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1.0  Project Description

The purpose of this geotechnical study is to explore the existing subsurface conditions
present at the existing structure (SN 051-0051) carrying FAS 1806 (IL. 250) over an unnamed
stream in Southwest %4 of Section 5 and Northwest ¥4 of Section 8, Township 3 North,
Range 12 West, 3* PM in Lawrence County approximately 0.7 miles gyest of Bridgeport, IL..
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2.0 Existing and Proposed Structure Information
Existing Structure

The existing structure (Existing Structure Number 051-0051) is a single-span, reinforced
conctete slab bridge supported by two closed abutments on spread footings on untreated
wooden piles. The original structure was constructed in 1924 with a superstructure 20’-0” in
length face to face of abutments with a 32°-3” roadway width on a 0° skew. All four corners
of the structures are protected with the Texas Turndown end sections.

F.A.P. Route 1806 (IL 250) Over Unnamed Stream (GEOTECH
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Proposed Structure

The proposed structure is a single span steel wide flange bridge having 45’-0” back to back
of integral abutments using a beam or plate girder on the existing skew and alignment. The
proposed face to face parapet clear width is 36>-0”.  The proposed bridge will have 2:1 end-
slope and open abutments set back to avoid the existing substructure units.

3.0 Site Investigation, Subsurface Exploration and Generallz% rface Conditions

No existing soils information could be obtained for the g tucture. T'wo new soil test
borings, 1-Hast and 2-West were advanced IDOT pe1so1 g October 2008. Test boring 1-
East was advanced at station 234+65 (Elev. 460. 5 test boring 2-West was advanced at
station 235+55 (Elev. 460.93).

The soil profile encountered is described a&@ ff sandy clay to sandy clay loam from
just below asphalt /concrete surface (El 460.93) to Elevation 456.01 (1-East)

and Elevation 455.13 (2-West). Mois tcnts in the sandy clay and sandy clay loam
ranged from 16 to 17 percent. 1 oil borings, the sandy clay and sandy clay loam
transitioned into a gray, soft to soft (muck) silty loam that extended to depths of

approximately 7 feet. Moy t tents in the very soft (muck) ranged from 20 to 27
percent. The soft to very s& loam transitioned into a brown/gray to gray, medium to

stiff, sandy clay loam jn rings. 'The brown to gray, medium to stiff, sandy clay loam
extended to depths of\ et in boring 2-West and 12 feet in boring 1-East.

Continuing wit t, the brown to gray medium to stiff sandy clay loam transitioned into
a blue, sti he blue, stiff, clay extended to a depth of 14.5 feet (Elev. 446.01). The
blue stift N transitioned back into a gray, medium to stiff silty loam that extended to a
depth of 20 &t (Hlev. 440.51). Moisture contents within the silty loam ranged from 47 to
50 percent. Wood fragments were observed within the samples collected within the silty
loam stratum. The medium to stiff silty loam transitioned into a gray, soft silty loam that
extended to a depth of 25 feet (Elev. 435.51). Moisture contents within the soft, silty loam
ranged from 18 to 27 percent. The silty loam transitioned into a gray, stiff to very stiff, clay
loam till to silty clay till and extended to a depth of 49.5 feet (Elev. 411.01) where a gray,
very dense, silty clay shale was encountered. The boting was terminated in the gray, vety
dense, silty clay shale at a depth of 50.3 feet (Elev. 410.21).

Beneath the brown to gray, medium to stiff sandy clay loam, previously mentioned, 2-West
transitioned into a red marbled gray, stiff to very stiff, sandy clay loam till. The sandy clay
loam till extended to a depth of 39.5 (Elev. 421.43) where a gray very dense, silty clay shale
was encountered. ‘The very dense gray clay shale was described as slightly to moderately
weathered. The very dense, gray clay shale was cored from a depth of 40.4 feet (Elev.
420.53) to 50.4 (Elev. 410.53) were the exploration was terminated. Unconfined
compressive strength tests yielded results of 7.9 to 14.2 tons per square feet (tsf).
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Groundwater was observed in soil boring 1-East at a depth of 45.1 feet (Elev. 415.5) at
completion of the boring and 8.51 feet (Elev. 452.0) after 7 days. Due to coring activities,
groundwater levels could not be ascertained immediately. After 24-hours, groundwater was
observed in soil boring 2-West at a depth of 5.73

4.0 Geotechnical Evaluations

A. Settlement \*
O

Based on the proposed project information, the existin be raised approximately
1.9 feet at each abutment and tapered back into the existgg#ade under the approach slabs.
Based on preliminary settlement calculations, the ingmgse in stress due to the increase in fill
would produce only minor settlements in the rang inch near the eastern abutment and
less than 1-inch near the western abutmens. ’@ pver, the majority of the settlement is

anticipated to take place during construction%e approaches.

pavement. In addition, an anticipa oWable bearing capacity of 2,000 pounds per square
feet (psf) should be adequate for cement.

Based on the soil data, the potential g@:nt should not adversely affect the approach
e

However, based on the soil ¢ data, the natural moisture contents of the upper silty clays
were mostly above 202 DQ ore, it 1s possible that some settlement could occur under the
proposed abutments & the increase in soil stress from the bridge structural loadings. As
a result, due to tthZ:tl ment potential and type of proposed abutment (integral), spread
footing foundat@ uld not be feasible for this structure.

B. Slope Sbility

Based on available soil boring information and recommendations from the IDOT
Geotechnical Manual, slope stability calculations have been conducted using the XSTABL
computer program. The proposed structure endslopes will be stone riprap (Class A4)
protected. The use of 1:2 (V:H) endslopes yielded acceptable static Factors of Safety of
greater than 1.9 for the west and east embankment, respectively. A seismic analysis yielded
acceptable Factors of Safety of greater than 1.5 for the west and east embankments,
respectively.

C. Seismic Considerations

Based on the requirements of the 2008 IDOT Bridge Manual and the 2009 Design Guide —
AGMU Memo 09.1 — Seismic Site Class Definition, the required seismic data shall be based
on new USGS seismic hazard maps for 7% probability of exceedance in 75 years (1000 year
return period) and the 2008 AASHTO LRFD Bridge Design Specifications Manual.

Based on the seismic hazard maps the following coefficients should be used in design:

Ss=0.352 g, Fa=1.52; therefore Design Spectral Accelerations at 0.2 sec, (Sps)=0.534 ¢
$1=0.097 g, Fy=2.40; therefore Design Spectral Acceleration at 1.0 sec, (Sp1)=0.232 ¢
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According to Table 3.10.3.1-1 (Site Class Definitions) of the 2008 AASHTO LRFD Manual,
the project site soil profile is most accurately described as the AASHTO Soil Site Class D.

According to Table 3.10.6-1 (Seismic Zones) of the 2008 AASHTO LRFD Manual, the
Seismic Performance Zone is most accurately described as (SPZ)=2 (0.15<Sp1<0.30)

According to the boring log data, liquefaction of soil layers does @ear to be a concern.

D. Scour
Based on the revised Hydraulic Report dated July 1, 2 anticipated scour depth for
the 100 year flood event under pressure flow is 8.0 feet#Sed on boring data, the in-situ

soils at the stream bottom elevation are sandy, @:Iay loams with soft consistencies.
Therefore, no reduction in the Hydraulic Re‘po - depths 1s warranted. The proposed
structure will include open (integral) abutm cted by riprap, Therefore, based on the
2008 IDOT Bridge Manual (page 2-80), t %@:om is typically set at the bottom of the
abutment or pile encasement and not at t@dieted scout.

Design Scour sMAbutment East Abutment

Elevation (ft "~ 455.95 455.72

E. Mining Acﬁvi&\

Based on agevi the Illinois State Geological Survey’s on-line collection of County Coal
Maps andQgctories, the proposed structute is not located over a mine or mined out area.
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5.0  Foundation Evaluations and Design Recommendations

Based on the results of the subsurface exploration, current site conditions observed, and
laboratory results, items of geotechnical interest and considerations ate discussed in the
following sections. A summary of the estimated abutment loadings is provided in the
appendix.

A. Spread Footings \*

Based on the soil boring logs, several stratum of soils 1 &1 soil zones consisted of
soft to stiff silty clay loam soils that were above 20% na oisture. Due to the proposed

use of an integral abutment structure and the pgigntial for settlement, spread footing
foundations would not be feasible for this structure!

TS
B. Drilled Shafts / Piers \}
An integral abutment structure has be osed at this site. Due to the soil type and wet
conditions in the lower depths, drill a% foundation would require special treatment such

as casing and are therefore not rc& ended.

C. Piles &O

Based on the IDOT @anual, driven piling is the preferable alternative for the integral
abutment type. Baged otPthe limitations set forth in the IDOT Bridge Manual steel H-piles

or metal shell p y be used for the proposed structure. However, due to the presence of
shallow CIQ“ drock and seismic conditions, end beating H-piles ate recommended
to

According e boring logs, the clay shale bedrock is faitly competent. Design calculations
were conducted to obtain the nominal required bearing as directed by the IDOT Bridge
Manual and Design Guide 3.10.1 — LRFD Geotechnical Pile Design Procedute.

The piles were extended to the clay shale bedrock. Using the requited nominal unit end
bearing resistance (qp) value for shale (3888 ksf as directed on page 3.10.1-2 of the Design Guide)
times the end bearing area of the pile, the nominal required beating values were obtained.
However, due the end bearing on the clay shale, the nominal required beating values
calculated exceeded the maximum nominal required bearing for each steel HP section. As a
result, it is recommended that the end-bearing H-piles be driven to the maximum nominal
required bearing capacity for the pile size chosen.

As stated in the IDOT Bridge Manual when H-piles are driven to their maximum nominal
required bearing and the majority of resistance is developed in rock, the estimated length of
the pile shall include the amount of penetration into rock. Given the faitly competent nature
of the clay shale bedrock, a penetration of approximately 4.0 feet into the shale is
anticipated. It should be noted that the pile data sheets provided do not supersede IDOT
pile foundation design policy.
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Table 1 and Table 2 provided below gives the anticipated rock bearing elevations for the
west and east abutments, respectively based on soil boring data and estimated pile length.
The pile lengths are based on 2 feet embedment into the integral abutment and 4 feet

embedment into shale bedrock.

In addition, the Tables provide the nominal required

bearing (which in this case is the piles maximum nominal required bearing) and the factored resistance

allowable for each H-pile type.

Table1 East Abutment (Estimated End BearinglP1 th / Pile Capaci
g pacity
. Nominal
Top H- Top of Clay | Est. H-Pile Est. e ype Required Factored
Pile Shale Bedrock Bottom End Bearting** Resistance
Elevation Elevation Elevation | Bear (kips) Allowable
(includes 2* (based on boring (includes 4 P p (kips)
into logs 1-East) penetration ) )
abutment) into clay % *%* NRB is same as
shala Max NRB due to end
bedrock Bearing on Shale
457.72 411.01 1 50.71 HP 8X36 286 143
\Q HP 10X42 335 167.5
Q O HP 10X57 454 227
HP 12X53 419 209.5
HP 12X63 497 248.5
HP 12X74 589 294.5
HP 12X84 664 332
HP 14X73 578 289
HP 14X89 705 352.5
HP 14X102 810 405
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Table 2 West Abutment (Estimated End Bearing Pile Length / Pile Capacity)
4
. ; inal
Top H- Top of Clay | Est. H-Pile Est. Pile Type ired Factored
Pile Shale Bedrock Bottom End Bearting** Resistance
Elevation Elevation Elevation | Bearing (kips) Allowable
(includes 2 (based on boring (includes 4 Pile P (kips)
feet into logs 2-West) penetration Lensth * % NRB is sam
abutment) into shale (fg Max NRBld{Je toeealfd
bedrock) Bearing on Shale
*
457.95 421.43 417.43 HP 8X36 286 143
K@ HP 10X42 335 167.5
Q&O HP 10X57 454 227
K\ HP 12X53 419 209.5
: HP 12X63 497 248.5
HP 12X74 589 294.5
HP 12X84 664 332
HP 14X73 578 289
HP 14X89 705 352.5
HP 14X102 810 405
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Due to the difference in elevation (approx 10 feet) between the East and West abutment
borings, one test pile is recommended at each abutment. Since the piles are recommended to
be end beating on shale, metal shoes should not be required. As per AASHTO, single span
bridges do not requite seismic design considerations. Therefore, a seismic lateral loading
analysis was not conducted.

Pile capacities data sheets have also been provided in the Appgngi
types nominal required bearing and factored resistance allows
shorter that the anticipated rock bearing pile lengths provided 1
capacity data sheets provided in the Appendix were devg @
analysis only. As stated in the preceding paragraphs, 1

extended to the clay shale bedrock for end-bearing city.

which list various pile
c Msed on pile lengths
ables 1 and 2. The pile
- preliminary pile drivability
commended that the piles be

Design Capacity Limitations .

There are no downdrag, liquefaction, sct%&etdement issues at this structure that would

result in capacity loss of the piling. T’ , no design capacity limitations ate necessary.
54  Construction Considerations K

Temporaty Sheeting and So@tion

Based on available Im information, traffic will be detoured around the project area
therefore; staged stri®tion and need for temporary sheeting ot soil retention structures
should not be r i

Cofterda an ‘nderwater Structure Excavation Protection

Both the east and west abutments are pile supported and are to be cast above the expected
normal water elevation. Therefore, no cofferdams, seal coats or underwater structure
excavation protection should be necessaty

Site and Soil Conditions

Based on project information, the bridge approach grades will be raised approximately 1.9
feet at each abutment. It is recommended that during the earth work activities and prior to
fill placement, that the approach grades be inspected by means of proofrolling. Any area
judged to be soft or unsuitable should be undetcut and replaced with properly compacted
engineered fill. Engineered fill placement should be monitored by nuclear density testing
methods to ensure compaction requirements have been met.

Based on site conditions the used of granular working platforms does not appear warranted.
Based on the type of structure replacement, no temporary geotextile walls or temporary
mechanically stabilized earth walls will be needed.

Final Structure Geotechnical Report
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Foundation Construction

Shale bedrock was encountered at relatively shallow depths of approximately 39.5 to 49.5
feet below grade at the west and east abutments. The soils above the bedrock were mainly
silty clay loams ranging in consistencies from medium to stiff. Given the soil conditions, H-
piles should be able to be driven to bedrock using normal pile dtiven techniques. Since the

end-bearing piles will be driven through silty clays to shale bedz etal pile shoes should
not be required.

Computations OQ

55
Pile bearing capacities were developed as per IDg' Bridge Manual and Design Guide
3.10.1 LRFD Geotechnical Pile Design Pro e.¥ Slope stability calculations were
conducted using XSTABL. 0\6
6.0 Geotechnical Data 6,\'
Subsurface boring logs and boring (o ONe Sheet are provided in the appendix of this repott.
Final Structure Geotechnical Report
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llinois Department Structure Geotechnical Report

of Transportation Responsibility Checklist
Structure Number: _051-0016  (prop.) 051-0065 (exist) Contract Number. 74108 Date:  4/24/2009
Route: FAS 1806 {IL 250)  Section: 2B-1 County: Lawrence

TSL plans by: Thouvenot, Wade & Moerchen, Inc.
Structure Geotechnical Report and Checklist by.  Geotech Engineering & Testing, Inc.

IDOT Structure Geotechnical Report Approval Responsibility : 4 Qualified District Geojgchnical Personnel

BBS Central Ge kcal Unit
Geotechnical Data, Subsurface Exploration and Testing \ Yes No N/A
All pertinent existing boring data, pile driving data, site inspection information ig @ erepori?......... K O [
Are the preliminary substructure locations, foundation needs, and project scoffe ¢ sions between
Geotechnical Engineer and Structure Planner included in the report?............. Q ................................... X O 0O
All ground and surface water elevations shown on all soil borings and disgussed n the report?.................. X O O
Has all existing and new exploration and test data been presented on rface data profile?.............. X O Od
|8 the exploration and testing in accordance with the IDOT Geotechry nual polcY? ..o < [0 O3
Are the number, locations, depths, sampling, testing, and subs x adequate for design?............... KM O O
Geotechnical Evaluations
Have structure or embankment settiement amounts and time%ﬂ discussed in report?. ..o, K [0 o
Does the report provide recommendations/treatments tqe{d settlement concerns? .......ocovvevveevnennn, O o K
Has the critical factor of safety against slope instabili eNdvidentified and discussed inthe report? .......... K 3 [
Does the report provide recommendations/treatmegf® dress stability concems? ..o, o 1 K
Is the seismic design data (PGA, ampiification€gftedyry, etc.) noted in the report? ... X ] O
Have the vertical and horizontal limits of any JONg™®@le layers been identified and discussed?................... >3 [ 0O
Has seismic stability been discussed a h@" siope deformation estimates been provided? .............. < L1 O
Has the report discussed the proximity o mapped mines or known subsidence events?................... X [0 O
Has scour been discussed, any Hydrglilics Report depths reported & soil type reductions made? .............. K O O
Do the Factors of Safety meet A and IDOT policy requirements? ..., X1 O
Geotechnical Analyses% gn Recommendations
When spread footings are r mended, has a bearing capacity and footing elevation been provided
far each substructure or fOOHNINEOIONT ..o e T O K
Has footing sliding capacity been disCUSSEA? ... e [ I
When piles are recommended, does the report include a table indicating estimated pile lengths vs. a
range of feasible required bearings and design capacities for each pile type recommended?...................... K O O
Have any downdrag, scour, and liquefaction reductions in pile capacity been addressed? ... O O K
Will piles have sufficient embedment to achieve fixity and lateral capacity? ........ccoocv e, KO [l
Have the diameters & elevations of any pile pre-coring been specified (when recommended)?................... O O X
Has the need for test piles been discussed and the locations specified (when recommended)? ................ (M O 4
Has the need for metal shoes been discussed and specified (when recommended)? .........ccocoovveieee X 1 [
When drilled shafts are recommended, have side friction and/or end-bearing values been provided?......... O o K
Has the feasibility of using belled shafts been discussed when terminating above rock, or have
estimated top of rock eievations been provided when extending into rock? ..., O O ®
Have shaft fixity, lateral capacity, and min. embedment been discussed? ... O O &
When retaining walls are required, has feasibility and relative costs for various wall types been
FISCUSSEA? oo e e, o 0O X
Have lateral earth pressures and backfili drainage recommendations been discussed?.................coooee O &0 K
Has ground modification been discussed as a way tc use a less expensive foundation or address
S DIlIY CONMCBINS T i e e e O 0O =
Have any deviations from IDOT Geotechnical Manual or Bridge Manual policy been recommended?......... O XK O
Construction Considerations
Has the need for cofferdams, seal coat, or underwater structure excavation protection been discussed?... K [ O
Has stability of temperary construction slopes vs. the need for temporary walls been discussed?............... K 0 O
Has the feasibility of cantilevered sheeting vs. a temporary soii retention system been discussed? ............ K O O
Has the feasibility of using a geotextile wall vs. a temp. MSE for any temp fill retention been noted?.......... O O K

“In order to aid in determining the level of departmental review, please attach additional documentation or reference specific
portions of the SGR to clarify any checklist responses that reflect deviation from IDOT policy/practice.”

BBS-2602 (4/05)






Bench Mark: B.M, 509-Chiseled square on southeast wing wall of SN, 05!-0051 Efev. 460.39

Existing Structure: SN, 051-0051 was built in 1924 as a single span reinforced concrete
deck slab struciture on closed gbufmentfs with pile supported footings, It consists of g
superstructure 20°-0" in length, (face To Face of abutments), and provides o widih of 32°- 2"
out to out. The sfructure was constructed without o skew. Traffic will be detoured.

Safvage: None.
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ORAWN ASW 21 l 5 Spaces & 6-8" = 337-4 |2’-H“ WADE &
' MOERCHEN, INC.
GHECKED, ALH CROSS- SECTION ;

CORPORATE DOFFICE
4940 0id Coltinsviie Road ’ \
Swanses, lllinois B2226 ' WM
Tel: 618.624.4488 \ ,
Fax: G1B.624.6688

SWANSEA » WATERLOQ * EDWARDSVILLE » CARBONDALE + ST. CHARLES | FVOMEERS & SURVEVCHS & PLANNERS

F.AS. TOTAL | SHEET
SECTION COUNTY
SHEET NO.1 |RTE. SHEETS| ~NC.
1806 28-1 | AWRENCE -
1 SHEET CONTRACT NO. 74106

FEQ. ROAD DIST. NO. _ 3[LLINOIS|FED. AlD PROJECT
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SUBSURFACE DATA PROFILE 051-0051.GPJ D6TEMPLT.GDT 08/11/25

Located in‘the Sec 5 - SW 1/4, Sec 8 - NW 1/4 of Section , Township 3 N, Range 12 W of the 3 P.M.
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NOT TO HORIZONTAL SCALE

lllinois Department
of Transportation

Division of Highways

Ilincis Depariment of Transportation

VARIATIONS IN SUBSURFACE
CONDITIONS MAY EXIST
BETWEEN BORINGS

Abbreviations

WOH - Sampler Advanced by Weight
of Hammer, WOP - Welght of Pipe
B.5. - Before Seating

Groundwater
¥ First Encounter
g Completion
y after {refer to log) hours

SUBSURFAGE DATA PROFILE

Route: FAS 1806
Section: 2B-1

County: Lawrence

SUBSURFACE DATA PROFILE 051-0051.GPJ DSTEMPLT.GDT 08/11/25






Latitude W 87 deg 46.278 min, Longitude N 38 deg 42.974 min. Map Datum WGS 84

lllinois Department Page 1 of 2

of Transportation SOIL BORING LOG

Division of Highways

fliinols Departrment of Transportation Date _ 10/28/08
ROUTE ___ FAS 1806 DESCRIPTION IL 250 over Un-named sfream LOGGED BY _E. Sandschafer
SECTION 2B-1 LOCATION _Sec 5- SW 1/4, Sec 8- NW 1/4. SEC. TWP.3 N, RNG. 12 W, 3 PM
COUNTY Lawrence DRILLING METHOD _Hollow stem auger & split spocon . HA ER TYPE Auto 140#

STRUCT. NO. 051-0051 DI B | U | M !syrface Water Elev. Py ft DiB | U | M
Station 235+10 E L c o Stream Bed Eia i ft E L C o

P 0] S 1 P O ] |
BORING NO. 1 East T W S ! Groundwate T| W S

Station 234+65 Hi S lQu| T HI S lQu, T

Offset 8.50ft Lt i o .

Ground Surface Elev, 46051 ft | (ft}| (/6") (fty (16"} | (tsf) | (%)
2 3/8" asphalt on 7 1/2" concrete 4 04 | 27
pavement. 45971 1 B
Gray, CLAY. B

45851 | B
Stiff, damp, gray, SANDY CLAY. 15 ¢
22 2 0.3 ] 18
R 2 | B
45601 |
Soft, very damp, gray, SILTY ) 43551 5| O
LOAM. V2 [8A7 27 | Stift, damp, gray, CLAY LOAM 2 710778
1 B THLL. 13| B
ps ggm N N
Medium, damp, brown/gg¥, 5 2
SANDY LOAM. 5 109 18 4 [22] 16
10 B 5 B
45101 | ]
Medium, damp, red marbled gray, 10| 4 30| 3
SANDY CLAY LOAM. 7 o7 118 4 120118
108 B 1 7 B
44851 | ]
Stiff, damp, blue, CLAY. 4 ]
5 1.9 | 25
8 B ]
446.01 | o
Medium to stiff, damp, gray, SILTY 45| O as] 3
LOAM. 2 06 50 5 1471 17
With Wood fragments. - 2 B 1 7 B
— ]
2 T 47 B
R =
44051 20| © 42051 -a0| 2

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two biow values in each sampling zone (AASHTO T206)

BBS, from 137 (Rev. 8-99)



Latitude W 87 deg 46,276 min, Longitude N 38 deg 42.974 min, Map Datum WGS 84

lllinois Department

of Transportation

Division of Highways
lilinois Department of Transportation

ROUTE FAS 1806 DESCRIPTION

SOIL BORING LOG

Page 2 of 2

IL 250 over Un-named stream

Date _ 10/28/08

LOGGED BY _E. Sandschafer

SECTION 2B-1 LOCATION _ Sec 5 - SW 1/4, Sec 8 - NW 1/4, SEC., TWP.3 N, RNG. 12 W. 3 PM
COUNTY Lawrence DRILLING METHOD _ Hollow stem auger & split spoon . HAMBIER TYPE Auto 1408
STRUCT. NO. 051-0051 D B | U | M | surface Water Elev. ft

Station 235+10 El L C 1| O | streamBed 5219 ft

pio| s |

BORING NO. 1 East T W S 1 Groundwate

Station 234+85 H 8§ T |l First Encounts 433.0_ ft

Offset B.50ft Lt _ 4155 ft

Ground Surface Elev, 46051  ft |{ft}; (/6") 452.0 ft
Stiff, damp, gray, CLAY LOAM 3
TILL. e

32 ] 19

416.01 ¢
Very stiff, damp, gray, SILTY (=
CLAY TILL. \

41101 |
Very dense, moist, gray, SILTY 5ol 41
CLAY SHALE. 410.21 EOjan
Extent of exploration. 50010

Benchmark: BM 509 chiseled
square on Sk wingwall of existing
structure, Stg 235+00, 17.58' Rt =
460.3% elevation. Provided by —
Program Development.

The Unconfined Compressive Strength (UCS}) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value} is the sum of the last two blow values in each sampling zone (AASHTO T206)

BES, from 137 {Rev. 8-99)



lllinois Department Page 1 of 3

of Transportation SOIL BORING LOG

Division of Highways

Latitude W 87 deg 48.279 min, Longitude N 38 deg 42.976 min. Map Datum WGS 84

llinois Department of Transportation Date _ 10/27/08
ROUTE ___ FAS 1805 DESCRIPTION I 250 over Un-named stream . LOGGED BY E. Sandschafer
SECTION 2B-1 LOCATION _Sec 5 -8W1/4, Sec 8 - NW 1/4, SEC., TWP.3 N, RNG. 12 W, 3 PM
COUNTY Lawrence DRILLING METHOD _ Hollow stem auger & split spoon . HAMBIER TYPE Auto 140#
«
STRUCT. NO. 051-0051 DI B | U M| gyrface Water Elev. ft by B U | M

Station 235+10 Ei L | C O | streamBed } 5240 ft El LI C O

P O S i P 8] S §
BORING NO. 2 West T| W S || Groundwate L S

Station 235455 HI S | Qu| T || FistEngounte Dry ft HI S |Qu| T

Offset 6.00ft Lt Washed _ ft .

Ground Surface Elev. 460,93 ft |(ft)] (/8") ] (tsf) P 4552 ft  [(ft)| (6"} {tsf) | (%)
5" agphalt on 10" concrete ¢ , gray, CLAY LOAM 6 361 14
pavement. ™ 1 10 B

459.63
Stiff, damp, gray, SANDY CLAY - —
LOAM, — R
17 3
28 \ 4 1.2 1 15
R %\ 6 | B
25 3
2 1.6 | 20 435.33 6 2.1 15
Very soft, wet, gray. SILTY LOAM - ! 8 Gray, SANDY LOAM. A\ . i 1918
muck. \ | 8tiff, damp, gray, CLAY LOAM .
» 93_93 TILL.
Stiff, damp, gray, SANDYEL 3 3
LOAM. §AA _ 5 119 16
5 | B 17| B
45143 | o
Soft, very damp, gray, SILTY a0l 2 g 3
LOAM, ASDTS 5 0853 5T E T 17
Stiff, damp, red marbled gray, a3 B 7 B
SANDY CLAY LOAM TiLL,
2 o
4 1.6 | 20
5 B B
a5 1 ol 3
4 1.1 18 5 16 | 26
1 4 B 1B
44393 | |
Very siiff, damp, brown marbied 5
gray, CLAY LOAM TILL. 8T 3514 ]
13 | BS
o 42143 |
440,03 20, 4 49, 40

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T2086)

BBS, from 137 (Rev. §-99)




{ atitude W 87 deg 45.279 min, Longitude N 38 deg 42.976 min. Map Datum WGS 84

lllinois Department Page 2 of 3

of Transportation SOIL BORING LOG

Division of Highways

Hlinois Department of Transportation Date ﬂg—uﬁgﬁw
ROUTE FAS 1806 ~ DESCRIPTION IL 250 over Un-named stream LOGGED BY E. Sandschafer
SECTION 2B-1 LOCATION _Sec 5 - SW 1/4, Sec 8 - NW 1/4, SEC., TWP. 3 N, RNG. 12 W. 3 PM
COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon . HA ER TYPE Auto 140#
STRUCT. NO. 051-0051 D1 B U M surface Water Elev. ft
Station 235+10 El L | C | O | streamBedEsa 452 19 ft
Pl O | S I
BORING NO. 2 West T W S | Groundwate
Station 235+55 Hi S :Qu| T | First Encounts Dry ft
Offset 6.00ft Lt . Upon JoMgletion  Washed ft
Ground Surface Elev,  460.93  ft |{ft)| (/6") [ {tsf) | (%) || Af Hrs. 4552 ft
Very dense, moist, gray, CLAY 420). 50/4" 8
SHALE. {continued) —450/1" \
Borehole coniinued with rock R "
coring. _—

&
&

<

-60

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, $-Shear, P-Penetrometer)
The SPT (N vaiue) is the sum of the last two blow values in each sampling zone (AASHTO T206)

BBS, from 137 {Rev. 8-99)



Hlinois Department
of Transportation

Division of Highways
lllinols Department of Transportation

ROUTE ___FAS 1808  DESCRIPTION IL 250 over Un-named stream

Page 3

ROCK CORE LOG

Date

LOGGED BY E. Sandschafer

of

3

10/27/08

SECTION 2B-1 LOCATION _Sec 5 - SW 1/4, Sec 8 - NW 1/4, SEC. . TWP.3 N, RNG. 12 W. 3 PM
COUNTY Lawrence CORING METHOD _ Rotary, surf set diamond bit A 'é . CORE ?
NW, conv dbl b C ] T R
STRUCT. NO. 0510051 CORING BARREL TYPE & SIZE____ splitinng dc o Q i E
Station 235+10 . ElO]| Vv M N
Core Diameter _....2.06 i plrl|E E G
BORING NO. 2 West Top of Rock Elev. ... 42143 TlE|R T
Station 235455 Begin Core Eley, __420.83  ft H » H
Offset 6.00f Lt .
Ground Surface Elev.  460.93  ft (ft}) 3§ (%) | (%) (minfft)| (tsf)
Gray, slighfly to moderately weathered, SANDY CLAY SHALE. ¢ 420.53 TTB2CY 77 | 75 1.3

>

Rock core B2C1 from 43.4' to 43.9' depth Qu = 7.9 r&

o

Rock core B2C2 from 48.9' o 50.4' depth Qu = 14.2 {sf. 410,53

B2CZ 100 | 100

1.1

Extent of experation.

Benchmark: BM 509 chiseled square on SE wingwal: of existing structure, Sta 235+00,
17.5' Rt = 4680.3% elevation. Provided by Program Development,

Color pictures of the cores Available on request
Cores will be stored for examination until 10/27/C9

The "Strength" column represents the uniaxial compressive strength of the core sample (ASTM D-2938)
BBS, form 138 (Rev. 8-99)
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Table 3 East Abutment / Pile Capacity
(Friction)
. NRB FRA Est. Length
Pile Type : :
4 (kips) | (kips) (£t)
1225 | 61.3 40
HP 8 x 36
160.0 | 80.0 45 ‘\
‘
146.8 | 73.4 ﬂ E
HP 10 x 42 ~
1740 | . 87.0 4
149.8 | 74 40
HP 10 x 57 N
177.5 \ 45
v
87.1 40
HP 12 x 53
< 6.8 | 103.4 45
1757 | 87.9 40
H o
\ 208.8 | 104.4 45
1776 | 88.8 40
HP 12 x 74
2111 | 1055 45
1792 | 89.6 40
HP 12 x 84
2129 | 106.5 45
203.6 | 101.8 40
HP 14 x 73
2423 | 1212 45
205.8 | 102.9 40
HP 14 x 89
2450 | 1225 45
207.6 | 103.8 40
HP 14 x 102
2472 | 123.6 45
209.7 | 104.9 40
HP 14 x 117
249.6 | 124.8 45

Final Structure Geotechnical Report

F.A.P. Route 1806 (IL 250) Over Unnamed Stream
Existing Structure Number: 051-0051

Lawrence County, lllinois

Geotech Project: 08382

[GEOTECH

EncineerinG & Testing, Inc.



Table 4 West Abutment / Pile Capacity

(Friction)
. NRB FRA | Est Length
Pile Type . .
i (kips) | (kips) (£t
113.3 56.7 30
HP 8 x 36
131.7 65.9
135.7 67.9
HP 10 x 42
157.8 78.9 35
138.4 30
HP 10 x 57
161, 35
A 80.5 30
HP12:% 53
87.2 93.6 35
i 162.4 81.2 30
H@\ 63
188.9 94.5 35
Q\ 164.1 82.1 30
HP 12 x 74
191.0 95.5 35
165.6 82.8 30
HP 12 x 84
192.6 96.3 35
188.1 94.1 30
HP 14 x 73
218.9 109.5 35
190.2 95.1 30
HP 14 x 89
221.3 110.7 35
191.8 95.9 30
HP 14 x 102
223.3 111.6 35
193.7 96.9 30
HP 14 x 117
225.4 112.7 35
Final Structure Geotechnical Report
F.A.P. Route 1806 (IL 250) Over Unnamed Stream |GEOTECH
ENGINEERING & TEsTING, INC.

Existing Structure Number: 051-0051
Lawrence County, lllinois

Geotech Project: 08382
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THOUVENOT, WADE & MOERCHEN, ING. w 00276 B wo#a

o —— CURPORATE OFFICE SHEET NO. ¥
LWMJ 4940 Od Gollinsvile Road CALCLLATED BY ey DATE 8/7/0(/;

Swanzes, Hiinois BR226

* Consulnng ENnciveerg CHECKED 8Y OATE
# LanD SURVEYORS @ Te: S18.624.44488
* PLANNERS # Fax: 618.624.6688 SCALE

Summery. of. 737‘&/ Laddpf/ At )
‘ (1o load F‘aq/‘w;} ' *

F8AK | 19,85







Speed Letter

llinois Department of Transportation

Bureau of Bridges & Structures « 2300 S. Dirksen Parkway  Springfield, lilinois 62764

To: Geotech Engineering & Testing, Inc.

500 South 17Th Street Date: "V /gn /(;)t’?f o |Yob No.: P-97-026-05
P.O.Box 120 SN: 051-0065 Contract No.: 74106
Paducah, KY 42003 Route: FAS 1806 %
Section: 2B-
Attention: Mark Workman County: Lawr
over A Stream

Subject: Structure Geotechnical Report (SGRE;& W

We are Sending:
D Structure Geotechnical ReportD Fondtion/Wall Design Details D Settlement/Stability Analysis
D Approval Comments D Sp ovisions |:|

These Are:

D Approved As Submitted @)rwed Subject to Changes & Comments Below

Returned for Revisionﬁnd e-submittal D For Your Use D For Review and Comments
Remarks:
Following our review of yoOMSGR dated 04/24/09 and subsequent discussion with Chris Farmer on 06/17/09,

we ask that Geotech Engineering & Testing, Inc. revise and resubmit the SGR within 30 days, to address the
issues below so we can complete our review and provide approval.

» Estimated settlement times (Tg) should be provided in the SGR when settlement is expected. If the
majority of setflement is expected to take place during construction then this should be stated in the
SGR.

o As per ABD 08.3, settlement and bearing capacity should be addressed in the SGR as it pertains to
bridge approach pavement. If settlement is expected to adversely affect the approach pavement, or if
bearing capacity will be deficient, remedial actions should be discussed in the SGR.

« Estimated loadings used during foundation feasibility assessment should be included in the SGR.

¢ The Design Scour Table should be changed in the SGR as shown below to reflect the bottom of
abutment elevations shown on the TSL.

West Abutment East Abutment
455 95 455,72

Continued Next Page By:fié/g%/

Copies To: Thouvenot, Wade And Moerchen, Inc. . R Toee & Sirtiet o
Roger L. Driskell - District 7 Attn: Timothy 8. Jackson For The Engincer of Bridges & Structures

rmw/nhb )/ Z/ W / Z 11/06/08




+ Our independent analysis using borings 1 and 2 produced a soil site class of D. Therefore, the seismic
data should be revised in the SGR as shown below to be consistent with what is recommended for the
TSL,

Seismic Performance Zone = 2
Design Spectral Acceleration at 1.0 sec. (Spy) = 0.232
Design Spectral Acceleration at 0.2 sec. (Spg) = 0.534
Soil Site Class =D

If you have any questions or need further assistance, please contact Nichol eckmann at (217)-558-2298
or Riyad M. Wahab at (217)-782-2704 of our Foundations and Geotechni@.





