from

the bottom. As soon as possible after cleanup, the caissons were

filled with concrete, usually ii.thin one hour. No caissons were left

open to the founding elevation overnight. In some cases, a caisson

%as excavated to top of roc: and left overnight then completed the

next day. This occurred when the excavation could not be completed

in time to get concrete from the plant the same day. A snnma y of

the caisson logs and final locations are included as a part of this

report in Appendix 111_. Photographs of ca!sson bottoms are typical

for all (Plate Nos. 0 and 10 - Appendix III).
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PART V PILE DRV111

5-01 Permanent Piling. There was no permanent piling driven at any of

the three sites except for some very short pieces under the paved ditch

at Dresden Street.

5-02 Temporcr:T Piling.

5-02.1 Sixth Avenue. Temporary shoring was driven at each of

the three sites in order to protect the Levee fill. At Sixth Avenue,

the piling was driven on a line 26 feet from the face of the structure.

See Plate Nos. 18, 10 and 20. The driving was very difficult and very

slo,. The contractor was unable to pull the piling with the equipment

he had so all the piling wms cut off approximately 1.5 feet below grade

and left in place.

5-02.2 Dresden Street. Temporary shoring wms also driven at

Dresden Street. This line of piling was driven approximately 15 feet

from the face of the structure. See Plate Nos. 21 and 22. The sheet

piling w.z braced against a battered set of H pile driven 37 feet

into the ground and set on 8 foot centers. (See Photos - Appendix II).

Seven sets of H pile were left in place. Four sets were poured into

the concrete base of the structure. All the rest of the bracing and

piling was removed as the bachfill progressed.

5-02.3 Dclaware Street. A rather elaborate Government designed

cofferdam wms built at the Delaware Street Pump Station site. (Sec

Plate No. 23). The piling wms driven using a vibrating type hammer
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(Foster Electric Model 275A). The sheet piling was used as the outside

form of the structure. Corrugated sheet metal was tack welded to the

inside face of the piling to minimize concrete wste and to allow the

piling to be pulled after it was no longer needed. The void between

the piling and the corrugated sheeting was filled with river gravel

prior to pullin- the piling. The only piling left in place is under

the 72" pipes.
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PPRT VI - POSSIBLE MJTU- PROBME

6-01 72 Infr-Aent Pipe - Dela,,are Street. Sometime in mid October 1981,

72-inch entrance pipe was discovered to have settled. The most obvious

failure was the first joint outside the structure wall. There wms approxi-

mately a 2-inch offset between the two sections at this joint. A subsequent

profile of the pipe invert indicated that the lowest point was actually at

the connecting collar between the existing pipe and three sections of new

pipe used to connect to the structure. There did not appear to be any

serious cracking or pipe failure in any joint except the first one outside

the building stracture. This was due to the fact that some 2 feet-9 inches

of the first section of pipe is embedded in the structure wall and, there-

fore, could not .7ex. After monitoring the pipe for nearly two months, it

did not appear that any more movement was taking place. There was a constant

floip of .water through the pipe joints that increased and decreased as the

river elevation changed. Engineering Division decided the most economical

-epair would be to insert a 28 foot long, 66-inch diameter, 3/8-inch thick

steel pipe inside the 72-inch pine and fill the annular space with non-

shrin3: grout. A change order was given to Indiana Construction Company

to do the work. They engaged Penetryn System, Inc. from Knoxville, Tennessee

to stop the flow of water through the joints by injecting a gel sealer.

After this worh was successfully completed, Deig Brothers Construction

Company subcontracted the installation and r::outing of the steel pipe.

The steel pipe had to be cut into four pieces and then revelded in the

sump area due to the limiting size of the access hatch. The annular

space vms filled by pumping approximatel.; 5 yards of 12 bag sand, cement

c-
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grout into . '. : ter 3ailders high ranCe fl'idifier calleJ L.A.-2

vms added to the ,imx in order to reduce the utter cenent ratio and there-

by minimize shrinkZe. A periodic inspection of this pipe might be in

order to assure no future settlement occurs. See Piete 1:. 17 - Append..

III, also "p.D:cndix 7.I.

6-02 Earthquahe and Coal :ines. Evanzville lies along the northern border

of an area in v_ich the possibilit, of severe earthcua:c dar.age exists.

Shoc-:s similar to the severity produced by the .iee.. ;Idrid carthqua:e of

1211 - 1812 would cause nuch damage. A repeat of the New !adrid would

create sl.oc-s of intcnsit7 V:- (considerable da7:a-e even in well built

structures).

P large .r.. of do--to;s. .-.an.-*_e is suilt over cbandcnel undcr-roand

coal nines. _-he voids lcft arc fil!: ; .;:ster, but thy are zu"Otc-L

to roof collanse ..hich conists of shale in most places. Collapse may

eventual2y lead to the surface and cause damage to surface structurcs.

A large earthqua.:e evcnt col'd contribute to collapse.

The L'elaare Street 'lant is located within 1,000 feet of mapped

underground mines. It is a possibility that the disturbed zone is more

an indication of subsidence as opposed to a fault. The lack of fault

gouge, slichen sides, displacement and continuity of disturbance found

in roc: core indicates some structure other than faulting. Dipping beds

at ground surfaces with some disturbance below is more indicative of

subsidence.

'i.pping done for Special Reort 12, titled "Environmental Ceology of The
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Evansville Area, Southern Indiana", by the Indiane Geological Survey,

shos wundcrground mining has ta'-en place directly under the Dresden

Strect and Sixth Pwvenue ?mp Plants. If any cracks develop in the

three structures, the cracks should be monitored for the possibility

of subsidence producing such cracking.
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STOLL, EVANS & ASSOCIATES
O W muhooiSs and feundatlon ConSouttait
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STOLL, EVANS & ASSOCIATES
soil mechanics and foundation consultants

A U PUMP STATION JAM WElE 7/78 my 8-I
-Al UwAOm EVANSVILLE, INDIANA SUSANI LABORATORY DATA SUMMARY
cullf INDIANA CONSTRUCTION CORPORATION

SANIPLE IDENTIFICATION4 NATURAL DRY
MR WING SAMPLE O)LPTH MOISTURE DENSITY SThEN&IN
NUMBER NUMBER (FLT) LABORATORY ULSCRII'TION ( (PCF) W 10

B-B S-1 6'-6" SOFT GRAY CLAY FILL 51.41 T .2

VERY SILTY GRAY CLAY
B-C S-1 26' (DISTURBED SAMPLE) 22.38 -TVs1.1

STIFF BROWN SILTY CLAY WITH
B-A ST-i 5-7' SOME GRAY CLAY 17.05 PP,4.2

BROWN SILTY CLAY WITH DARK
B-A ST-2 10 - 12' CLAY SILTY 19.56 PP"I.i

B-A ST-4 20 - 22' STIFF GRAY SILTY CLAY 27.10 PP2.5
STIFF GRAY SILTY CLAY WITH

B-A ST-5 25 - 27' BROWN CLAY 25.71 PP*2.4S
STIFF GRAY SILTY CLAY WITH

B-A ST-6 30 - 32' BROWN CLAY 22.06 PP"i.3
STIFF GRAY SILTY CLAY WITH

B-A ST-i 35 - 37' BROWN CLAYEY FINE SAND & 19.51 PP1.4
OLIVE-GRAY MOTTLED SILTY CLAY TVs .5 to

B-B ST-2 8 - 10' AND ORGANIC MATTER 32.43 .74
STIFF GRAY SILTY CLAY WITH

B-B ST-3 13 - 15' SOME BROWN 23.42 _ PP.I.?
- GRAY SILT WITH TRACE OF
_B-B ST-4 18 - 20' CLAY BINDER 24.0 TV-A_

SOFT GRAY SILT WITH
B-B ST-S 23 - 25' SOME CLAY BINDER ... 24.45 2.1

STIFF GRAY SILTY CLAY WITH
B-B ST-6 28 - 30' SOME BROWN MOTTLING 21.03 p1_1.7
B- SSOFT GRAY CLAY SAND
B-B ST-7 33 -35' WITH SILT 23.62 _ .4

VERY STIFF COMPACTED SILT,LITT E
_B-B ST-9 43 -43'4" CLAY BINDER & BROWN MOTTLING 13.69 ___ I4.5

B-C ST-1 4 - 5' BROWN SILTY CLAY 23.65 P-I.3
BROWN MOTTLED SILTY CLAY

B-C ST-2 8 - 10' WITH TRACE OF SAND 23.27 _V- .4

1B-C ST-3 13- 15' STIFF GRAY SILTY CLAY 26.09 fPsl...
* SOFT GRAY SILTY CLAY WITH

B-C ST-4 18 - 20' BROWN FINE SAND SEAMS 24.93 _P__.0

GRAY FINE TOMED (CLAYEY) SAND
B-C ST-6 28 - 30' (SAMPLE HAD SOME CLAY AT 21.46

PERIMETER WHICH SUGGESTS
DISTURBED SAMPLE) ___

BASED ON TORVANE SIILAR TEST
OR PLNETRUMETER TEST



S STOLL, EVANS & ASSOCIATES
soil ,nechanics and foundation consultants

A$ NW PUMP STATION NY PCJ '," 7/78 Bhil 8-2
M ainM EVANSVILLE, INDIANA .1J11111 LABORAIORY DATA SUMMARY
am? INDIANA CONSTRUCTION CORPORATION

SSAI.PLE IDENTIFICATION NATURAL DRY SHEM
BORING SAMPLE ULPTH MOISTURE DENSITY STRENGTH
NUMBER NUMBER (FLI T) - LAUOATU:Y DI SCI'll'TION (% , !F) (KF)

OLIVE GRAY MOTTLED SILTY P,.3.25
B-D ST-1 3 - 5' CLAY WITH ORGANIC MATTER 28.96 to 3.76

BROWN SILTY CLAY WITH PP- 2.2S
B-D ST-2 8 - 10' POSSIBLE SILT SEAMS 22.25 to 2.3S

GRAY VERY SILTY CLAY PP" 2.
B-D ST-3 13 - 15' (CLAYEY SILT) 25.60 to 3.5

GRAY VERY SILTY CLAY
B-D ST-4 18 - 20' (CLAYEY SILT) 27.69 PP- 1.5

GRAY VERY SILTY CLAY WITH SILT PP- 1.35
B-D ST-5 23 - 25' SEAMS (CLAYEY SILTl___... 24.94 to 1.75

B-D ST-6 28 - 30' GRAY SANDY SILTY CLAY 21.28 TV - .72

B-D 30+ GRAY FINE TO MEDIUM SAND
BROWN SILTY CLAY WITH SOME PP- 1.2

B-E ST-1 4_- 6' SAND (POSSIBLE FILL) 23.21 to 1.3

BROWN-GRAY MOTTLED SANDY
B-E ST-2 8 - 10' SILTY CLAY 24.17 TV - .48

BROWN-GRAY MOTTLED Pp- 1.0
B-E ST-3 13 - 15' VERY SILTY CLAY 27.19 to 1.25

B-E ST-4 18 - 20' GRAY CLAYEY SILT 27.75 TV - .44
TV a .42-

B-E ST-5 23- 25' GRAY CLAYEY SILT 28.46 to.'.
OLIVE-GRAY SILTY CLAY

B-E ST-6 28 - 30' ITH SAND 23.56 TV a .M

ROWN FINE TO MEDIUMB-F ST-1 3-5' SAND WITH SOME SILT - -

RAY SILTY CLAY WITH
B-F ST-4 18-20' RACE OF SAND _ 28.00 TV s.

B-F ST-5 23 - 25 GRAY CLAYEY SILT 28.14 PP w1.4

PP .9
B-F ST-6 28 - 30' GRAY CLAYEY SILT 26.74 to 1.0

* LASED ON TORVANE SlILAk TI.ST
OR PENLTRUMETLR TEST



[1 E STOLL, EVANS & ASSOCIATES
SONrnwanict and foundatim maubits

AGWF PUMP STATION eY UWS 7/78 SKI,1 8-3
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COT. INDINA CONSTRUCTION CORPORATION ANALYSIS SUMARY

, tw

os

LUL

0-

I-n

UU

00

al co fl. %0 W

CA N-4z N3 ~



U STOLL, EVANS & ASSOCIATES
soil mechanics and fundiwt msultats

"PUMP STATION my UWS of 7/78 ow 8-4
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T~ -~STOLL, EVANS & ASSOCIATES
mel chanics and toundlaiu mautnts

M'w PUMP STATION at UWS I 7/78 s B-5
A s Uwe" EVANSVILLE, INDIANA ssiJBJHI PARTICLE SIZE DISTRIBUTION
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wwwwwwwwoSTOLL, EVANS & ASSOCIATES
JOB NAME: PUMP STATION BY: LV/PCJ DATE: 7/713

JOB LOCATION: EVANSVILLE, INDIANA SUBJECT: GRAPHICAL SUMMARY OF TESTS

CLIENT: INDIANA CONSTRUCTION CORPORATION BORING NO. A _SHEETNO

NATURAL DRY LEGEND
DENSITY - (3 V-PEMETROMETER TEST

(LDS 'CU FT O-TTVANE SHEAR TEST
80 100 120 140 (- LWWCOMESSM OW8

E SHEAR STRENGTHSTANDARD 1.3 1!6 1.9 2.2 (RW F.
2LVA PENETRATION - (*)-c mlGC 1 .0 2.0

TION PROFILE I8LOWSF00i~ MOISTURE % -
(FEET) (ADESCRIPTION LIMITS so5 100

- 1________ _ 1010 20 340110 20 30 40 m

G.S. -359.4

360- - - ---- -

FILL: BROWN SILTY
SANDY CLAY

SBROWN SILTY CLAY 0c z

350 - - - - -- - - - - -

gV

34Q-
wGRY SILTY CLAY

330-

I "ROWN-GRAY SILTY CLAY,
"SOME FINE SAND

120 - SHALELA - - - - -

0- LOG INTERPOLATED FROM----------------------------

ALYSIS

-- - - - - - - ai4



fl STOLL, EVANS & ASSOCIATES
JOB NAME: PULM STATION BY: LV DATE: 77

S JOB LOCATION: EVANSVILLE, INDIANA SUBJECT: GRAPHICAL SUMMARY OF TESTS
CLIENT: INDIANA CONSTRUCTION CORPORATION BRN O _-SETN .~ .

NATURAL DRY LEGEND
DENSITY - I V-PENETROMETER TEST

(I~ It F1 -) -TORVANE SHEAR TEST
80_100_120_140_':,-UNJONFINED COMPRESSION TEST
8010 12 4 SHEAR STRENGTHSTANDARD 13 1'6 1.9 221 (KtS FT I

ELEVA PROFLE 2 PENETRATION - iMGCLf Mi . .
TIN 01 RFIEILOWS FOOT) MOISTURE % - 0

- (FEET) 2DESCRIPTION LIMITS - 50 100
1____________ 0 10 20 30 40 10 20 30 40 (Ki'o ml

360- .S. =356.3'--

FILL: CINDERS, BROWN
SSILTY CLAY

350. - WITH GRAVEL - - _ - --

GRAY MOTTLED SILTY 7
340. CLAY- - _ - - - - - - - - - -

-GRAY SILT WITH

30 CLYBINDER 
V

GRAY SILTY FINE SANDv
GRAY SILT AND SOME

*CLAY BINDER
-GRAY SILTY FINE SAND

WITH CLAY SEAMS
320-

:*GRAY SILTY FINE SAND

GRAY SHALE 0>

310-



fl STOLL, EVANS & ASSOCIATES

JOS NAME: PUMP STATION BY: LV DATE: 7/78

JOB3 LOCATION: EVANSVILLE, INDIANA SUBJECT. GRAPHICAL SUMMARY OF TESTS

CLIENT: INDIANA CONSTRUCTION CORPORATION BORING NO... D SHEET NO. 1S-

NATURAL DRY LEGEN40
DENSITY - [1 -PENETROMETER TEST

It 0!,CU F 1 6 ®-TORVANE SHEAR TEST
80 100 120 140 G -Ut"OFIINED COMPESSM TEST

STANDAD 1 3SHEAR STRENGTHJISADR l1.6 1.9 2?21Ft

ELEVA- PENETRATION - MG U Us 1.0 2.0
TION 2PROFILE OITURE %-

- (FEET) 40DESCRIPTION InLIMITS- - 50 100

p- _________ 10 200 40,10 20 3040 Kwso M)

G.S. a 359.5'

360- - - - - - - --

FILL: BRICK, ROCK;
BROWN SILTY CLAY WITH e.3,t i-b-1 S
ORGANIC MATTER

- 350-
BROWN SILTY CLAY

34 ',GRAY SILTY CLAY WITH I -

SILT SEAMS

330 GRAY FINE TO MEDIUM 1-,- --

SAND



ji STOLL, EVANS & ASSOCIATES
T JB NAME: PUMP STATION BY: LV DATE: 7/78

JOB LOCATION: EVANSVILLE, INDIANA SUBJECT: GRAPHICAL SUMMARY OF TESTS
CLIENT: INDIANA CONSTRUCTION CORPORATION BORING NO.- _C_ SHEET NO. 1-

NATURAL DRY LEGEND
DENSITY - EQ V-PENETROMETER TEST

(LBS ICU FT ) ®(-TOFIVANE SHEAR TEST

(FEET)~~~S DE~nTO EERTO~4 100 20 40 0 -UNCONFINED COMPRESSON TW

CINDERAR
0LVA 1. .

BROW MOTTLED SILTYOSTRE%
TIO 350IL LIMID - k- -/

10 0 20 340120 304 Y101

GRY SILTY CLAY WT

BROWN FINTESAD SEAMLTY_

GRAY SILTY SAD WITH

330Y CLAY SEAM4S -

K 320---- - - - - - - - -



Anpendix 'I

Core Data

* Delavare Street

* Puflp Station
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Appendix% VI

Caissons

Delaware Street

Pwnp Station
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Appendix VII

72" R.C.P. Influent

Delaware Street

Pump Station



iMir

0: 2(0

aiuj -) -- N

(J.1

0 kg

90'

w-jI w J-

(1(y

w f
& (0 _2



• r n 13

r

I'- m U

EN~~ 7-i :

rz -\? g.

m C ,.-. ?S m

6'T- r6

ISI

m l -- ' -.. . .. A "4".'-

"LA

N 44

N .. In-. -

IM'

N m

'IT

IF -

rn-r
7r



000

'm c

i- 4

CDIs

ro v

rr

mmrr

r 0I

4I



I


