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1 Project Description and Scope

This project consists of the complete replacement of existing structure 014-0025 with proposed
structure 014-0080. The structure carries FAP 805 (IL 161) over Crooked Creek in Clinton
County. Specifically, the structure is located in the Southwest quadrant of Section 10, Township
1 North, Range 1 West, 3™ Principal Meridian, 8.6 miles east of IL 127. See Figure 1 for Project
Location Map. (Wiszkon, 2010}

Flgure 1: Prolect Locatlon Map
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1.1 Existing and Proposed Structures

The existing structure consists of an 11-span cast-in-place concrete deck bridge on steel wide
flange sections supported by open abutments on concrete piles and pile bent piers on concrete
piles with a concrete cap. The existing structure is 644'-4" back-to-back abutments and 35°-8"
out-to-out deck. It was originally constructed in 1937 as FA 150, Section 7BY, and was
reconstructed and widened in 1963. The existing structure has been programmed for total
replacement due to severe deteriorated conditions, the age of the structure, and hydraulic
issues.

The proposed structure will consist of an 8-span, 2-Unit composite plate girder bridge with an
overall planned length of 1073-8" back-to-back. Unit 1 (620’-6%2") will consist of a 70" web plate
girder made up of 4 spans with lengths 130’-0", 164'-4", and 192-0" (the main span over
Crooked Creek), and 130’-2", encompassing the West Abutment and Piers 1, 2, 3, and 4. Unit 2
(452’-11%") will consist of a 48" web plate girder made up of 4 spans with lengths 119"-4", 126'-
0", 126°-0", and 77'-7", encompassing and Piers 4, 5, 6, and 7 and the East Abutment. ltis
anticipated that the Abutments will be Open Abutments supported by drilled shafts socketed into



rock and that the Piers will also be supported by drilled shafts socketed into rock. The stationing
for the substructure units are as follows:

e West Abutment Sta. e Pier 3 Sta. 729+53.27 e Pier 7 Sta. 734+54.77
724+67.02 ¢+ Pier 4 Sta. 730+83.44 e East Abutment Sta.

e Pier 1 Sta. 725+96.94 e Pier 5 Sta. 732+02.77 735+40.52

e Pier 2 Sta. 727+61.27 e Pier 6 Sta. 733+28.77

2 Field Exploration

2.1 Area Geology

The proposed structure lies in the Springfield Plain physiographic province of lllincis and the
Tills Plains Section of the Central Lowlands Province of the United States. The location consists
of surficial materials from the Cahokia Formation. Bedrock is generally Clay Shale, Limestone,
Sandstone, and Underclay of the Bond Formation, formed during the Pennsylvanian period.
There is one coal layer in the Bond Formation. (Wiszkon, 2010)

Based on a review of the Clinton County Soil Survey, the primary soil type at the proposed
structure is the Birds Silt Loam. This soil has a 0-2 percent slopes and is frequentiy flooded and
poorly drained, and consists of alluvium formed on flood plains. (Wiszkon, 2010}

2.2 Subsurface Exploration

Five boring logs were conducted by District 8 in March and April 2010. The locations of the
borings are as follows (Wiszkon, 2010);

e #1 — Station 727+00, Offset 15 feet Right

e #2 — Station 730+14, Offset 8.5 feet Left

e #3 — Station 731+28, Offset 8 feet Left

s #4 — Station 732+97, Offset 9 feet Left

e {#5 — Station 735+94, Offset 15 feet Left; rock core w/ NO RQD & NO strengths

Since 2010, the proposed structure was lengthened for hydraulic concerns. As a result
additional borings were gathered in May of 2017 and are as follows:

¢ SB A — Station 724+72, Offset 15 feet Right

e SB B - Station 725+63, Offset 15 feet Right; rock core w/ RQD, but NO strengths
e SB C - Station 726+37, Offset 15 feet Right

e SB D -~ Station 728+23, Offset 23 feet Left

« SB E ~ Station 731+00, Offset 23 feet Left; rock core w/ RQD, but NO strengths
» SBF - Station 732+00, Offset 23 feet Left

o SB G — Station 733+70, Offset 23 feet Left

o SB H — Station 734+43, Offset 10 feet Right

e SB | — Station 735+35, Offset 15 feet Right



During the early stages of writing the SGR the need for additional information regarding the
strength of the shale was identified and the following additional borings and rock cores were
taken in October of 2017 (note that the initial subsurface exploration did not provide adequate
information about the shale bedrock and, if left as is, would have resulted in grossly
overconservative foundation designs}.

s P-2 — Station 724+49, Offset 15 feet Right; rock core with RQD and strengths

s P-3 — Station 729+43, Offset 10 feet Right. P-3 is an MSPT boring- no actual rock
core was taken: the rock strengths were derived from the MSPT data

+ P-6 - Station 733+18, Offset 10 feet Right; rock core with RQD and strengths

The following list shows the borings used in the analyses of each substructure:
» West Abutment — SB A, P-2
e Pier1-SBB, P-2
e Pier2- #1,SBC, P-3
e Pier3-P-3,8SBD
o Pier4—#2,#3,P-3, SBE
s Pier 5-Boring SB F, SB-E, P-6
s Pier6-P-6
s Pier7-SBH,P6
+ East Abutment — Boring SB |

2.3 Subsurface Conditions
2.3.1 Subsurface Profile

In general, the subsurface profile consists of an approximately 40’ to 50’ deep mixture of Loamy
and Silty soils with layers of Sand and Clay mixed in, underlain by bedrock. Bedrock consists of
shale with RQDs mostly above 70. In general, most of the profile has low blow counts and low
Qu strengths. Due to the fluctuations of the elevations and general ioam, silt, sand, and/or clay
content of assorted layers, the Soil Profile is more accurately described by referring to Appendix
B Subsuiface Data Profile and Appendix C Boring Logs for further details.

2.3.2 Top of Bed Rock

See Table 2.3.2.1 on the following page for Estimated Top of Rock Elevations. These
elevations represent the first encounter of rock (independent of quality and strength).



Table 2.3.2.1 Estimated Top of Rock Elevations
Substructure Estimated Top of Rock Elevation
W. Abut 400
Pier 1 406
Pier 2 403.2
Pier 3 406
Pier 4 408
Pier 5 408.5
Pier 6 415.5
Pier 7 423.7
E. Abut 414

2.3.3 Ground Water Elevation

The encountered range of Ground Water Elevations was 421.5 {o 444.5, with an average of
433.0. It is more than likely that the Ground Water Elevation is closely related to the Water
Surface Elevation of Crooked Creek. With this in mind, the water elevation used in the design of
foundations and walls, either permanent or temporary, should be set to no lower than the
Estimated Water Surface Elevation (E.W.S.E) of 440.4.

3 Geotechnical Evaluations

3.1 Settlement

Based off a Preliminary Plan and Profile dated 3/10/2017, it is estimated that the West
Abutment will have approximately 6 feet of new fill placed at it and the East Abutment will have
approximately 4.5 feet of new fill placed at it. As a result of the new fill and the soft clay in the
soil profiles for both locations, the estimated settlement will be 2.2 at the West Abutment and
1.1” at the East Abutment. Settlements of this magnitude are high enough to induce downdrag
forces on abutment piles. The downdrag can be mitigated in one of several different ways, see
Section 4.3.1 Driven H-Piles. There will be no settlement at the Piers.

3.2 Slope Stability

Based on Slope Stability Analyses performed for this report using SLIDE software, we conclude
that raising the grade will not cause a slope stability issue. All Factors of Safety are above the
minimum required per Section 6.10.3 of the Geotechnical Manual. Results are in Table 3.2.1
below:



Table 3.2.1 Slope Stability Results
Location Case Caleulated Factor of Required Factor of
Safety Safety
West Abutment Static (End of Construction) 2.0 1.7
West Abutment Seismic 1.6 1.0
East Abutment Static (End of Construction) 1.7 17
East Abutment Seismic 1.3 1.0
3.3 Scour

Table 3.3.1 shows the raw unadjusted scour elevations based on the raw scour depths given in

the Hydraulic Report. Table 3.3.2 contains the adjusted Scour Elevations. An analysis was

completed for each Pier to adjust the scour elevation to account for the presence of cohesive
soils in the borings. Note, however, that Piers 4-7 could not be adjusted due fo the sofiness of
the silty clays present. These adjusted scour elevations have in turn been incorporated into
Table 3.3.3, the Design Scour Elevation Table.

Table 3.3.1 Raw Scour Elevations
W Abut Pier 1 Pier 2 Pier 3 Pier 4 Pier 5 Pier 6 Pier7 E Abut
Q100 446,58 434.5 406.8 406.8 434.5 434.5 434.5 434.5 448.85
Q500 446.58 429.5 405.8 405.8 429.5 4295 429.5 429.5 448.85
Table 3.3.2 Adjusted Scour Elevations
W Abut Pier 1 Pier 2 Pier 3 Pier 4 Pier5 Pier 6 Pier 7 E Abut
Q100 446.58 436.50 | 409.20 | 416.90 | 43450 | 43450 | 43450 | 43450 | 448.85
Q500 446.58 43200 | 408.20 | 416.10 | 429.50 | 429.50 | 429.50 | 42850 | 448.85
Table 3.3.3 Design Scour Elevation Table
W Abut | Pierl Pier 2 Pier 3 Pier 4 Pier 5 Pier 6 Pier 7 E Abut | ltem 113
Q100 44658 | 436.50 | 409.20 | 416.90 | 434.50 434,50 434,50 43450 | 448.85
Q500 446,58 | 432.00 | 408.20 | 41620 | 42950 429.50 429,50 429.50 | 448.85 5
Design 446,58 | 436.50 | 409.20 | 416.90 | 434.50 434,50 434,50 434,50 | 448.85
Check 446,58 | 432.00 | 408.20 | 41620 | 429.50 429.50 429,50 42950 | 448.85

Scour will need to be accounted for in the design of driven H-pile foundations. See Section 4.3.1
Driven H-Pifes for further details.




3.4 Seismic Considerations/Seismic Parameters and Site Class

Because the bridge is comprised of two Units, the procedures outlined in the Foundations and
Geotechnical Unit’s Design Guide for LFRD Seismic Site Class Definition were carried out each
for Unit 1 and for Unit 2, rather than for the entire bridge. Based on the resulis, it has been
determined that for both Unit 1 (West Abutment, Piers 1-4) and Unit 2 (Piers 4-7 and the East
Abutment) the Site Class will be D (see Table 3.4.1). Based on the Site Class and the site’s
location, the Design Spectral Acceleration at 1.0 sec., SD1, is 0.271g and the Design Spectral
Acceleration at 0.2 sec., SDs, is 0.637g, for both Units. From Figure 2.3.10-4 in the Bridge
Manual the Site Class places the bridge in Seismic Performance Zone (SPZ) 2. Seismic Data is
summarized in Table 3.4.2. Due to the Soil Site Class and Seismic Performance Zone, a
Liguefaction Analysis was completed as well. Please see the following section, Section 3.5
Liquefaction.

Table 3.4.1 Modified Site Class

Unit Substructures in Unit Site Class
1 W. Abut, Pier 1, Pier 2, Pier 3, and Pier 4 D
2 Pier 4, Pier 5, Pier 6, Pier 7, and E. Abut D

Table 3.4.2. Seismic Data, Units 1 and 2
Seismic Performance Zone {SPZ) = 2
Design Spectral Acceleration at 1.0 sec. {SD1) =0.271g
Design Spectral Acceleration at 0.2 sec. (SDs) = 0.637g
Soil Site Class =D

3.5 Liquefaction

The Liquefaction Analysis shows a consistent layer of Loam, Siity Clay, and Soft Clay that has
the potential to liquefy during a seismic event. The results of the analysis can be found in Table
3.5.1 below. The abutments do not show liquefaction potential due to the increase in confining
pressure for the layer in question. However, the piers are in a cut and will have less confining
pressure for this [ayer. Note that the Liquefaction Results for Pier 1 showed 2 separate layers
of Liquefaction (from Elevations 430.00 to 427.50 and 421.00 to 416.00), the total height being
.5'. For Lateral Analysis, these two separate layers will be considered as liquefied and the soils
in-between as not liquefied.



Table 3.5.1 Liquefaction Results
Liguefaction
Elevations

Substructure Top Bottom | Total

W Abut - - -
Pierl 430.00 | 416.00 14.00
Pier2 436.20 | 431.20 5.00
Pier 3 439.50 | 437.00 2.50
Pier4 434,50 | 42550 9.00
Pier5 437.00 424.50 12.50

Pier6 - - -

Pier7 - - -

EAbut - - -

3.6 Mining Activity

According to the lllinois Geological Survey’s collection of County Coal Mine Maps and
Directories, there has been no recorded mining activity in the effective area of the project
(Wiszkon, 2010). However, mining activity is shown to be within 2 to 4 miles of the project
location.

Boring SB E, located between Piers 4 and 5, indicates trace amount of coal in the shale
bedrock. Boring SB F, located at Pier 5, indicated a seam of coal in the shale bedrock at
approximately elevation 406.00. While it does not appear in the other berings, the possibility of
pockets of coal deposits are possible at this site.

Due to the somewhat variable nature of coal strength we recommend that the tip elevation for
Drilled Shafts or H-Piles Set in Rock at Pier 5 be lower than 405.00.

4 Foundation Recommendations

4.1 Foundation Feasibility

» Spread Footings. Spread footings are not recommended for this structure. Based on
subsurface data provided in the borings, along with scour and liqguefaction potential at
this site, spread footings are not a feasible foundation treatment for any of the
substructures.

e Metal Shell Piles. Metal shell piles are not recommended for any of the substructures
because of the relatively short distance to rock and issues concerning scour and
liquefaction.

+ H-Piles: Driven to Rock. H-Piles driven to rock are feasible at both the East and West
Abutments, and at Pier 1, Pier 4, and Pier 5. Due to scour issues they are nof feasible at
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Piers 2, 3, and 7. H-piles driven to rock at Pier 6 are guestionable; due to a limited
embedment in soft soil remaining after a scour event, coupled with the pier's bearing
being fixed and large lateral loads, there is a concern that there may not be enough
lateral stability, whereby the piles could be overstressed in flexure. Our preliminary
analyses indicated that battering multiple rows of H-Piles may help withstand the
preliminary estimated lateral loadings, however the batter will likely cause concerns for
the seismic loading in the Extreme Event. If a battered driven pile foundation at Pier 6
cannot be successiully designed for, then H-piles set in rock or drilled shafts need to be
considered.

» H-Piles: Set in Rock. H-Piles Set in Rock are feasible at Piers 6 and 7. For Pier 6,
setting the piles in rock would be required based on the high lateral loads attributed to
the Pier being fixed. At Pier 7, they would be needed due to the depth of scour. Rock
socketed piles do not appear to be an appropriate choice at Piers 2 and 3 based, due to
large unbraced lengths resulting from deep scour in conjunction with both piers having
fixed bearings and undergoing high lateral loads. In this case drilled shafts would
appear most appropriate.

o Drilled Shafts. Drilled Shafts are feasible at both abutments and at each pier. Although
they are feasible everywhere, the locations where they will surely be needed are at Piers
2 and 3. They should also be used at Piers 6 and 7, if Piles Set in Rock are not chosen
or if battered piles cannot be used at Pier 6. See Section 4.4 Drifled Shafts.

4.2 Preliminary Loads

Table 4.2.1 consists of Preliminary Factored Axial Loads for Strength 1 loading, as furnished to
us by our Bridge Planning Unit.

Table 4.2.1 Preliminary Factored Axial Loads
Preliminary Factored Axial
l.ocation Load fo Substructure (k)
W. Abut 1889
Pier 1 5253
Pier 2 5793
Pier 3 5739
Pier 4 4259
Pier 5 4757
Pier 6 4437
Pier 7 4245
E. Abut 1397

Table 4.2.2 contains the Preliminary Estimated Seismic forces acting in the Longitudinal and
Transverse Direction (of structure), also given to us by Bridge Planning. Note that the loads in
Tables 4.2.1 and 4.2.2 both tables are only preliminary and are used only to aid the SGR author
(not the Designer) in establishing foundation feasibility and in the development of foundation



treatment for the TSL and SGR; they are not to be representative of those to be determined by
the Structural Designer in the Design Phase.

Table 4.2.2 Preliminary Estimated Lateral Seismic Loads
Preliminary Estimated Lateral Seismic Loads (k)
Location Transverse Longitudinal
W Abut 846 0
Pier 1 615 0
Pier 2 615 1546
Pier 3 507 1546
Peir 4 615 0
Pier 5 332 0
Pier 6 568 2021
Pier 7 332 0
E Abut 457 0]
4.3 H-Piles

Sections 4.3.1 and 4.3.2 below discuss Driven H-Piles and H-Piles Set in Rock, respectively.
All pile supported footings should have two (2) feet of embedment up into the footing in order to
create a fixed-head condition. This will help with respect to bending and deflection in the pile.

4.3.1 Driven H-Piles

Table 4.3.1.1 shows the axial resistances (corresponding to maximum nominal required bearing
values for selected pile sizes) and the estimated lengths for both the Strength Limit Case and
the Extreme Event Case at various locations where driven H-piles appear feasible. Note that the
entries for both abutments for the Strength Case take into account the downdrag due to
settlement under new embankment fill. As indicated above in Section 3.1 Seiflfement, the
downdrag resulting from settlement of the new fill can be mitigated in several different ways:

« Accounting for it in the pile design, as represented in Table 4.3.1.1.

* Precoring the piles through the new embankment and below it so that the downdrag on
the piles is fully mitigated. For the West Abutment a Precore Elevation of 423.5 (23 ft
precore depth) would be required; for the East Abutment a Precore Elevation of 432.5
(16.5 ft precore). Tables 4.3.1.2 and 4.3.1.3 show the nominal bearings, factored
resistances, and estimated lengths for this option for the Strength Case. This would
allow for the full resistance of the pile to be used, but would be an added cost for the
precore along with the inconvenience of precoring on a batter.

¢ Allow a waiting time for all but 0.4” or less of settiement to occur prior to driving the piles.
However, no consolidation tests were ran at the abutments; without consolidation tests
ran on undisturbed samples the expected waiting period cannot be accurately defined.
This option is therefore not recommended.
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For the Strength Case Table 4.3.1.1 not only includes downdraq allowance for the abutments,
but also scour losses for the piers. For the Extreme Event Case the table includes losses due
to liquefaction.

Table 4.3.1.1 Driven Piles

Strength Extreme Event
Nomi.nal Scour Loss Downdrag Fa?tored Liquefaction DD Load Se.ismic Both Pile

Bearing (Kips) toss & Load |Resistance | and DD Loss (ips) Resistance| Length

Loaction Pile Size | {kips} (kips) {kips) (kips) (kips) (feet)
i0x42 335 0 46 138 0 0 335 53
W Abut. 12x%53 418 0 56 174 0 0 418 53
Cutoff 12x63 497 0 56 217 0 0 497 54
EL=448.58 14x73 578 0 66 252 0 0 578 54
Load=1889 14x89 705 0 66 322 0 0 705 56
14x117 929 0 68 443 0 0 929 59
10x42 335 3 0 181 23 14 298 45
Pier1 Cutoff 12x53 418 4 0 226 28 17 373 45
EL =441 50 12x63 497 4 0 270 28 17 452 a7
Load=5253k 14x73 578 4 0 313 33 20 525 46
14x85 705 4 0 383 33 20 652 48
14x117 929 4 0 510 34 21 874 51
10x42 335 1 0 183 7 3 325 40
Pier 4 Cutoff 12x53 418 2 0 228 ) 4 406 40
EL.=441.50 12x6e3 497 2 0 271 3 4 485 43
Load=4259k 14x73 578 2 0 316 10 4 564 41
14x89 705 2 0 385 10 4 691 43
14x117 929 2 0 509 10 4 915 46
10x42 335 1 0 183 12 0 323 38
Pier 5 Cutoff 12x53 418 1 0 229 15 0 403 38
EL=441.50 12x63 497 1 0 272 15 0 482 40
Load=4757 14x73 578 2 0 316 17 0 561 39
14x89 705 2 0 386 17 0 688 41
14x117 929 2 0 509 18 0 911 45
10x42 335 2 0 ig2 0 0 335 33
Pier 6 Cuttoff 12x53 418 3 0 227 0 0 418 33
EL.=441.50 12x63 497 3 0 270 0 0 497 34
Load=4437 14x73 578 4 0 314 0 0 578 34
14x%89 705 4 0 384 0 0 705 36
14x11.7 929 4 0 507 0 0 929 39
10x42 335 0 27 157 0 0 335 40
E. Abut Cutoff 12x53 418 0 33 197 0 0 418 40
EL. 450.85 12x63 457 0 33 240 0 0 497 42
14x73 578 0 39 279 0 0 578 41

Load=1397

14x89 705 0 39 349 0 0 705 44
14x317 929 0 40 171 0 0 925 a7
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Table 4.3.1.2 West Abutment Precore

Pile Cut Precore Elevation=
Off=448.58 4235
Pile Nomi'nal Farj'tored Estimated

Size Bearing | Resistance Length

{kips) (kips) (feet)
10X42 335 184 53
12X53 419 230 53
12X63 497 273 55
14x73 578 318 54
14X89 705 388 56
14X117 929 511 60

Table 4.3.1.3 East Abutment Precore

Pile Cut Precore Elevation=
Off=450.85 432.50
Pile Nomi‘nal Factored | Estimated
Size Bezi\rmg Resistance | Length
(kips) | (kips) (feet)
10X42 335 184 42
12X53 419 230 42
12X63 497 273 44
14x73 578 318 43
14X89 705 338 45
14X117 929 511 49

4.3.1.1 Test Piles

We recommend one test pile at each substructure that calls for driven H-Piles. Due to the piles
being driven into shale, pile shoes will not be required.

4.3.2 H-Piles Set in Rock

Preliminary Analysis of Pier 6 shows that if battered H-Piles are used then it could be a driven
H-Pile Foundation. However, due to this being a seismically active area, it is unlikely that
battered H-Piles will be used at this substructure. With that in mind, a foundation composed of
H-Piles Set in Rock is feasible at this location. Pier 7 requires a foundation set in rock due to the
fact the top of rock elevation is high at this substructure, meaning fixity will not be developed in
the soils above the rock.
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Table 4.3.2.1 Shows the Unit Resistances of Piles set in Rock. Table 4.3.2.2 shows the
resistance factors used for design of the rock sockets. Please note that performing load tests
would allow for a resistance factor of 0.7. Table 4.3.2.3 and 4.3.2.4 show the factored
resistances for the strength limit cases for Piers 6 and 7. Tables 4.3.2.5 and 4.3.2.6 show the
factored resistances for the extreme event (seismic). Capacity of the H-Piles set in rock should
not account for the soil above the rock.

Table 4.3.2.1 Unit Resistance of Piles set in Rock
Pier 6 Side Tip
Top Bottom | qu (tsf) | gs(ksf) | gt (ksf)
415.5 406 15 5.18 75
406 375 30 11.97 277.4
Pier 7 Side Tip
Top Bottom | qu(tsf) | gs(ksf) | gt (ksf)
423.7 413.7 15 5.18 75
413.7 406 30 7.33 150
406 375 75 11.59 268.6

Table 4.3.2.2 Resistance Factors

Side Resistance in Rock 0.5
Tip Resistance in Rock 0.5
Table 4.3.2.3 Pier 6 Strength Limit
Nominal
Bottom Socket Resistance Factored Resistance

Elevation Depth Side Tip Side Tip Total
410.5 5 162.65 | 23550 | 81.33 [ 117.75 199
405.5 10 346.62 | 871.04 | 173.31 | 435,52 609
400.5 15 722.48 | 871.04 | 361.24 | 435,52 797
3955 20 1098.34 | 871.04 | 549.17 | 435.52 985
390.5 25 147420 | 871.04 ¢ 737.10 ; 435.52 | 1173
385.5 30 1850.06 | 871.04 ; 925.03 {43552 | 1361
380.5 35 222591 | 871.04 ; 1112.96 | 435.52 | 1548
375.5 40 2601.77 | 871.04 { 1300.89 | 435.52 | 1736




Table 4.3.2.4 Pier 7 Strength Limit

Nominal
Rottom Socket Resistance Factored Resistance
Elevation Depth Side Tip Side Tip Total
418.7 5 162.65 | 23550 | 8133 |117.75 199
413.7 10 325,30 | 471.00 | 162.65 | 235.50 398
408.7 15 555.47 | 592.05 ] 277.73 | 296.02 574
403.7 20 847.16 | 843.40 | 423.58 | 421.70 845
398.7 25 1211.09 | 843.40 ; 605.54 | 421.70 | 1027
393.7 30 1575.01 | 843.40 | 787.51 | 421.70| 1209
388.7 35 1938.94 | 843.40 | 96947 | 421,70 | 1351
383.7 40 2302.86 | 843.40 | 1151.43 ; 421.70 | 1573
Table 4.3.2.5 Pier 6 Extreme Event
Nominal .
Bottom | Socket | Resistance | pryg | SSMIC
Elevation | Depth Side Tip Load
410.5 5 162.65 | 235.50 0 398
405.5 10 346.62 | 871.04 0 1218
400.5 15 722.48 | 871.04 0 1594
395.5 20 1098.34 | 871.04 0] 1969
390.5 25 1474.20 | 871.04 0 2345
385.5 30 1850.06 | 871.04 0 2721
380.5 35 222591 | 871.04 0 3097
375.5 40 2601.77 | 871.04 0 3473
Table 4.3.2.6 Pier 7 Extreme Event
Nominal L
Bottom | Socket Resistance [;)30:; Rz;‘:tr::;e
Elevation | Depth Side Tip Load
418.7 5 162.65 | 235.50 0 398
413.7 10 325.30 | 471.00 0 796
408.7 15 555.47 | 592.05 0 1148
403.7 20 847.16 | 843.40 0 1691
398.7 25 1211.09 | 843.40 0 2054
393.7 30 1575.01 | 843.40 0 2418
388.7 35 1938.94 | 843.40 0 2782
383.7 40 2302.86 | 843.40 0 3146




4.3.3 Lateral Analyses of Piles
Lateral analyses of piles will be performed in Finai Design.
4.4 Drilled Shafts

Based on the deep scour elevation and the high expected lateral loads, Piers 2 and 3 are
recommended to be on drilled shaft foundations. Piers 6 and 7 should also use drilled shafts if
rock sockets are not chosen for either and if driven piles cannot be used at Pier 6. Piers 1,4,
and 5 can be founded on drilled shafts if driven piles are not chosen.

Tables 4.4.3 through 4.4.11 show the nominal and factored drilled shaft axial resistances for the
East and West Abutments and for Piers 1 through 7 for the Strength Case. For the tables rock
socket diameters are assumed 367, 42", and 48”. These values were picked as we believe these
are the most likely diameters to be used. The rock socket depth is referenced to the estimated
top of rock elevation at the element in question. Note that for the Abutments, Tables 4.4.3 and
4.4 4 include an allowance for downdrag due to settlement. Table 4.4.1 can be used to acquire
nominal side and tip resistances for shafts with differing diameters. The resistance factors in
Table 4.4.2 can then be used to acquire factored resistances. Tables 4.4.12 through 4.4.20
show the axial resistances for the Extreme Event (Seismic). The downdrag for the Strength
Limit State was applied to both Abutments and is incorporated into the Factored Resistance.
Please note that downdrag due to liquefaction was applied at Piers 1, 2, 4, and 5. Pier 3 had
liquefaction, but it was at the at the bottom of the footing; the layers above will not induce down
drag on the shafts themselves. Note that the resistance factor for the extreme event is 1.0
instead of 0.5, meaning the Nominal Values shown in the table will be the same as the Factored
Values.
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Table 4.4.1 Nominal Unit Resistances of Rock Socketed Drilled Shafts

West Abutment Side Tip
Top Bottom qu (tsf) qs (ksf) gt {ksf)
400 395 3 2.32 15
395 375 75 11.58 268.6
375 360 45 8.98 208.1
East Abutment Side Tip
Top Bottom qu (tsf) qs (ksf) gt (ksf)
414 406 30 7.33 150
406 375 75 11.59 268.6
Pier 1 Side Tip
Top Bottom qu (tsf) gs (ksf) gt (ksf)
406 402 3 2.32 15
402 375 75 11.59 268.6
Pier 2 Side Tip
Top Bottom qu (tsf) gs {ksf) qt (ksf)
403.2 402 3 2.32 15
402 396 30 7.33 150
396 375 60 10.37 240.4
Pier 3 Side Tip
Top Bottom qu {tsf) gs (ksf) gt (ksf)
406 396 30 7.33 150
396 375 60 10.37 240.4
Pier 4 Side Tip
Top Bottom qu (tsf) gs (ksf) at (ksf)
408 406 3 2.32 15
406 400 30 7.33 150
400 383 50 9.46 219.3
383 375 75 11.59 268.6
Pier5 Side Tip
Top Bottom qu (tsf) qs (ksf) gt (ksf)
408.5 403.5 3 2.32 15
403.5 400 30 7.33 150
400 383 50 9.46 219.3
383 375 75 11.59 268.6
Pier 6 Side Tip
Top Bottom qu (tsf) gs {ksf) qt (ksf)
415.5 406 15 5.18 75
406 375 80 11.97 277.4
Pier 7 Side Tip
Top Bottom qu (tsf) gs (ksf) qt {ksf)
423.7 413.7 15 5.18 75
413.7 406 30 7.33 150
406 375 75 11.59 268.6
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Table 4.4.2 Resistance Factors

Side Resistance in Rock 0.5

Tip Resistance in Rock 0.5

Table 4.4.3 West Abutment Axial Capacities Strength Limit

Nominal

Diameter RBottom Socket Resistance Factored Resistance
of Socket | Elevation | Depth Side Tip Side Tip Downdrag | Total
385 5 109.27 | 1899.00 | 54.64 949.50 72.54 932
390 10 655.16 | 1899.00 | 327.58 | 949.50 72.54 1205
3 385 15 1201.05 | 1899.00 | 600.53 | 949.50 72.54 1477
380 20 1746.94 | 1827.60 | 873.47 | 913.80 72.54 1715
375 25 2292.83 | 1471.27 | 1146.41 | 735.63 72.54 1810
395 5 127.48 | 2583.93 | 63.74 | 1291.97 84.63 1271
390 10 764.35 | 2583.93 | 382,18 | 1291.97 84.63 1590
3.5 385 15 1401.23 | 2583.93 | 700.61 | 1291.97 284.63 1908
380 20 2038,10 | 2417.51 | 1019.05 | 1208.75 84.63 2143
375 25 2674.97 | 2001.92 | 1337.48 | 1000.96 84.63 2254
395 5 145.70 | 3373.62 | 72.85 | 1686.81 96.72 1663
390 10 873.55 | 3373.62 | 436.77 | 1686.81 96.72 2027
4 385 15 1601.40 | 3373.62 | 800.70 | 1686.81 96.72 2391
380 20 2329.25 | 3088.50 | 1164.63 | 1544.25 96.72 2612
375 25 3057.10 | 2613.74 | 1528.55 | 1306.87 96.72 2739
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Table 4.4.4 East Abutment Axial Capacities Strength Limit
Nominal
Diameter Bottom Socket Resistance Factored Resistance
of Socket | Elevation | Depth Side Tip Side Tip Downdrag | Total
409 5 345.24 | 1479.75 | 172.62 730.88 94.68 813
404 10 770.74 | 1899.00 | 385.37 949.50 94.68 1240
3 399 15 1316.63 | 1899.00 | 658.32 949.50 94.68 1513
394 20 1862.52 | 1899.00 | 931.26 949,50 94.68 1786
389 25 2408.41 | 1899.00 | 1204.21 | 949.50 94.68 2059
409 5 402,78 | 2095.24 | 201.39 | 1047.62 110.46 1139
404 10 899.20 | 2583.93 | 449.60 | 129197 110.46 1631
3.5 399 15 1536.07 | 2583.93 | 768.04 | 1291.87 110.46 1950
384 20 2172.94 | 2583.93 | 1086.47 | 1291.97 110.46 2268
389 25 2809.81 | 2583.93 | 1404.91 | 1291.97 110.46 2586
409 5 460.32 | 2814.70 | 230.16 | 1407.35 126.24 1511
404 10 1027.66 | 3373.62 | 513.83 | 1686.81 126.24 2074
4 399 15 1755.51 | 3373.62 | 877.76 | 1686.81 126.24 2438
394 20 2483.36 | 3373.62 | 1241.68 | 1686.81 126.24 2802
389 25 3211.22 | 3373.62 | 1605.61 | 1686.81 126.24 3166
Table 4.4.5 Pier 1 Axial Capacities Strength Limit
Diameter | Bottom Socket | Nominal Resistance Factored Resistance
of Socket | Elevation | Depth Side Tip Side Tip Total
401 5 196.60 | 1897.66 98.30 948.83 1047
396 10 742.49 | 1897.66 | 371.25 948.83 1320
3 391 15 1288.38 | 1897.66 | 644.19 948.83 1593
386 20 1834.27 | 1897.66 | 917.14 943.83 1866
381 25 2380.16 | 1897.66 | 1190.08 | 948.83 2139
376 30 2926.05 | 1897.66 | 1463.03 | 948.83 2412
401 5 229,36 | 2583.93 ¢ 114.68 | 1291.97 1407
396 10 866.23 | 2583.93 { 433.12 | 1291.97 1725
35 391 15 1503.10 | 2583.93 | 751,55 | 1291.97 2044
386 20 2139.97 | 2583.93 | 1069.99 | 1291.97 2362
381 25 2776.84 | 2583.93 | 1388.42 | 1291.97 2680
376 30 3413.71 | 2583.93 | 1706.86 | 1251.97 29959
401 5 262.13 | 3373.61 | 131.07 | 1686.81 1818
396 10 0890.98 | 3373.61 | 494.99 | 1686.81 2182
4 391 15 1717.83 | 3373.61 | 858.92 | 1686.81 2546
386 20 2445.68 | 3373.61 | 1222.84 | 1686.81 2910
381 25 3173.53 | 3373.61 | 1586.77 | 1686.81 3274
376 30 3901.38 | 3373.61 | 1950.69 | 1686.81 3637
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Table 4.4.6 Pier 2 Axial Capacities Strength Limit

Diameter | Bottom | Socket | Nominal Resistance Factored Resistance

of Socket | Elevation | Depth Side Tip Side Tip Total
398.2 5 288.61 | 1465.26 | 144.30 732,63 877

393.2 10 714,04 | 1699.63 | 357.02 849.81 1207

3 388.2 15 1202.46 | 1699.63 | 601.23 849.81 1451
383.2 20 1690.89 | 1699.63 | 845.45 849,81 1695

378.2 25 2179.32 | 1699.63 | 1089.66 | 849.81 1939

373.2 30 2667.74 | 1699.63 | 1333.87 { 849.81 2184

308.2 5 336.71 | 2039.34 | 168.36 | 1019.67 1188

393.2 10 833.04 | 2312.65 | 416.52 | 1156.32 1573

35 388.2 15 1402.87 | 2312.65 | 701.44 | 1156.32 1858
383.2 20 1972.71 | 2312.65 | 986.35 | 1156.32 2143

378.2 25 2542.54 | 2312.65 | 1271.27 | 1156.32 2428

373.2 30 3112.37 | 2312.65 | 1556.18 | 1156.32 2713

398.2 5 384.81 | 2707.18 : 192,41 | 1353.59 1546

393.2 10 952.05 | 3019.42 | 476.02 | 1509.71 1986

4 388.2 15 1603.28 | 3019.42 | 801.64 | 1509.71 2311
383.2 20 225452 | 3019.42 | 1127.26 | 1509.71 2637

378.2 25 2905.76 | 3019.42 | 1452.88 | 1509.71 2963

373.2 30 3556.99 | 3019.42 | 1778.50 | 1509.71 3288

Table 4.4.7 Pier 3 Axial Capacities Strength Limit
Nominal
Diameter | Bottom Sacket Resistance Factored Resistance

of Socket | Elevation Depth Side Tip Side Tip Total
401 5 345.24 | 1167.04 | 172.62 583.52 756

396 10 690.49 | 1699.63 | 345.24 849.81 1195

3 391 i5 1178.91 | 16595.63 | 589.46 849.81 1439
386 20 1667.34 | 1699.63 | 833.67 849.81 1683

381 25 2155.77 | 1699.63 | 1077.88 | 8§45.81 1928

376 30 2644.19 | 16599.63 | 1322.10 | 849.81 2172

401 S 402.78 | 169148 | 201.39 845.74 1047

396 10 805.57 | 2312.65 | 402.78 | 1156.32 1559
35 391 15 1375.40 | 2312.65 | 687.70 | 1156.32 1844
386 20 1945,23 | 2312.65 | 972.62 | 1156.32 2129
381 25 2515.06 | 2312.65 | 1257.53 | 1156.32 2414
376 30 3084.89 | 2312.65 | 1542.45 | 1156.32 2699
401 5 460.32 | 2309.78 | 230,16 | 1154.89 1385
396 10 920.65 | 3019.42 | 460.32 | 1509.71 1570
a 391 15 1571.88 | 3019.42 | 785,94 | 1509.71 2296
386 20 2223.12 | 3019.42 | 1111.56 | 1509.71 2621
381 25 2874.36 | 3019.42 | 1437.18 | 1509.71 | 2947
376 30 3525.59 | 3019.42 | 1762.80 | 1509.71 3273
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Table 4.4.8 Pier 4 Axial Capacities Strength Limit

Nominal
Diameter Bottom Socket Resistance Factored Resistance
of Socket | Elevation Depth Side Tip Side Tip Total
403 ) 250.85 | 1305.48 | 125.43 652.74 778
398 10 636.23 | 1550.45 | 318.11 775.23 1093
3 393 15 1081.79 | 1550.45 | 540.90 775.23 1316
388 20 1527.36 | 1608.64 | 763.68 804.32 1568
383 25 1972.92 | 1899.00 | 986.46 949.50 1936
378 30 2518.81 | 1899.00 | 1259.41 | 949.50 2209
403 5 292.66 | 1823.95 | 146.33 911.98 1058
398 10 742.26 | 2109.67 | 371.13 | 1054.83 1426
35 393 15 1262.09 | 2109.67 | 631.05 | 1054.83 1686
388 20 1781.92 | 224521 890.96 | 1122.61 2014
383 25 2301.75 | 2583.93 | 1150.87 | 1291.97 2443
378 30 2938.62 | 2583.93 | 1469.31 | 1291.97 2761
403 5 334.47 | 2427.97 | 167.24 | 1213.99 1381
398 10 848.30 | 275441 1 42415 | 1377.20 1801
A 393 15 144235 | 275441 1 721.20 | 1377.20 2098
388 20 2036.48 | 2987.14 | 1018.24 | 1493.57 2512
383 25 2630.57 | 3373.62 | 1315.28 | 1686.81 3002
378 30 3358.42 | 3373.62 | 1679.21 | 1686.81 3366
Table 4.4.9 Pier 5 Axial Capacities Strength Limit
Diameter Bottom Socket Nominal Resistance Factored Resistance
of Socket | Elevation Depth Side Tip Side Tip Total
403.5 5 109.27 | 1264.68 54.64 632.34 687
388.5 10 484.61 | 155045 | 24231 775.23 1018
3 3935 15 930.18 | 1550.45 | 465.09 775.23 1240
388.5 20 1375.74 | 1579.51 | 687.87 788.75 1478
3835 25 1821.31 | 1865.94 | 910.65 934.97 1846
378.5 30 2357.17 | 1899.00 | 1178.58 | 949.50 2128
403.5 5 127.48 1 1776.33 63.74 888.17 952
3598.5 10 565.38 | 2109.67 | 282.69 | 1054.83 1338
35 393.5 15 1085.21 | 2109.67 | 542.60 | 1054.83 1597
388.5 20 1605.03 | 2211.25 | 802.52 | 1105.63 1908
383.5 25 2124.86 | 2550.07 | 1062.43 | 1275.03 2337
378.5 30 2750.03 | 2583.93 | 1375.01 | 1291.97 2667
403.5 5 145.70 | 2373.59 72.85 1186.79 1260
398.5 10 646.15 | 2754.41 | 323.07 | 1377.20 1700
4 393.5 15 1240.24 | 2754.41 | 620.12 | 1377.20 1997
388.5 20 1834.33 | 294796 | 917.16 | 1473.98 2391
383.5 25 2428.41 | 3334.93 | 1214.21 | 1667.47 2882
378.5 30 3142.89 | 3373.62 § 1571.44 | 1686.81 3258
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Table 4.4.10 Pier 6 Axial Capacities Strength Limit

Diameter | Bottom Socket | Nominal Resistance Factored Resistance
of Socket | Elevation | Depth Side Tip Side Tip Total
410.5 5 243.98 | 887.99 i 121.95 | 444.00 566
405.5 10 519.94 | 1961.22 § 259.97 | 980.61 1241
3 400.5 15 1083.72 | 1961.22 | 541.86 | 980.61 1522
395.5 20 164751 | 1961.22 ;| 823.76 | 980.61 1804
390.5 25 2211.30 | 1961.22 | 1105.65 | 980.61 2036
385.5 30 2775.08 | 1961.22 ; 1387.54 | 580.61 2368
410.5 5 284.64 | 1416.93 | 142.32 | 708.46 851
405.5 10 606.59 | 2668.59 | 303.30 | 1334.29 [ 1638
3% 400.5 15 1264.34 | 2668.59 | 632.17 | 1334.29 | 1966
395.5 20 1922.10  2668.59 | 961.05 | 1334.29 | 2295
390.5 25 2579.85 | 2668.59 | 1289.92 | 1334.29 | 2624
385.5 30 3237.60 | 2668.59 | 1618.80 | 1334.29 [ 2953
410.5 5 325.30 | 2054.19 | 162.65 | 1027.09 | 1190
405.5 10 693.25 | 3484.14 | 346.62 | 1742.07 | 2089
4 400.5 15 144497 | 3484.14 | 722.48 | 1742.07 | 2465
3955 20 2196.68 | 3484.14 | 1098.34 | 1742.07 | 2840
390.5 25 2948.40 | 3484.14 ; 1474.20 | 1742.07 | 3216
385.5 30 3700.11 | 3484.14 | 1850.06 | 1742.07 | 3592
Table 4.4.11 Pjer 7 Axial Capacities Strength Limit
Diameter Bottom Socket | Nominal Resistance Factored Resistance
of Socket | Elevation | Depth Side Tip Side Tip Total
418.7 5 243.98 618.63 121,99 | 309.31 431
413.7 10 487.96 | 1060.50 | 243.98 | 530.25 774
3 408.7 15 833.20 | 152210 | 416.60 | 761.05 1178
403.7 20 1270.74 | 1899.00 | 635.37 | 949.50 1585
398.7 25 1816.63 | 1899.00 | 90831 949.50 1858
393.7 30 2362.52 ; 1899.00 | 1181.26 | 949.50 2131
418.7 5 284.64 927.66 142.32 463.83 606
413.7 10 569,28 | 1443.00 | 284.64 721.50 1006
35 408.7 15 972.07 | 214382 | 486.03 | 1071.91 | 1558
403.7 20 1482.53 | 258393 | 741.26 | 1291.97 | 2033
398.7 25 211940 | 2583.93 | 1059.70 { 1291.97 | 2352
393.7 30 2756.27 | 2583.93 | 1378.14 | 129197 | 2670
418.7 5 325.30 | 129531 : 162.65 647.66 810
413.7 10 650.61 | 1940.27 | 32530 | 970.13 1295
4 408.7 15 1110.93 | 2870.84 | 555.47 | 143542 | 1991
403.7 20 1694.32 | 3373.62 | 847.16 | 1686.81 | 2534
398.7 25 2422.17 | 3373.62 | 1211.09 | 1686.81 | 2898
393.7 30 3150.02 | 3373.62 | 1575.01 | 1686.81 | 3262
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Table 4.4.12 West Abutment Axial Capacities Extreme Event

. Nominal Resistance Down L
Diameter Bottom Socket Drag Seismic
of Socket Elevation Depth Side Tip Load Resistance

395 5 105.27 | 1895.00 0 2008

390 10 655.16 | 189%.00 0 2554

3 385 15 1201.05 | 1899.00 0 3100
380 20 1746.94 | 1827.60 0 3575

375 25 2292.83 | 1471.27 0 3764

395 5 127.48 | 2583.93 0 2711

390 10 764.35 2583.93 0 3348

3.5 385 15 1401.23 | 2583.93 0 3985
380 20 2038.10 | 2417.51 0 4456

375 25 2674.97 | 2001.92 0 4677

395 5 145,70 | 3373.62 0 3519

390 10 873.55 | 3373.62 0 4247

4 385 15 1601.40 | 3373.62 0 4975
380 20 2329.25 | 3088.50 0 5418

375 25 3057.10 | 2613.74 0 5671

Table 4.4.13 East Abutment Axial Capacities Extreme Event
Nominal Resistance Down
Diameter Bottom Socket Drag Seismic
of Socket Elevation Depth Side Tip Load Resistance

409 5 345.24 | 1479.75 0 1825

404 10 770.74 | 1899.00 0 2670

3 399 15 1316.63 | 1899.00 0 3216
394 20 1862.52 | 1899.00 0 3762

389 25 2408.41 | 1899.00 0 4307

409 5 402.78 2095.24 0 2498

404 10 899,20 | 2583.93 0] 3483

3.5 399 15 1536.07 | 2583.93 0 4120
394 20 2172.94 | 2583.93 0 4757

389 25 2809.81 | 2583.93 0 5394

409 5 460.32 | 2814.70 g 3275

404 10 1027.66 | 3373.62 0 4401

4 399 15 1755.51 | 3386.18 6] 5142
394 20 2483.36 | 3388.74 0 5882

389 25 3211.22 | 3411.30 0 6623
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Table 4.4.14 Pier 1 Axial Capacities Extreme Event

Nominal Resistance Down
Diameter Bottom Socket Drag Seismic
of Socket | Elevation Depth Side Tip Load | Resistance
401 5 196.60 1897.66 58 2036
396 10 742.49 1897.66 58 2582
3 391 15 1288.38 | 1897.66 58 3128
386 20 1834.27 | 1897.66 58 3674
381 25 2380.16 | 1897.66 58 4220
376 30 2926.05 | 1897.66 58 4766
401 5 225.36 2583.93 67 2746
396 10 866.23 2583.93 67 3383
3 391 15 1503.10 | 2583.93 67 4020
386 20 2139.97 | 2583.93 67 4657
381 25 2776.84 | 2583.93 67 5294
376 30 341371 | 2583.93 67 5931
401 5 262.13 3373.61 75 3561
396 10 989.98 3373.61 75 4289
4 391 15 1717.83 | 3373.61 75 5016
386 20 2445.68 | 3373.61 75 5744
381 25 3173.53 | 3373.61 75 6472
376 30 3901.38 | 3373.61 75 7200
Tahle 4.4.15 Pier 2 Axial Capacities Extreme Event
Nominal Resistance Down
Diameter Bottom Socket Drag Seismic
of Socket | Elevation Depth Side Tip Load Resistance
398.2 5 288.61 1465.26 10 1744
393.2 0 714.04 1699.63 10 2404
388.2 15 1202.46 | 1699.63 10 2892
3 383.2 20 1690.89 | 1699.63 10 3381
378.2 25 2179.32 | 1699.63 10 3869
373.2 30 2667.74 | 1699.63 10 4357
398.2 5 336.71 2039.34 11 2365
393.2 10 833.04 2312.65 11 3135
388.2 15 1402.87 | 2312.65 11 3705
3.5 383.2 20 1972.71 | 2312.65 11 4274
378.2 25 2542.54 | 2312.65 11 4844
373.2 30 3112.37 | 2312.65 11 5414
398.2 5 384.81 2707.18 12 3080
393.2 10 952.05 3019.42 12 3959
4 388.2 15 1603.28 | 3019.42 12 4611
383.2 20 2254.52 | 3015.42 12 5262
378.2 25 2905.76 | 3019.42 12 5913
373.2 30 3556.99 | 3019.42 12 6564
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Table 4.4,16 Pier 3 Axial Capacities Extreme Event

Nominal Resistance Down
Diameter Bottom Socket Drag Seismic
of Socket Elevation Depth Side Tip Load Resistance
401 5 345.24 1167.04 0 1512
396 10 690.49 1699.63 0 2390
3 391 15 1178.91 1655.63 0 2879
386 20 1667.34 | 1699.63 0 3367
381 25 2155.77 1699.63 0 3855
376 30 264419 | 1699.63 0 4344
401 5 402.78 1691.48 0 2094
396 10 805.57 2312.65 0 3118
391 15 1375.40 2312.65 0 3688
35 386 20 1945.23 2312.65 0 4258
381 25 2515.06 2312.65 0 1828
376 30 3084.89 2312.65 0 5398
401 5 460.32 2309.78 ¢] 2770
396 10 920.65 3019.42 0 3940
a 391 15 1571.88 3019.42 0 4591
386 20 2223.12 3019.42 0 5243
381 25 2874.36 3019.42 0] 5884
376 30 3525.59 3(19.42 0 6545
Tahle 4.4.17 Pier 4 Axial Capacities Extreme Event
Diameter Bottom Socket Nominal Resistance ?;;or:; Seismic
of Socket | Elevation Depth Side Tip Load Resistance
403 5 250.85 1305.48 14 1542
398 10 636.23 1550.45 14 2173
3 393 15 1081.79 | 1550.45 14 26018
388 20 1527.36 | 1608.64 14 3122
383 25 1972.92 | 1899.00 14 3858
378 30 2518.81 | 18589.00 14 4404
403 5 292.66 1823.95 16 2101
398 10 742.26 2109.67 16 2836
35 393 15 1262.09 | 2109.67 16 3356
388 20 1781.92 | 2245.21 16 4011
383 25 2301.75 | 2583.93 16 4870
378 30 2938.62 | 2583.93 16 5507
403 > 334.47 2427.97 17 2745
398 10 848.30 275441 17 3586
393 15 1442.35 | 275441 17 4130
4 388 20 2036.48 | 2087.14 17 5007
383 25 2630.57 | 3373.62 17 5987
378 30 3358.42 | 3373.62 17 6715
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Table 4.4.18 Pier 5 Axial Capacities Extreme Event

Nominal Resistance Down o
Diameter Bottom Sacket Drag Seismic
of Socket | Elevation Depth Side Tip Load Resistance
403.5 5 100.27 1264.68 1 1373
398.5 10 484.61 1550.45 1 2034
3 393.5 15 930.18 1550.45 1 2480
388.5 20 1375.74 | 1579.51 1 2954
3835 25 1821.31 | 1869.94 1 3690
378.5 30 2357.17 | 1899.00 1 4255
403.5 5 127.48 1776.33 1 1903
3908.5 10 565.38 21059.67 i 2674
3935 15 1085.21 | 2109.67 1 3194
35 388.5 20 1605.03 | 2211.25 1 3815
383.5 25 2124.86 | 2550.07 1 4674
378.5 30 2750.03 | 2583.93 1 5333
403.5 5 145.70 2373.5% 1 2518
398.5 10 646.15 2754.41 1 3400
4 393.5 15 1240.24 | 2754.41 1 3994
388.5 20 1834.33 | 2947.96 1 4781
383.5 25 2428.41 | 333493 1 5762
378.5 30 3142.89 | 3373.62 1 6516
Table 4.4.19 Pier 6 Axial Capacities Extreme Event
Nominal Resistance Down
Diameter Bottom Socket Drag Seismic
of Socket | Elevation Depth Side Tip Load Resistance
410.5 5 243,98 887.99 0 1132
405.5 10 519,94 1961.22 0 2481
400.5 15 1083.72 | 1961.22 0 3045
3 395.5 20 1647.51 | 1961.22 0 3609
390.5 25 2211.30 | 1961.22 ¢] 4173
385.5 30 2775.08 | 1961.22 0 4736
410.5 5 284.64 | 1416.93 ¢] 1702
4055 10 606.59 | 2668.59 0 3275
35 400.5 15 1264.34 | 2668.59 0 3933
395.5 20 192210 | 2668.59 0 4591
390.5 25 2579.85 | 2668.59 0 5248
385.5 30 3237.60 | 2668.5% 0 5906
410.5 5 325.30 | 2054.19 0 2379
405.5 10 693.25 | 3484.14 0 4177
4 400.5 15 144497 | 3484.14 0 4929
395.5 20 2196.68 | 3484.14 0 5681
3905 25 2948.40 | 3484.14 0 6433
3855 30 3700.11 | 3484.14 0 7184
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Table 4.4.20 Pier 7 Axial Capacities Extreme Event
Diameter Bottom Socket Nominal Resistance %Dr‘:; Seismic
of Socket | Elevation Depth Side Tip Load Resistance
418.7 5 243.98 618.63 0 863
413.7 10 487.96 | 1060.50 0 1548
3 408.7 15 833.20 | 1522.10 0 2355
403.7 20 1270.74 | 1899.00 0 3170
398.7 25 1816.63 | 1899.00 0 3716
393.7 30 2362.52 [ 1889.00 0 4262
418.7 5 284.64 927.66 0 1212
413.7 10 569.28 | 1443.00 0 2012
35 408.7 15 972.07 | 2143.82 0 3116
403.7 20 1482.53 | 2583.93 0 4066
398.7 25 2119.40 | 2583.93 0 4703
393.7 30 2756.27 | 2583.93 0 5340
418.7 5 325.30 | 1295.31 0 1621
413.7 10 650.61 | 1940.27 0 2591
4 408.7 15 1110.93 | 2870.84 0 3982
403.7 20 1694.32 | 3373.62 0 5068
398.7 25 242217 i 3373.62 0 5796
393.7 30 3150.02 | 3373.62 0 6524

4.4.1 Lateral Analyses of Shafts

Lateral analyses of drilled shafts will be performed in Final Design. Please contact the SGR
author.

5 Construction Considerations

5.1 Temporary Soil Retention

Construction of the new bridge will involve complete closure of the existing structure and
detouring of IL 161. Temporary soil retention will not be required.

5.2 EWSE and Cofferdams

The EWSE for the site is 440.4; the proposed footing elevation of Piers 1 through 7 is 4398.5. In
addition to the difference between the EWSE and bottom of the footing being only less than 1.0
feet (0.9"), the existing ground at each substructure is well above the EWSE. The footings could
all be excavated with enough earth left around them that would make cofferdams unnecessary.
Even the proposed ground at each footing is 3 feet above the EWSE. Cofferdams will not be
needed. If water is present in any of the excavations, it could be easily pumped out. If working
conditions were to become sloppy and wet, a “mud slab” can be placed to provide a stable and
dry working platform to construct the footing on.
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5.3 Drilled Shafts

A detailed squeeze analysis did not show a squeeze issue, however there are several sand and
silty and loamy layers beneath the water table. We recommend a temporary casing for these
locations, but recognize that a contractor may be able to prevent caving of these layers through
the wet method or through the use of slurry. Addressing these problem soils should be left to the
contractor. Due to the possibility of caving we recommend a minimum of one Crosshole Sonic
Logging (CSL) Test be performed at each substructure where drilled shafts are used. The Guide
Bridge Special Provision (GBSP) No. 86 Drilled Shafts should be included in the contract.
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Appendix A TSL Plan with Boring Layout



Benchmark: BM Railroad Spike set in the south face of PP east of bridge at elevation 454.67.

Existing Structure: Structure number 014-0025, buiit in 1937 as F.A. Rte. 150, Section 7BY,
reconstructured and widened in 1963 is an 11 span concrete deck on steel wide flange beams
supported by pile stub abutments and pile bent piers. The existing structure length is 644'-4"
back-to-back and 35'-8" out-to-cut. The structure is to be removed and replaced. The existing
structure will be replaced under read closure.

No salvage.

Note: Up to %" may be ground off the bridge deck and the bridge approach slabs.
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Appendix B Subsurface Data Profile
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Appendix C Boring Logs



\ lllinois Department Page 1 of 2

/ of Transportation SOIL BORING LOG

Division of Highways .
Hlincls Department of Transportation

Date _ 3/11/10

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY J. Houston
SECTION 7BR, 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) DB U M| syface Water Elev. ft DI B | U | M
Station E| L} C | O | streamBedElev. ft ElL|[C ] O
P| O S I P| O S |
BORING NO. #1 T, w S || Groundwater Elev.: T| W S
Station 727+00 Hi S | Qu | T | FirstEncounter 4357 ft ¥H| S |Qu [T
Offset 15.00ft Right " Upon Completion Not Taken ft .
Ground Surface Elev. 4542  ft |(ft)| (/67| (tsf) | (%)} || After _**  Hrs. Not Taken ft {ft)| (/6" | (tsf) | (%)
Gray SAND (continued) |1 NC | 20
Gray Silty Clay LOAM with o 2
Bituminous, Concrete, Sand, and
Rock - . ]
— s __
| s NC|AT | 4m
9 —
450.2 Brown and Gray LOAM
____________________ ] A-4(B) ) ) ]
Gray Silty LOAM —5 4 See Classification @ 30 ft g 1
A48 |5 T748] 20 ] 1 [023] 19
See Classification @ 10 ft 6 |BH5 1 | Beo
— 5 _:
6 |149| 19
6 |SM5 N
a0l 2 a0 1
2 |065( 28 ] 2 |049] 24
1 2 |Br20 1 |B/20
.E 2 35 0
_ 3 {088 24 L 0 1049| 25
5 |S/20 5 1B/20
__________________ 4362 | Y -y S
¥ . . —
Gray SAND Gray Medium to Fine SAND
See Gradation @ 40 # "
201 0] O

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)
BBS, from 137 (Rev. 8-99)



\ lllinois Department Page 2 of 2
J of Transpgrtation SOIL BORING LOG

Division of Highways
Iiiinois Department of Transportation Date 3/11/10

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY J. Houston
SECTION 78R, 7TBR-1 LOCATION _ NW 1/4, SEC. 15 TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D| B | U | M | suface Water Elev. ft
Station E L c 0 Stream Bed Elev. ft
Pl O S |
BORING NO. #1 T W S || Groundwater Elev.:
Station 727+00 H|{ 8§ |Qu | T | FirstEncounter 4357 #t ¥
Offset 15.00ft Right i Upon Completion Not Taken ft
Ground Surface Elev. 4542 ()| U6") | {ts) | (%) || After **  Hrs. Not Taken
Gray Medium to Fine SAND 3 | NC | 18
See Gradation @ 40 ft (continued) 1 5
45|
50
403.2 0O | NC
Gray Very Weathered SHALE 57
A-1-b(0) NC | 21
See Classification @ 50 ft f A2 38
END OF BORING ]
** Hole Filled Upon Completion —
58]
50|

The Unconfined Compressive Strength {UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penstrometer)
The SPT (N value} is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-99)



GRAIN_SI1ZE_IDH_3-18-11 014-0025.GP) IL_DOT.GDT 6M18/37

U.5. SIEVE OPENING IN INCHES i U5. SIEVE NUMBERS l HYOROMETER
6 %3 %15 Tam Wag 3 4 8 304516 55 30 g5 S0gy 100,920
100 ; : T 11 —E AT AL T £‘~4~_¢\| ;
95 R NM *
% :
90 \ e \ :
85 5 ?
80 \ L
" MIHE N
65 :
& \ s A\
9 g0 : :
us : :
: UL AN
[41] - H
g UL LR
W 50 :
= ! \
L 45 : ;
% 0 : : ) \{
14 : . \E
LLF H -
“ 35 ,
\ : \ »
30 : \ : x|
2
i é L4 \\
20 : : ,
10 -
: r—ke—t | |7 ok
5 ; : M
A& 5 —
; : i
ico 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
SAND
COBBLES GRAVEL SAN SILT CLAY
COarse ; fine
Specimen [deniification Classification LL 3 PL Pl Cc | Cu
o] #1 10.00 A-4 (6) SILTY LOAM 279|209 7.0
@ #1 30.00 A-4 (1) LOAM 227 | 18.3 | 44
Al #1 40.00 SAND 1.19 | 2.33
4| #1 50.00 A-1-b {0) SAND 19.8 [ 16.3 | 3.6 | 1.65 | 550
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Sit | %Clay
& # 10.00 12.5 0.03 0.007 0.2 7.3 73.7 18.9
= # 30.00 2 0.06 0.013 0.0 33.6 49.9 17.1
Al # 40.00 12.5 0.481 0.343 0.206 1.2 96.5 2.3
*| #1 50.00 2.5 1.034 0.567 0.188 741 85.5 3.8 3.6
X IDH GRAIN SIZE DISTRIBUTION
} lilinois Department Route: FAP 805
of Transportation Section: 7BR
::l)lli‘:lls:'ig rl‘:lg.;l ?&{gﬂ::ﬁy; Transportation County; CI infon




)\ lllinois Department Page 1 of 2
/ of Transpgrtation SOIL BORING LOG

Division of Highways
iitinois Depariment of Transgportation Date 41'1 9/1 0

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY 8. Wiszkon
SECTION 7BR, 7TBR-1 LOCATION _ SW 1/4 SEC. 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B | U | M | syrface Water Elev. ft DI B | U M
Station ElL|]Cc | O Stream Bed Elev. ft E|L]|]C | O
Pl O S | P| O s |
BORING NO. # T| W S || Groundwater Elev.: T| W S
Station 730+14 H| S | Qu | T | FistEncounter 4370 ft ¥{H| S |Qu [T
Offset 8.50ft Left N Upon Completion Not Taken ft .
Ground Surface Flev. 4550  ft |{ft)|(/6") | (ts) | (%) || After * Hrs. Not Taken  ft (ft) | (f6™) | {tsD) | (%)
N Gray SAND (confinued) |7 19
Suspended Augers 2 | NC
] 4330 |
N 0
Brown Sandy Clay LOAM 2 1018 35
] 431.5 2 |50
— Gray SAND =]
| 4305 |
5 25 1
] Brown and Gray LOAM | 1 1059 23
SM5
10! 30l 1
1445 | T3 [oaz| 21
2 (815
Gray Siit LOAM B .
— |
3 |043] 26 ]
4 |[5/20
a5 2 a5 3
| 2 [085| 27 [ 5 [026] 25
2 | 8/20 27 | S/20
4 | | | _____A 418.5
1 Gray SAND |
v 0 {062 25
- 3 15820
__________________ 436.0 —
Gray SAND — —
20| 1 40| 8

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 T208)
BBS, from 137 (Rev. 8-39)



\ lllinois Department Page 2 of 2

/ of Transportation SOIL BORING LOG

Division of Highways.
Rtinois Department of Transportation

Date 41910

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY S, Wiszkon
SECTION 7BR. 7BR-1 LOCATION _ SW 1/4, SEC. 10. TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (F) D| B | U | M | suface Water Elev. ft
Station E L c 0 Stream Bed Elev. ft
P| O S |
BORING NO. #2 T| W 5 || Groundwater Elev.:
Station 730+14 H| S | Qu | T | FirstEncounter 4370 ft ¥
Offset 8.50ft Left . Upon Completion Not Taken  ft
Ground Surface Elev. 455.0  ft |(f)|(/6") | (tsf) | (%) || After ** Hrs. _ NotTaken ft
Gray SAND (confinued) 25 20
130 | NC
5] 50
] 53 19
- NC
480
61/4"
Gray Very Weathered SHALE - 28
406.5 - | NC
END OF BORING |
** Hole Filled Upon Completion —0
55|
60

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)
BBS, from 137 (Rev. 8-99)



7)\ lllinois Department Prge 1 of 2

/) of Transporation SOIL BORING LOG

Division of Highways
Hlinajs Department of Transportation

Date _- 4/7/10

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY 8. Wiszkon
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. W, 3 PM
COUNTY Clinton DRILLING METHCD Hollow Stem Auger HANMMER TYPE 140# Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D| B | U | M {suface Water Elev. ft D| B | U | M
Station E| L | C | O streamBedElev, ft E|L|C| O
P 0 S 1 P O S |
BORING NO. #3 Tl wW S | Groundwater Elev.: T | W 8
Station 731+28 H{ S | Q| T | FirstEncounter 4360 #t ¥|H| S jQu | T
Offset 8.00ft Left . Upon Completion Not Taken fit .
Ground Surface Elev. 4550  ft |(ft}| (67} (tsf) | (%) [ After _** Hrs. _ NotTaken #t |(ft}|(/67)] (tsf)| (%)
Gray SAND (continued)} N 2 21
Suspended Augers T 1 | NC
O | VOO OO 4335
Brown Sandy Clay LOAM Wit
o 1 |048] 39
3 (810
| - _____430
— Gray SAND
5 Y 4300 25| 1 | NC| -
] ¢
Brown and Gray LOAM 2 |048) 27
| B $/15
4455 n
<10 -30 2
Gray Silt LOAM 1 040 22
] 5 is/0
]2 ]
4 | 049 25
2 |sf20 _
asl 1 a5 4
[ 3 |o4g| 27 |7 049 24
2 |s/20 22 | §/20
L e | . 418,5,
2 Gray SAND N
1 059! 26
2 |si0 |
L e A360% | |
Gray SAND — —
20 O 4g; 90

The Unconfined Compressive Strength {UCS) Failure Mode is indicated by (B-Bulge, 5-Shear, P-Penetrometer)
The SPT (N value} is the sum of the last fwo blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-99)



 lllinois Department Page 2 of

2
of Transportation SOIL BORING LLOG
Il?lli‘l‘-?:;lisD E:;r:ﬁlﬁfmenspuﬂaﬁun ' ‘ Date M
ROUTE FAP B05 DESCRIPTION IL 161 over Crooked Creek LOGGED BY 3. Wiszkon
SECTION 7BR, 7TBR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1w, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025(E)/
STRUCT. NO. 014-0080 (P) D} B | U | M | suface Water Elev. ft
Station Ei L [ C | O streamBedElev. ft
P| O S H
BORING NO. #3 T | W $ || Groundwater Elev.:
Station 731+28 H{ S | Q| T | FirstEncounter 4360 ft ¥
Offset 8.00ft Left . Upon Completion Not Taken ft
Ground Surface Elev. 455.0  ft | (ft) | (#6") | (tsf) | (%) || After _** Hrs. Mot Taken
Gray SAND (confinued) . _| 45 21
50 | NC
25| 80
50/2"{ NC -
Gray Very Weathered SHALE ]
50| 50/4"
- 31
1 - | NC
4025 |68/3"| NC | —
END CF BORING ]
** Hole Filled Upon Completion —
55|
50|

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 (AASHTOQ T206)
BBS, from 137 {Rev. 8-99)



\ lllinois Department Page 1 of 1

 of Transportation SOIL BORING LOG

EDII:::::: B:;rri!?ll‘:ﬁﬁanspaﬂaﬂon ’ Date M
ROUTE FAP 805 DESCRIPTION iL 161 over Crocked Creek LOGGED BY S. Wiszkon
SECTION 7BR, 7TBR-1 LOCATION _ SW 1/4. SEC. 10. TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D| B | U | M | surface Water Elev. ft DBl UM
Station E L ¢ o Stream Bed Elev. ft E L c o
P| O s | P| © S i
BORING NO. #4 T W S || Groundwater Elev.: T| W 5
Station 732+97 H{ 8 ;Qu | T || FirstEncounter 4370 ft ¥/H| 8 jQu T
Offset 9.00ft Left N Upon Completion Not Taken ft .
Ground Surface Elev. 4550  ft |(ft)| (18") | (tsf} | (%)} || After ** Hrs. _ NotTaken ft (ft)| (/687) | (tsf) | (%)
Gray SAND (continued) 4345 1 | NC | -
Suspended Augers o 1 |0.38] 24
. Brown Sandy Clay LOAM | S/15
T 1 1
] B
] 2 | 5/20
e I | . 431.0
- Gray SAND
5 4300 -5) 2 [ NC | -
1
o Gray and Brown LOAM 1 | 043 38
] 8120
10! a0 3
444.5 ] 3 [0.39) 21
3 |s/20
Gray Silt LOAM | |
— 5 |
1 051 24
5 |s/M10 ]
as| 2 4200 35| S0 | — | —
[ 7 |040| 28 50/2"
3 (810 Gray SAND - NC | 23
] 2180 |
1 JEP—
v 2 | 055 25 | Auger Refusal - END OF BORING
- 2 |Ss/i20 ) )
** Hole Filled Upon Completion —
- ______4360 —
Gray SAND — —
.20 1 -40

The Unconfined Compressive Strength (UCS) Faiture 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)
BBS, from 137 (Rev. 8-99)



/] lllinois Department Page 1 of 3
| of Transportation SOIL BORING LOG
I[I)Iilnlgll: rl‘:lg::rlt?rl::r"l?ffTranspnrtaﬁan ’ Date _ 3/23/10 -
ROUTE FAP 805 DESCRIPTION L 161 over Crooked Creek LOGGED BY S, Wiszkon
SECTION 7BR. 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W_, 3 PM
COUNTY Clinton DRILLING METHCD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D/ B | U M | surface Water Elev. ft DB | U/ |M
Station E L ¢ o Stream Bed Elev. ft E L c o
Pl O s | P| O S I
BORING NO. #5 T w S || Groundwater Elev.: T W S
Station 735+94 HI S [ Qu | T || FirstEncounter 4338 # ¥H| S | Qu | T
Offset 15.00ft Left u Upon Completion Not Taken ft .
Ground Surface Elev. 452.8  ft |(ft)| (/6") | {tsh) | (&) | After **  Hrs. Not Taken  ft (ft)| (/6™ | {tsh) | (%)
Brown Sandy LOAM | 2 |o04) 27
Brown Silty Clay LOAM ] A-4(2) i |BMO
R See Classification @ 20 ft
— (continued} —
3 WH
5 (217 15 3 |0.29] 43
5 |8&/20 1 |SM0
L e . 428.8
- 9 Gray Fine SAND = 4
-5 See Gradation @ 25 #t 25
|3 (112 21 427.3 1 NC | 30
4 | 8/20 1 1037 51
Gray Sandy LOAM S/10
4458 | A-4(0) N
* 3 See Classification @ 30 ft ]
Gray Silty Clay LOAM 5 [1.96] 24 I
6 |B/20 |
L 2438 —
Gray Silt LOAM a0 2 30| 2
| 1 [0.13| 29 3 1037 22
Soft 2 |Bl20 1 4 isno
— _.i
Mottled 3 02y 24 4198 |
3 |S5/20 ]
438.8 Gray L.oamy SAND
____________________ B See Gradation @ 35 ft -
Gray/Brown Siity Clay LOAM a8l 2 a5l 5
| 2 |033| 27 _| 10| NC| 18
2 | Bf20 17
-1 5 _:
tyes2y 2 oy 414.8
Wet 2 (sp0f | T T T N
__________________ 4338 Y| Gray Coarse SAND o
20| WH _a0| 50/1"

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)
BBS, from 137 (Rev. 8-89)




)\ lllinois Department Page 2 of 3

| of Transportation SOIL BORING LOG

Division of Highways
Elinols Departrment of Transportation

Date _ 3/23/10

ROUTE FAP 805 DESCRIPTICN IL 161 over Crooked Creek LOGGED BY §. Wiszkon
SECTION 7BR, 78R-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W.3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE 140# Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 {F) D1 B | U | M | suface Water Elev. ft
Station Ej L | €| O stream BedElev. ft
P| O S |
BORING NO. #5 T W S || Groundwater Elev.:
Station 735+94 HI S |Qu | T First Encounter 4338 ft ¥
Offset 15.00ft Left . Upon Completion Not Taken ft
Ground Surface Elev. 452.8  f (M) (/6") | (tsT) | (%) || After  **  Hrs. Not Taken _ ft
Gray Coarse SAND (confinued) - NC | 22
4083 _ |
45| 103
Gray Very Weathered SHALE |- NC | 34
eor2n
| - | NG
4028 50| -

Borehole continued with rock
coring.

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)
BBS, from 137 (Rev. 8-99)



lllinois Department Page 3 of 3

) of Transportation ROCK CORE LOG

Eli)lii‘::]i: E:;:;%lwnifﬁransponatlon ’ ’ Date 31'23” 0
ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGEDBY __ S. Wiszkon
SECTION 7BR. 7BR-1 LOCATION _ SW 1/4_ SEC. 10, TWP. 1N, RNG. 1W, 3 PM
GOUNTY Clinton CORING METHOD _ Tri-Cone Roller Bit E . CCRE $
014-0025 (E) / c T R
STRUCT. NO. 014-0080 (P) CORING BARREL TYPE & SIZE plecl ol a I E
Station . £l o v M N
Core Diameter 2 in . E
BORING NO. #5 Top of Rock Elev. __ 40280  ft PIR| E| D G
Station 735404 BeginCore Elev. __ 40280 _ ft ; E 5 : :I-
Offset 15.00f Left _
Ground Surface Elev. 452 8 ft (f)| @& | %6} | (%) [(minfft); (tsf)
402.80 | 3.33
Gray SHALE
] 4.08
H 4.42
| 3.75
] 2.08
397.80 -55
END OF BORING ]

** Hole Filled Upon Completion —

Color pictures of the cores No
Cores will be stored for examination until NIA
The "Strength" column represents the uniaxial compressive strength of the core sample (ASTM D-2938)
BBS, form 138 (Rev. 8-99)




1| H @

GRAIM,_SIZE_IDH_3-18-11 14-0025,GPJ IL_DOT.GOT 6M9NY

PERCENT FINER BY WEIGHT

LS. SIEVE OPENING I INCHES |

U.S. SIEVE NUMBERS i

HYDROMETER

100
95

1

=

4 2 1 12 3 [ 10 416 30 S0 100 200
6 3 1.5 ki 38 - 4 B 14 " 20 40 80 140
: e :

FL ]
ST

B o

g0

b

1k

;

85

IRy

80

75

70

65

80

55

50

40

35

30

25

26

18

16

100

10

GRA

1

0.1

IN SIZE IN MILLIMETERS

0.

0.001

COBBLES

GRAVEL

SAND

caarse

| fine

SILT

CLAY]

Specimen ldentification

Classification

LL

PL

Pl

Cec

Cu

#5

20.00

A-4 (0) SANDY LOAM

20.0

14.2

5.8

#5

25.00

SAND

1.41

3.84

#5

30.00

A-4 (0) SANDY LOAM

NP

NP

NP

* IR ®

#5

35.00

SAND

Specimen Identification

D100

DB0O

D30

D10 %Gravel

%Sand

%Sitt | %Clay

#5

20.00

12.5

0.163

0.024

0.2

53.7

34.5

11.6

#5

25.00

19

0.391

0.237

0.102

1.1

90.3

8.5

#5

30,00

4,75

0.172

0.028

0.1

55.8

33.0

11.2

#5

35,00

9.5

0.277

0.133

1.3

78.8

19.9

lllinois Department
of Transportation

Divisioa of Highways

llinois Department of Transportation

IDH GRAIN SIZE DISTRIBUTION

S

Route: FAP 805

ection: 7BR

County: Clinton




)\ lllinois Department Pege L of &

) of Teanspogation SOIL BORING LOG

IIDIiI‘I".llglls'J g:;rril?rl:‘:ﬁﬁanspoﬂaﬁnn Date M
ROUTE FAP 805 PESCRIPTION IL 161 over Crooked Creek LOGGED BY CWG (TSh)
SECTION 7BR. 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W. 3 PM
COUNTY Clinton DRILLING METHOD 3.25"HSA HAMMER TYPE Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D B | U | M | surdface Water Elev. ft D| B | U | M
Station E| L | C | OVl streamBedElev. ft ElL|C|O
Pl O s | P| O S I
BORING NO. p-2 T| W S || Groundwater Elev.: T, W S
Station 724+49 Hi § | Q| T | FistEncounter 4305 f# ¥ H; S | Qu | T
Offset 15.00ft Right " Upon Completion Not Taken ft
Ground Surface Flev. 4540  f [(f)| (6"} | (sf) | (%) || After " Hrs. Not Taken  ft (ft)| (16™) | (tsf) | (%)
Asphalt (4"} and Concrete (8") H Brown and Gray CLAY (continued) N
453.0
5 2
Brown and Gray Silt LOAM 7 [283] 18 2 |0.25] 23
A-4(2) 7|8 13| P
SeeClass @ 1.5t
— ¥
4 2
Gray N 6 |0.87| 17 Trace Fine Sand 2 10.20| 22
5| 6 B 25 1 B
~ 1 | - . A 428.5
| 4 Gray Sandy LOAM T
5 |250[ 17 f A-2-4{0) 3 [675( a1
— 5 p SeeClass @ 26.51t —1 3 p
| b e __ _ _ __4260
o3 Gray CLAY with Trace Sand 11
Trace Waood and Gravel | 3 1125 21 . 1 {0861 24
-0l 2 | P a0 2 | B
3
Trace Gravel 4 11.09] 21 ™
5 s
s 1 2
3 [061] 19 | 3 jo0B1} 22
a5 4 | S a5 3| S
__________________ 438.5 _
Brown and Gray Silty CLAY i3 T
3 |041] 22 ™
4 B N
__________________ 436.0 |
Brown and Gray CLAY 1 2 1 o
] 2 1044 23 | 1 0.61| 22
20| 2 B a0l 3 B

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)
BBS, from 137 (Rev. 8-99)



Pivision of Highways

ROUTE FAP 805 DESCRIPTICN

Hinois Department of Transportation

lllinois Department
# of Transportation

SOIL BORING LOG

IL 161 over Crooked Creek

Page 2 of 4

Date __10/10/17

LOGGED BY CWG (TSi

SECTION 7BR, 7BR-1 LOCATION NW 1/4, SEC. 15, TWP. iN, RNG. 1W, 3 PM
COUNTY Clinfon DRILLING METHOD 3.25" HSA HAMWER TYPE Automatic
014-0025 (E}/
STRUCT. NO. 014-0080 (P) D B | U | M | syface Water Elev. ft
Station E L c o Stream Bed Elev. it
Pi O 5 |
BORING NO. P-2 T W S || Groundwater Elev.:
Station 724+49 H! S | Qu| T | First Encounter 4305 # ¥
Offset 15.00ft Right . Upon Completion Not Taken _ ft
Ground Surface Elev. 454.0  f (ft)) (/6") | (tsf)}| () i| After **  Hrs. Not Taken _ ft
Gray CLAY with Trace Sand
{continued) -
L e e e e e e e oo — — — — 412,58
Gray and Brown Fine to Coarse
SAND with Soeme Gravel -
See Gradation @ 44 ft e
17
| 3 | NC| 18
25| 4
12
|12 | NC 17
50| 4
9
Gray 7 NC | 15
6
L e 239095
55
Gray SHALE ]
395.0 503" - | -
Barehole continued with rock
coring. 50l

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

EBS, from 137 {Rev. 8-99)



7/} lllinois Department Page 3 of 4

 of Transportation ROCK CORE LOG

Eii‘lfnsli:rlsg;:jl%:wn?ﬁTranspmaﬂun ' Date _ 10/10M17
ROUTE FAP B80S DESCRIPTION IL 161 over Crooked Creek LOGGED BY CWG (TSh
SECTION 7BR, 7BR-1 LOCATION __NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton CORING METHOD R CORE| S
E R T
014-0025 (E)/ c T R
STRUCT. NO. 014-0080 (P) CORING BARREL TYPE & SIZE ol ¢ o Q 1 E
Station . Elo | v M
Core Diameter 2 @ in N
BORING NO. p.2 Top of Rock Elev. __ 395.60  ft PIR|E D E G
Station 724+49 Begin Core Elev. __ 395.00  ft ; E 5 ;
Offset 15.00f Right .
Ground Surface Elev, 454.0 ft (f) | (8 | (%) | (%) |(minft}| (tsf)
38500 | 1 | 100 75 3
Gray (Soft, Very Fine, Laminated, Cross Bedded) SHALE 50

2 | 100 97 1

2 | 100} 97 1

2 1100 | 97 1 132.48

2 (100) 97 1

2 1100} 97 1

3 (100 | ©3 2

3 | 100 93 2

3 (100 | 93 1

3 | 100 | 93 2 72.72

3 |100| @3 3
384.00 _-70

4 | 92 | 68 2
Gray to Dark Gray (Soft to Moderately Hard, Slightly Weathered, Aphanitic to Very Finely
Crystalline, Banded to Medium Bedded) SHALE 4 |92 | 68 1 150.48

4 | 92 | 68 1

4 | 92 | 68 1

4 | 92| 68 1

6§ | 100 77 1

5 [100] 77 1

5 (100 77 2

5 [ 100} 77 1

Color pictures of the cores Upoen Reguest
Cores will be stored for examination until N/A
The "Strength" column represents the uniaxial compressive strength of the core sample (ASTM D-2938)
BBS, form 138 (Rev. 8-99)




\ lllinois Department Page 4 of 4

/ of Transportation ROCK CORE LOG

Division of Highways
HGnois Department of Transportation

Date _ 10/10/17

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY CWG (TS

SECTION 7BR, 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. iW, 3 PM

COUNTY Clinton CORING METHOD 1; R CORE ?

014-0025 (E)/ ¢ T R

STRUCT. NO. 014-0080 (P) CORING BARREL TYPE & SIZE picl| o Q I E

Station ' . elol v M N
Core Diameter 2 in *

BORING NO. p.2 Topof Rock Elev. 339500 _ ft PIR|E | D E G
Station 704+49 BeginCoreElev. . 395.00 fi ; E \R{’ ;
Offset 15.00ft Right .

Ground Surface Elev. 4540  ft 1@ Co) ) (%) |(minfft) (tsf)

Gray to Dark Gray (Soft to Moderately Hard, Slightly Weathered, Aphanitic to Very Finely 5
Crystalline, Banded to Medium Bedded) SHALE (continued)

—_
(=
(==

77 1

6 | 100 | 70 1 42.48

6 | 100} 70 1

6 | 100 70 1

6 | 100 70 1

6 | 100} 70 1
369.00 -85

END OF BORING AND ROCK CORE

** Hole Filled Upon Completion ]

Color pictures of the cores Upon Reguest
Cores will be stored for examination until N/A
The "Strength™ column represents the uniaxial compressive strength of the core sample (ASTM D-2938)
BBS, form 138 (Rev. 8-99)




P-2 Pier 2: Station 724+49, 15 ft Right
Run 1: 59 - 60 ft (Elev 395.0 — 394.0)
Run 2:6— 65 ft (Elev 394.0— 389.0)

P-2 Pier 2: Station 724449, 15 ft Right
Run 3: 65 — 70 ft (Elev. 389.0 — 34.0)




P-2 Pier 2: Station 724+49, 15 ft Right
Run 4: 70 — 75 ft (Elev. 384.0 — 379.0)
Run 5: 75 — 80 ft (Elev. 379-0 — 374.0)




GRAIN_SIZE_IDB_3-18-11 014-0025.GPJ IL_DOT.GDT 30/3017

PERCENT FINER BY WEIGHT

1.5, 5IEVE OPENING iN INCHES |

g 43 2

1.5

1 1/2

34

100 I
g5

U.S. SIEVE NUMBERS

28 3 486 810 4418 9 30 45 50 45 100,,,200

HYDROMETER

i

90

A

\

85

\

80

75

70

65

60

&5

50

45

40

35

30

25

20

15

10

5 4

H

160

10

1

GRAIN SIZE IN MILLIMETERS

6.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

I fine

SILT

CLAY]

Specimen |dentification

Classification

LL

PL

Pl

Cc

Cu

& P-2 1.50

A-4 (2) SILTY LOAM

24,5 | 19.8

4.7

x| P-2 26.50

A-2-4 (0) SANDY LOAM

16.8 | 15.9

1.0

Al P2 44.00

SAND

277

14.10

Specimen Identification

D100

D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

e P-2 1.50

12.5

0.028

0.008

1.5

8.7

73.1

16.6

T P-2 26.50

12,5

0,352

0.066

1.2

67.0

21.6

10,2

Al P-2 44,00

19

0.796

0.353

17.4

70.7

11.9

lllinois Department
of Transportation

Division of Highways

lllingis Department of Transportation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: 78R, 7BR-1
County: Clinion




10/30/2017 1:39:53 PM

EV0000
illinois Department of Transpertation

Version 8.30.004

INPUT - si\materials geotechnical unifigint\projects\clinton\structures\014-0025.gpj] Sv Readings table Library: si\materiais
geotechnical unif\gintiibrary.glb




10/30/2017 1:39:59 PM

EV0000
llinois Department of Transportation

Version 8.30.004

INPUT - s:\materials geotechnical unifigint\projectsiclinton\structures\014-0025.gpj Sv Readings table Library: s\\materials
geotechnical unit\ginillibrary.glb

s



10/30/2017 1:40:30 PM

EV0000
lllinois Department of Transportation
Version 8.30.004

INPUT - s:\materials geotechnical unit\gint\projectsiclintonstruciures\014-0025.gpj Sv Readings table Library: si\materials
geotechnical unifigintitibrary.glb




7]} lllinois Department Page 1 of 2

of Transportation SOIL BORING LOG

ﬁii:isiiso ;:;;{rif%:wn?; Transporation ’ Date _ 10/16/17
ROUTE FAP 805 DESCRIPTION IL. 161 over Crooked Creek LOGGED BY LIV (TShH
SECTION 7BR, 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG, 1W, 3 PM
COUNTY Clinton DRILLING METHOD 3.25" HSA HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B | U | M | surface Water Elev. ft DI B | UM
Station El L | C | O | SteamBedElev. ft ElL | C 1O
Pl O S [ P| O s |
BORING NO. P-3 T w S || Groundwater Elev.: T| W S
Station 729+43 H! S |Qu; T || FirstEncounter 4215 ft YH| 8§ | Qu| T
Offset 10.00it Right . Upon Completion Not Taken ft .
Ground Surface Elev. 4550 ft () {(16™) | (tsf} | (%) || After *  Hrs. Not Taken  ft () | (167} | (tsf) | (%)
Concrete . Brown Silt LOAM (continued) 434 5
4543 — | | Fr-——-—"-"—-""="—-——"==
Gray Sandy CLAY Wh
Open Space - Suspended Augers — T 049 47
] ] B
e 1 | 432.0
o Gray Clay LOAM with Organics 12
] _ 1 0.571 35
_-5 2 2| B
] 8285
Gray LOAM 1
] A-4(0) 1 [ - 20
— SeeClass @ 26.5ft = 1
_ ] 1 2
] |1 oss| 29
-10 30 2 B
Greund Surface 4420 | __
. — ¥
Brown Silty CLAY with Trace 3 1
Gravel 3 -- 15 4 - 22
5| 2 350 B
__________________ 439.5 ]
Brown Silt LOAM 1
A-4(3) 2| - |21 ]
See Class @ 16.5 1t 1
11 | 2
Brown and Gray 11 041 25 | 4 |074| 22
200 1 | B 40 3 | B

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S8-Shear, P-Penetrometer)
The SPT (N value) is the sum of the [ast two blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-99)



P-3

lllinois Department Page 2 of 2
of Transportation SOIL BORING LOG
IDIIE:OS:'I: E:;aHrltmaty:f Transportation Date M
ROUTE FAP BOS DESCRIPTION IL 161 over Crooked Creek LOGGED BY ZTV (TSi)
SECTION 78R, 7BR-1 LOCATION __NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD 3.25"HSA HAMMER TYPE Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D B ! Ul M lsurface Water Elev. £ |D| B | UM
Station E L C o Stream Bed Elev, ft El L C 0
Pl O S | P| O 5 |
BORING NO. P-3 Pier3 T W S || Groundwater Etev.: T W S
Station 728+43 Hi S [Qu} T First Encounter 4215 # Y H| S i Quf T
Offset 10.00ft Right Upon Completion Mot Taken  ft
Ground Surface Elev. 4550 ft |(ft)| (6" | (tsf) | {%) || After _= Hrs. _ NotTaken #t |{ft); (16")]| (tsD)| (%)
Gray LOAM Gray SHALE (Modified SPT + 12
A-4{0) ) Sampling) {confinued) — kol
See Class @ 26.5 ft (confinued)} ——: %U- 5 Sffqi-gw-
- Qo= 63,7 kst I
14 34i.0 |
4 1078 21
-~ & 5 _
-45 . -65
N 4&,” = 713 ks T 12
— 3995
__________________ 408.0 | |
Gray SAND B - + | 13
ray — &6 w 47 Z hs "F
' a0s0 | 24 ‘ 3560 |
Gray Limey SHALE I R B |
4050 -5n| S0 70
] In =49 kst + 13
Gray SHALE (Medifieg SPT .
Sampling) - C’Iq = 36 2 k&7 + 1 18 3835 |
4020 |
— + 17 = + 11
Q.= 30.4 kst ”{M (11 wst
4010 | . 3810
{ = 4w =71 8 s 3
: ) + 15 + 10
Q= dqj kst 379.5
39,5 END OF BORING 1
— ** Hole Filled Upon Completion o
Fu = 204 st * 1 14 |+ SEE MODIFIED SPT SHEET —_
3960 _
50l 80

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, §-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-99)

¥* G ualuw it from Modified SPTL@?; ov\/u%cf@[j&



Modified SPT Log
llinois Department
of Transportation

Route: FAP 805 Structure No.: 014-0025 (Exist.) 014-0080 (Prop.) Date:  11/7M17 Page: 1 of
Section: 7BR, 7BR-1 Description: IL 161 over Crooked Creek
County: Putnam/Bureau Logged by: TLM / MS Sampler Tube Length: 18 in.
Boring No.: P-3 Pier 3 Station: 729+43 Oifset: 10'RT  Latitude: Longitude:
Drill Rig: Hammer Type: Autc  Hammer Efficiency (%) 73 Surface Elevation: 455.00
Borehole Diameter. (in.): 8 Split-barrel Sampler Description: 1.5-in. 1.D. wio Liner
Measured
N Y 's Modui
Rod Length Blows where exposed rod length is measured (blows) rate.S0 % oung's Moduius
(in.) N 0 10 20 30 49_ 50 60 70 80 90 100 (bpf) (st (ksi)
403.75 151.31]44.31]41.06]138.56]36.75] 35,631 35 ) 34.6 | 343 | 34 | 33.8 397.6 38.2 8.97
402.25 [46.44144.06] 43 42 V474 41 140.6 4031 39.9 |39.75] 395 316.7 304 6.90
401.25 [ 52.06]50.81150.38] 50 §49.69] 49.5 § 49.4 49.3149.11 49 | 48.9 934 .4 89.7 27.94
o | 399.75 |46.56]45.44] 45 | 44.6 §44.3 143.88]43.6 ] 43 1432514319 4308 3222 30.9 7.02
.g 398.75 | 50.88]49.69149.25148.941 48.6 148.38 148.13) 48 | 47.8 | 47.6 |47.56 578.1 55.5 14.39
T | 397.25 |46.56]45.56]45.13] 44 81144 56]44.37 | 44.1 4391438 43.6 | 43.5 663.6 63.7 17.30
2 1396.25|47.31] 46.5 [ 46.06]145.69] 455 145.251 45.1 | 44.9 | 44.8 | 44.6 | 44.56] 742.8 71.3 2017
.,"'_',' 394.75 |41.31] 40.5 140.19] 39.8 | 39.6 139.37] 39.7 ) 38,9 138.75] 38 69| 38.56 4918 47.2 11.66
% | 393.75 49.13147.06]14594145.19] 44.6 144.38 44 13) 43.9 ] 43.7 | 43.5 |43.38] 516.8 49.6 12.42
b~ 1"392.25 [41.75)40.87] 40.5 | 40.33 [40.13139.94 ] 39.8 139.69] 39.6 ] 39.5 39.4 1156 111 40.19
391.25[48.81]48.69]47.63]47.25§46.94146.69 | 46.5 | 46.4 | 46.2 | 46.7 | 46 747.5 71.8 20.37
£5o

hote: "Values” indicates data used to calculate N qp.

P B C t
{ low Coun cs: 99

S 10 20 30 40 50 60 70 80 90 100 on: 42,9425

3 ' : : 1 : I : : [

ke 503.8
—E—402.3
—z&— 401.3
—&—309.8

~—t— 308.8

-
36 307.3
| —k—396.3

—4+—394.8

3

~—&— 393.8

—~

i % Panetration

V| 3923

—py-- 3913

"
2

== s frate

File Name: Copy of Copy of Copy of Modified SPT Log (WHKS Rev 4-24-17) {2).xlsm  Prinled: 3/20/2018 3:28 PM BBS 128 (Rav. 9/2114)



FAP 805 (IL 162)
Section 7BR, 7BR-1
Clinton County

DEPTH = 50.0 FT

MODIFIED SPT DATA

P-3

DEPTH =525 FT

Meuasured Rod Penetration
Blow Counts Length (in) (in)
(T "% ] Tsidzs | 000
10 44,3125 7.00
20 41.0625 10.25
30 38.5625 12.75
40 36.7500 14.56
50 35.6250 15.69
60 35.0000 16.31
70 34.5625 16.75
80 34,2500 17.06
a0 34.0000 17.31
100 33.8125 17.50
DEPTH =55.0 FT
Measured Rod Penetration
Blow Counts Length (in) (in)
[T "0 | 520625 | 000
10 50.8125 1.25
20 50.3750 1.69
30 50.0000 2.06
40 49,6875 2.38
50 £9.5000 2.56
60 49,3750 2.69
70 49,2500 2.81
80 49.1250 2.94
a0 49.0000 3.06
100 48.8750 3.19
DEPTH = 60.0 FT
Measured Rod | Penetration
Blow Counts Length (in) (in)
[T "0 " [ “sosro | o000
10 49,6875 1.19
20 49,2500 1.63
30 48.9375 1.94
40 48.6250 2.25
50 48.3750 2.50
60 48.1250 2.75
70 48.0000 2.88
a0 47.7500 3.13
%0 47.6250 3.25
160 47.5625 331

Measured Rod Penetration
Blow Counts Length (in) (in)
T 70" T |7 T4eaz’s | o000
10 44,0625 2.38
20 43,0000 3.44
30 42,0000 4.44
40 41,4375 5.00
50 41.0000 5.44
60 40.6250 5.81
70 40.3125 6.13
20 39.9375 6.50
90 39.7500 6.69
100 39.5000 5.94
DEPTH =57.5FT
Meuasured Rod Penetration
Blow Counts Length (in) (in)
[T 7o | 465625 | 000
10 45.4375 1.13
20 45.0060 1.56
30 44,6250 1.94
40 44 2500 2.31
50 43 8750 2.69
60 43,5625 3.00
70 43.3750 3.19
80 43,2500 3.31
90 43,1875 3.38
100 43.0625 3.50
DEPTH =62.5FT
Measured Rod Penetration
Blow Counts Length (in) (in)
T 70 T[T Taese2s | 000
10 45.5625 1.00
20 45,1250 1.44
30 44,8125 1.75
40 44,5625 2.00
50 44 3125 2.25
60 44,1250 2.44
70 43.9375 2.63
80 43 7500 2.81
a0 43.6250 2.94
100 43,5000 3.06

Pagelof2



FAP 805 (IL 161}
Section 7BR, 7BR-1
Clinton County

DEPTH=65.0 FT

MODIFIED SPT DATA

p-3

DEPTH = 67.5 FT

Measured Rod Penetration
Blow Counts Length (in) (in)
"0 | 413125 | 000
10 40.5000 0.81
20 40.1875 1.13
30 39.8125 1.50
40 39.5625 1.75
50 39.3125 2.00
60 39.0625 2.25
70 38.8750 2.44
80 38.7500 2.56
a0 38.6875 2.63
100 38.5625 2.75
DEPTH = 72.5 FT
Measured Rod Penetration
Blow Counts Length (in (in)
T "0 ] Tais00 | 000
10 40.8750 0.88
20 40.5000 1.25
30 40.3750 1.38
40 40,1250 1.63
50 38.9375 1.81
60 39.8125 194
70 39.6875 2.06
80 39.6250 2.13
90 39.5000 2.25
100 39.4375 2.31

Measured Rod Penetration
Blow Counts Length (in) (in)
[0 |7 473125 | 000
10 46.5000 0.81
20 46.0625 1.25
30 45,6875 1.63
40 45.5000 1.81
50 45.2500 2.06
60 45,0625 2.25
70 44,9375 2.38
80 44,7500 2.56
S0 44,6250 2,69
160 44.5625 2.75
DEPTH =70.0 FT
Measured Rod Penetration
Blow Counts Length (in) (in)
T 7% |7 Tasaes0 | 000
10 47.0625 2.06
20 45.9375 3.19
30 451875 3.94
40 44 6250 4.50
50 44,3750 4.75
60 44,1250 5.00
70 43.9375 5.19
a0 43,6875 5.44
90 43.5000 5.63
100 43.3750 5.75
DEPTH =75.0 FT
Measured Rod | Penetration
Blow Counts Length (in) (in)
0 T 48.8125 | 000
10 48.6875 0.13
20 47.6250 1.19
30 47.2500 1.56
40 46.9375 1.88
50 46.6875 2.13
60 46,5000 2.31
70 46.3750 2.44
80 46,1875 2.63
90 46.0625 2.75
100 46.0000 2.81

Page 2 of 2



GRAIN_SIZE_|DH_3-18-11 014-0025.GPJ 1L _DOT.GDT 10/30/17

U.5. SIEVE OPENING IN INCHES { U.5. SIEVE NUMBERS | HYDROMETER

5 4 3 2 <5 1 34 1"2315 3 6 10 4416 5o 30 44 50 g 100444200
100 | : TT N RN EIIE
- ™ B .

95

E
s ; UER

80 \
- : i .

70

[_
T : : .
2 : : : '
53] - : H
s s 2
m : : :
& s0 : : . \
N
E 45 : - -
& : : : °
35
30 % B
25
\M\ I~
20 . : : -;:‘ \.\\
s g 1
10 1@ T
5
0 H . . B B
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT CLAY!
coarse ! fine
Specimen Identification Classification LL | PL Pl Cec | Cu
¢ P-3 16.50 A-4 (3) SILTY LOAM 2431184 | 5.9
T P-3 26.50 A4 (0) LOAM NP | NP | NP
Specimen Identification D100 D80 D30 D10 %Gravel | %Sand | %Silt T %Clay
e P-3 16.50 2 0.034 0.01 0.0 234 60.2 16.4
X P-3 26.50 4.75 0117 0.024 0.1 49.1 35.8 11.0
IDH GRAIN SIZE DISTRIBUTION
lllinois Department Route: FAP 805
of Transportation Section: 7BR, 7BR-1
El?r’\lt‘:’il: B:;::‘my:f Transportation Cou nty: Clinton




10/30/2017 1:40:05 PM

£V0000

fitinois Department of Transportation
Varsion 8.30.004

INPUT - si\materials geotechnical unit\igint\projects\clinton\structures\014-0025.gpj Sv Readings table Library: s:\\materials
geotechnical unifigintiibrary.glb




10/30/2017 1:40:10 PM

EVO0000

ifinois Department of Transportation
Version 8.30.004

INPUT - s:'\materiais geotechnical unifiginfiprojects\clintontstructures\014-0025.gpj Sv Readings table Library: si\materials
geotechnical unifigini\library.glb




\ Illinois Department Page 1 of 4

 of Transportation SOIL BORING LOG

Divislon of Highways

Hiinpis Departiment of Transportation Date m
ROUTE FAP 805 BESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1V, 3 PM
COUNTY Clinton DRILLING METHOD 3.25"HSA HAMMER TYPE Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D| B | U | M| surface Water Elev. ft DBl U M
Station E| L { C | O | streamBedElev. ft E|L}C O
P! O 5 | P| O S |
BORING NO. P& T W S || Groundwater Elev.: T| W S
Station 733+18 H! S | Qu | T || First Encounter 4200 f ¥H| S |Qu| T
Offset 10.00ft Right " Upon Completion Not Taken  ft
Ground Surface Flev. 455.0  f ((f) (A6} (tsT)i (%) || After ™ Hrs. Not Taken _ft (ft) | (76"} | (tsf) | (%)
C 4 Brown and Gray Silt LOAM
oncrete . A4(0) ]
B See Class @ 11.5 ft (confinued) =1 wH
Open Space - Suspended Augers — Trace Sand 6353
N 2 P
i et 4320 |
| Fine to Coarse SAND with Some N
Clay 431.0 2
] N 2 (044 30
5 Brown and Gray LOAM with Trace 25 1 S
Organic Material
- A~4(0) —
| ¥
| SeeClass @ 26.5 ft X WH
Gray, Trace Gravel WH | 0.50| 36
_ 1 P
o | wH
] _|WH 048] 22
-10 ag| 3 B
Ground Surface 4447 — |
Brown and Gray Silt LOAM — 1 —
A-4(0} ]
See Class @ 11.5 1t 2 1004 22
4 | P
12 ot
Brown ] 3 (0757 18 | 2 (025 20
a5 3 | P asl 2 | P
— |
2 1061 20 ™
2 B |
| wH |3
| - 0.25| 24 4155 | 3 1023 21
20| 18 P Gray SHALE ag 10 S

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)
BBS, from 137 {Rev. 8-39)



\ Illinois Department Page 2 of 4
) of Transportation SOIL BORING LOG

Division of Highways . - Date 10/11/17

Blinots Department of Transportation

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE (Tsi)
SECTION 7BR, 78R-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W_3 PM
COUNTY Clinton DRILLING METHOD 3.25" HSA HAMMER TYPE Autocmatic
014-0025 (E)/

STRUCT. NO. 014-0080 (P) D B | U | M | suface Water Elev. ft

Station E| L | C | O| StreamBedElev. ft

Pl O S I

BORING NO, P-8 T| W S || Groundwater Elev.:

Station 733+18 HI S |Qu| T First Encounter 4200 ft ¥

Cffset 10.00ft Right . Upon Completion Not Taken ft

Ground Surface Elev, 455.0 fr | (1)) (/67) | (tsT) | (%) || After **  Hrs. Not Taken

Gray SHALE (continued)

24
50 14.50; 12

406.0 50 |4.00] 19

Borehole continued with rock P
coring.

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)
BBS, from 137 (Rev. 8-99)



N\ Illinois Department Page 3 of 4
 of Transpgrtation ROCK CORE LOG

Division of Highways
lilinois Department of Transpartation Date 101117

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE (T3))
SECTION 7BR. 7BR-1 LOCATION _ NW 1/4 SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton CORING METHOD E . CORE ?
014-0025 (E) / c T R
STRUCT. NO. 014-0080 (F) CORING BARREL TYPE & SIZE plel| o Q I E
Station
Core Diameter 2 ___in E O |V . M N
BORING NO. = Top of Rock Elev. ____406.00  ft PIR|E B E G
Station 733+18 Begin Core Elev. __ 406.00 it ; E 5 ;:
Offset 10.00ft Right .
Ground Surface Elev. 4550  ft _ )] @& | (%) | (%) [(minfft)} {tsf)
40600 | 1|89 76| ©
Gray (Soft, Fresh to Moderate Weathering, Very Fine to Fine Grained, Laminated to -50
Thinly Bedded, 10 Degree Cross Bedding) SHALE 1| 89 | 75 1 294 64

189 | 78 1

1 89 | 76 1

Planar Joint, No Fill 1 89 | 76 1
401.00
1 89 | 76 1
Gray (Medium Soft, Fine Grained, Thinly Bedded) SANDSTONE with Shale Partings 55|
Throughout 273|713 1 i4428
399.00

2173 |73 1

Gray to Dark Gray (Medium Soft to Soft, Fresh to Slightly Weathered, Laminated, Very
Fine Grained, 10-15 Degree Bedding) SHALE 2 | 73 | 73 1

2173 |73 1

2173 |73 2
395.00 -80

3 | 75| 62 2

Gray (Soft, Moderately Weathered, Very Fine Grained, Laminated fo Thinly Bedded,
Some Cross Bedding) SHALE 3 [ 75 | a2 3

3|75 | 62 2 96.48

3|75 | B2 3

3| 75| 62 2

4 | 100 | SO 2

4 (100 | 920 2

4 110G | 20 2

4 | 100 | 90 3 1143.28

Color pictures of the cores Upon Request
Cores will be stored for examination unti N/A
The "Strength” column represents the uniaxial compressive strength of the core sample (ASTM D-2938)
BBS, form 138 (Rev. 8-99)




1 lllinois Department Page 4 of 4

/ of Transportation ROCK CORE LOG

Division of Highways
Alincis Department of Transportation

Date __10/11/17

ROUTE FAP 805 DESCRIPTION fL 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton CORING METHOD 2 . CORE ?
014-0025 (E)/ c T | r
STRUCT. NO. 014-0080 {F) CORING BARREL TYPE & SIZE D! ¢ o Q I E
Station
Core Diameter 2 ___in E| O | V . M N
BORING NO. P.5 Top of Rock Elev. 406.00  ft PRI E|D E G
Station 733418 Begin Core Elev. __ 40600  ft ; E 5 ;
Offset 10.00ft Right .
Ground Surface Elav, 4550  f (/)] (@ | (%) | () |(minift)| (tsf)

Gray {Soft, Moderately Weathered, Very Fine Grained, Laminated to Thinly Bedded, 4
Some Cross Bedding) SHALE (continusd)

—
[]
L]

90 2

5 1100 | 100 2

5 | 100 | 100 2 |187.92

5 | 100 | 100 2

5 | 100 | 100 1

5 | 106 | 100 1

6 | 100 | 100 2 80.64

6 : 100 | 100 2

6 | 100 | 100 2

6 i 100 | 100 2

6 ;100 | 100 2
375.00 -80

END OF BORING AND ROCK CORE

** Hole Filled Upon Completion —

Color pictures of the cores Upon Request
Cores will be stored for examination until NIA
The “Strength” column represents the uniaxial compressive strength of the core sample (ASTM D-2938)
BBS, form 138 (Rev. 8-99)




P-6 Pier 6: Station 733+18, 10 ft Right
Run 1: 49 — 55 ft (Elev. 406.0 - 400.0)

P-6 Pier 6: Station 733+18, 10 ft Right
Run 2: 55 — 60 ft (Elev. 400.0 — 395.0)
Run 3: 60 — 65 ft (Elev. 395.0 - 390.0)




P-6 Pier 6: Station 733+18, 10 ft Right
Run 4: 65 — 70 ft {Elev. 390.0 — 385.0)
Run 5: 70 — 75 ft {(Elev. 385.0 — 380.0)




GRAIN_SiZE_IDH_3-18-11 014-0025.GRJ IL_DOT.GDT 1G/30N17

U.5. SIEVE OPENING IN INCHES H
4

U.5. SIEVE NUMBERS

HYDROMETER

6
100 ! I il

25

1
N

3 245 Vag W2ap 3 g 8 104416 55 30 45 50 gy 10045200
s ST :

20

85

80

I

70

65

60

_—H

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100 10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES GRAVEL

SAND

coarse

| fine

SILT

CLAY]

Specimen Identification

Classification

LL

PL

Pl Cec | Cu

® P-6 11.50

A-4 (0) SILTY LOAM

19.9

17.4

25

@ P-6 26.50

A4 (0) LOAM

20.4

17.2

3.2

Specimen ldentification D100 D&0

D30

D10

%Gravel

%Sand

%Sit | %Clay

®; P-6 11.50 12.5 0.064

0.015

1.2

38.2

51.5 11.0

| P-6 26.50 4.75 0.111

0.016

0.4

46.9

41.1 11.6

lilinois Department
of Transportation

Division of Highways
Hlinpls Department of Transportation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: 7BR, 7BR-1
Couniy: Clinton




10/30/2017 1:40:17 PM

=\V0000

tlinois Department of Transportaiion
" arsion 8.30.004

~PUT - s:\materials geotechnical unifigint\projects\clinton\structures\014-0025.gpj Sv Readings table Library: s\\materials
-zotechnical unit\gintlibrary.glb




10/30/2017 1:40:22 PM

EVO000
Hlinois Department of Transportation

Version 8.30.004

INPUT - s:\materials geotechnical unit\gintiprojectsiclintonistructures\014-0025.gpj Sv Readings table Library: s'\materials
geotechnical unifigintVibrary.glb

Page 1 .



{ lllinois Department Page 1 of 2

/ of Transportation SOIL BORING LOG

Divislon of Highways

Hilnwls Departtrent of Transportation Date M
ROUTE FAP 805 DESCRIPTION IL. 161 over Crooked Creek LOGGED BY ACE (TSh
SECTION 7BR, 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. iW,3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 () D B | U | M | surface Water Elev. ft DB | U /| M
Station E: L | C| O\ Stream BedElev. ft E|lL;C,O
P O S | P 0 S |
BORING NO. SB A Tiw S || Groundwater Elev.: T W S
Station 724+72 H1 S | Q| T | FirstEncounter 431.0 ## YH| S Q| T
Offset 15.00# Right Upon Completion Not Taken
Ground Surface Flev. 452.0  ft |(f)| (/67) [ (tsD) | (%) || After ** Hrs. Not Taken _ ft (it)| (/6™) | (tsf) | (%)
] Brown and Gray Sit LOAM N
Brown CLAY with Trace Asphalt A-4(4) ) v
Fragments —1 s See Class @ 4 ft (confinued) = 3
6 | ~ [ - Brown 430.0 2 (041) 24
8 Gray Loamy SAND 2 B
. ______ 400 | | et 4200
Brown and Gray Silt LOAM 1 3 Brown and Gray Sandy CLAY o
A-4(4) | 3 |3.00] 20 | 2 |025] 26
SeeClass @ 4 ft S 5 p o 3 P
3 Gray WH
Gray 5 1025] 23 WH10.78] 34
4 B Trace Gravel 2 B
e | . 424.0
11 Gray Sandy LOAM | WH
| 2 [o16| 24 | 2 |025] 35
10l 2 B a0 2 P
— 5 __
3 [1.02] 24 420.0
N T - T | R ]
Gray Sandy Clay LOAM
3 o2
| 3 [100] 23 | 3 [078] 24
5 & S as| 2 B
- —__
3 |0.37] 23
2 B ]
101 "l wH
| 2 |0.16] 24 _|WH|090]| 25
20| 2 B 4p] 3 B

The Unconiined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer}
The SPT (N value) is the sum of the last fwo blow values in each sampling zone {AASHTO T206)
BBS, from 137 {Rev. 8-99)



\ lllinois Department Page 2 of 2

/ of Transportation SOIL BORING LOG

bivislon of Highways
Hilnels Department of Transportation

Date 5/16/17

ROUTE FAF 805 DESCRIPTION IL. 161 over Crooked Creek LOGGED BY ACE (TSi}
SECTION 7BR, 7BR-1 1L OCATION NW 1/4, SEC. 15, TWPE. 1N, RNG. 1W, 3 PM
COUNTY Clinten DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E) /
STRUCT. NO. 014-0080 (P) D B | U | M [suface Water Elev. ft DB | UM
Station E| L ¢ | O Stream Bed Elev. ft E{ L | C!lO
P [ S | P 0 S I
BORING NO, SB A T, w S || Groundwater Elev.: T W 5
Station 724+72 Hi 8§ [Qu| T [ First Encounter 4310 f ¥/H, 8 jQu | T
Offset 15.00ft Right . Upon Completion Not Taken ft .
Ground Surface Elev, 452.0  ft [ {67) | (tsD) | (%) || After _**  Hrs. Not Taken ft {ft) | (/6" | (tsh) | (%)
Gray Sandy Clay LOAM Dark Gray SHALE (continued)
{continued} ] ]
4100 ]
Dark Gray SAND with Some Gravel 7 ]
See Gradati 44 ft ]
e Gradation @ _| ss83 —|BO2"| 380 19
8 * =]
_| & {NC 1 15 | END OF BORING _|
45 B 5
] ** Hole Filled Upon Completion ]
4050 ]
Brown and Gray CLAY with Trace ] ]
Gravel
— - _
|13 [483] 22 |
sol 15[ B 70
__________________ 4000 ]
Dark Gray SHALE ] o
| 50/4 o
| - 450} 15 |
55 = P -75
5062 ™
pam— " - 21 pea—
-60 - -80

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)
BBS, from 137 (Rev. 8-29)
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PERCENT FINER BY WEIGHT

100

U.5. SIEVE OPENING IN INCHES |

LS. SIEVE NUMBERS t
6 43 Zqs Tag Uy 34 8 g10 416 55 30 4 50 g 100444200

HYDROMETER

95

TEE |

T8

i

L]

._,_i\l li

20

-

o

85

a0

73

70

[233
[=]

o
o

[4,]
[=]

o
(5,1

b
[=]

33

30

25

20

15

10

100

10

H

0.1 0.01

GRAIN SIZE IN MILLIMETERS

0.001

COBBLES

GRAVEL.

SAND

coarse t

SILT
fine

CLAY]

Specimen |dentification

Classification

LL | PL

Pl

Cc

Cu

5B A

4.00

A4 (4) SILTY LOAM

25.51 20.3

6.2

=

SBA

44.00

SAND

2.85

19.99

Specimen [dentification

D100

D60

D30

D10 %Gravel | %Sand

%Silt | %Clay

SBA

4.00

12.5

0.048

0.02

0.6 11.8

70.1

17.5

SBA

44.00

18

1.027

0.394

274 60.7

12.0

lllinois Department
of Transportation

Division of Highways
Illinols Department of

Transporiation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: 7BR
County: Clinfon




)\ lllinois Department Page 1 of 3

/ of Transportation SOIL BORING LOG

Division of Highways

Rlinois Department of Transportation Date M
ROUTE FAP 805 DESCRIPTION It 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 78R-1 LLOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton PRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B [ U [ M | suface Water Elev. ft DB UM
Station EV L | €| Ol streamBedElev. ft EjL;C|O
P O S i P O ] |
BORING NO. SBB T| W $ || Groundwater Elev.: T W S
Station 725+63 H| S QT First Encounter 4375 # ¥ H| S [Qu | T
Offset 15.00ft Right ) Upon Completion Not Taken ft
Ground Surface Elev. 453.0  f |{ft)| (76"} | (tsf) | (%) | After ** Hrs. _ NotTaken ft |(ft)[{/67)|(tsf) | (%)
] Brown and Gray Sity CLAY 4325
Brown and Gray Sitt LOAM | (continued) J
A-4(2) 4 Brown and Gray Clay LOAM 1
See Class @ 4 ft 7 [265] 16 2 (047 26
8 S 2 B
4 [2.07] 20 WH {012 31
5 6 | S 25l WH| B
e e I | . 427.5
3 Gray Sandy Clay LOAM 3
Gray 6 |2.30} 19 3 (041 27
6 3 3 B
e ____ 4450 R
Gray Silty CLAY 1 T WH
T[T 025 28 |z |ors|ar
o] 1 B anl 2 P
| _____4%%25 _
Brown and Gray CLAY 3 |
3 069 22 491.0
] 4 s | ([~ _W
440.0 Gray SAND
““““““““““““““““““““ ] See Gradation @ 34 ft ]
Brown and Gray Silty CLAY 1 2 | wH
N 3 1086 25 | 1 NC | 20
as| 5 | B as| 4
¥ _
— 5 o
2 |0537 24 o
2 | B |
| 2 [o41| 24 |1 NC | 22
20 2 B -4D 19

The Uncenfined 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)
BBS, from 137 {Rev. 8-99}



'\ Hllinois Department Page 2 of 3

of Transportation SOIL BORING LOG

Division of Highways

Hlinels Department of Transpottation Date —M
ROUTE FAP 805 DESCRIPTION fL 161 over Crocked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. iN, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHCD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/

STRUCT. NO. 014-0080 (P) D| B | U M | surface Water Elev. ft

Station El L | €1 O |l StreamBedElev. ft

P (8} S I

BORING NO. SBB T W S || Groundwater Elev.:

Station 725463 Hi§ Q| T First Encounter 4375 ft ¥

Offset 15.00ft Right . Upon Completion iNot Taken__ ft

Ground Surface Elev. 453.0  ft |(fO| (8"} (tsh) | (%) || After **  Hrs. Not Taken #t
Gray SAND

See Gradation @ 34 1t (continued) ]

L e 4100
Gray Sandy CLAY with Trace I
Gravel
2
] 4 [164] 24
45 6 | B
e ____4080_
Gray SHALE ]
] 34
_50/3" 1.831] 18
=50 - S
402.0 N

Borehgle continued with rock
coring.

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)
BBS, from 137 (Rev. 8-99)



lllinois Department Page 3 of 3
 of Transpgrtation ROCK CORE LOG

Divisicn of Highways Date 51817

iltinois Department of Transportation

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE (TSi)

SECTION 7BR, 7TBR-1 LOCATION  NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM

COUNTY Clinton CORING METHOD i; R CORE $

014-0025 (E)/ c T R

STRUCT. NO. 014-0080 (F) CORING BARREL TYPE & SIZE plel o Q I E

Station . Elo| v M N
Core Diameter e 2 o in .

BORING NO. SBB Topof RockElev. __ 40200 it PIR|E D E G
Station 725+63 Begin Core Elev. _ 40200 it ; E 5 E
Offset 15.00ft Right )

Ground Surface Elev. 4530 ft {ft)| &8 | (%) | (%) [(minfft)| (tsf)
40200 | 1 | 100} 70 2

Gray to Dark Gray, Soit, Slightly to Moderately Weathered, Aphanitic fo Finely Crystalline,
Banded {o Medium Beddded, SHALE 1 1100 70 2

1 1100 | 70 2

1 (100 | 70 1

1 (100 70 1

Soft to Moderately Hard, Slightly Weathered 2|97 2

2 90| 73 2

2|90 | 73 2

392.00

END OF BORING AND ROCK CORE

** Hole Filled Upon Completion ]

Color pictures of the cores Upon Request
Cores will be stored for examination until N/A
The "Strength" column represents the uniaxial compressive strength of the core sample (ASTM [-2938}
BBS, form 138 (Rev. 8-99)
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PERCENT FINER BY WEIGHT

U.5. SIEVE OPENING IN INCHES !

6 3 245 "aa Wigp 3 o4 6

U.S. SIEVE NUMBERS |

810

5216 50 30 4o 50 gy 100,200
3 .

HYGROMETER

100
251

]

T s~ Il

T 1

N

RNl

AN

90

83

80

75

70

T8 PN & et FETL T AP EEEL: TEPT

[=3]
(=]

Lo
in

[4:]
(=]

[
[4;]

i
[=]

30

25

20

15

e

10

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse |

fine

SILT

CLAY|

Specimen Identification

Classification

LL

PL

Pl

Cc | Cu

SBB

4,00

A-4 (2) SILTY LOAM

24,6 | 21.7

2.9

SBB

34.00

SAND

Specimen ldentification

D100

D60

D30

D10 %Gravel

%Sand

%Sit | %Clay

SBB

4.00

0.045

0.015

0.0

7.5

76.7

15,7

b g

SBB

34.00

9.5

0.341

0.19

0.8

83.0

16.2

illinois Department
of Transportation

Divisien of Highways
lllingis Department of Trapsporation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: 7BR
County: Clinten




of Transportation

Division of Highways
llinois Department of Transportation

lllinois Department

SOIL BORING LOG

Page

Date

1

of 2

_5N18n7

ROUTE FAP 805 DESCRIPTION IL 161 over Crocked Creek LOGGED BY ACE {TSi)
SECTION 7BR, 7TBR-~1 LOCATION _ NW 1/4, SEC. 15, TWP. iN, RNG. 1W, 3 PM
COUNTY Clinten DRILLING METHOD Hellow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) DI B | U | M |l suface Water Elev. ft Dl B | U M
Station E| L C©| O | streamBedElev. ft EfL|]C O
P O 8 I P| O ) |
BORING NO. SBC T W S || Groundwater Elev.: T W S
Station 726437 H| 8 :Qu | T | FirstEncounter 4375 ft ¥H| S [Qu | T
Offset 15.00ft Right Upon Completion Mot Taken ft .
Ground Surface Elev. 4535  ft ()| (6"} | (tsf) | (%) || After _** Hrs. _ NotTaken ft |(ft)| (/6") | (tsf) | (%)
Brown CLAY with Asphait —] E:c?::\tlfrr]:ﬁenoc; Gray Sit LOAM —
Fragments ]
452.0 4 2
6 |244| 17 2 10821 23
Brown and Gray Silt LOAM 8 S Trace Gravel 4 B
A1)
See Class @ 4 ft - ! | - 4305
1 4 Brown and Gray Loamy SAND 1 2
Gray |76 |350( 18 See Gradation @ 24 ft 3 NG 21
s 6 | P 25| 3
%80 ¢ A 428.0
Gray Silt LOAM 2 Brown and Gray Sandy Clay LOAM 2
A-4(2) 3 [142] 19 1 [0.45| 25
SeeClass @ 8.5t 1 4 B - 2 B
— M f 425.9
! Brown and Gray Clay LOAM 101
| 4 1157 21 ] 2 041 26
100 4 | S a T ] 8B
4420 2 |
2 |08 2% ) 4215
Gray Silt LOAM 3 B
440.5 Gray Loamy SAND ™
____________________ See Gradation @ 34 it
Gray Silty CLAY 2 1 o2
] 2 |(086]| 26 | 1 [0.801 21
45 2 | B as| 4 | P
. .....A380 —
. ¥ ]
Brown and Gray Silt LOAM 1 N
2|\ 2y 416.5
2 | B ]
Gray Sandy Clay LOAM
Tl wH 1 s
|1 |125] 29 | 5 |086| 28
20 3 1 P 40 5 | B

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

BBS, from 137 (Rev. 8-99)



A lllinois Department Page 2 of 2

/) of Transportation SOIL BORING LOG

Ilnlll‘:::: B:;:iritgrll\:?:mensponation Date M
ROUTE FAP 805 DESCRIPTION IL. 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION __ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton PRILLING METHCD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B | U | M |l surface Water Elev. ft
Station E L c o Stream Bed Elev. ft
P| O s |
BORING NO. SBRC T| W S || Groundwater Elev.:
Station 726+37 H| S |Qu | T First Encounter 4375 #t ¥
Offset 15.00ft Right . Upon Completion Not Taken _ ft
Ground Surface Elev. 4535  ft ()| (/6°) | {tsf) | (%)} || After _** Hrs. _ NotTaken ft
Gray Sandy Clay LOAM
{continued) ]
4
| 3 |00} 23
45| 6 | B
L e _ %070,
Gray SHALE ]
~|s0/a"
| - |450] 13
I P
~|5013"
- 1.60( 15
55 - 1S
agag —50/2"| — | 20
END OF BORING o
** Hole Filled Upon Completion _gg

The Unconfined Compressive Strength (UCS) Failure Mode Is indicated by (B-Bulge, $-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-99)
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PERCENT FINER BY WEIGHT

100
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85
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15

10

U.S. SIEVE OPENING IN INCHES

5 Y3 %45

|
13',4 ?IZEA&L 3 4 6
{ Y _“—*i;w-il--l-

U.5. SIEVE NUMBERS

10 141.6 ap 30 4 50 g 160440200

HYDROMETER

w

I~

) oy

100

10

GRA

1

N SIZE IN MILLIMETERS

0.1

C.01

0.001

COBBLES

GRAVEL

SAND

Ccoarse

| fine

SILT

CLAY]

Specimen Identification

Classification

LL | PL

Pl | Cc | Cu

sBC 4.00

A-4 (1) SILTY LOAM

23.7 | 19.6

4.1

sSBC 6.50

A-4(2) SILTY LOAM

2521219

3.3

SBC 24.00

|| H|®

SBC 34.00

Specimen ldentification

D100 D80o

D30

D10

%Gravel | %Sand

%Silt | %Clay

SBC 4.00

12.5 0.057

0.023

10.6

15.5

60.8 13.1

I

SBC 6.50

12.5 0.048

0.02

1.4

8.1

733 16.2

A

SBC 24.00

9.5 0.153

0.4

53.3

46.2

*

SBC 34.00

4.75 0.14

0.0

57.4

42.5

V lllinois Department
of Transportation

Division of Highways
{llinois Department of Transportation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: 7BR
County: Clinton




]} lllinois Department Page 1 of 2

/| of Transportation SOIL BORING LOG

I?[]i\:ilsii: B:;:r]l?rf;t?{sfﬁanspoﬂaﬁnn - Date M
ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B | U | M |suface Water Elev. ft DB U M
Station E| L | C ! O | streamBedElev. ft E(L|C|O
P| O S | P O S I
BORING NO, SBD T(wW S || Groundwater Elev.: T, W s
Station 729+23 Hi S | Q! T || First Encounter 4330 f#t ¥ H S |Qu [T
Offset 23.00ft Left W Upon Completion Not Taken ft .
Grourd Surface Elev. 4545  ft |{ft)| (6"} (ts) | {*%6) || After **  Hrs. Not Taken # {ft)| (f6™) | {ts) | (%)
Asphalt 454.0 Brown and Gray Silty CLAY 434.0
Conoros PO - (continued) __________ T
oncrete 4530 | Brown and Gray Clay LOAM 5
4 |10.78| 23
Brown and Gray Sili LOAM 6 3 B
A-4(5) 7 [270] 18
SeeClass @ 4 ft — g s E—
4 2
Gray | 5 {275 20 ;3 (088 18
5 3 P o5 4 B
. ________#%0 _ 4 |\ ______4 429.0
Gray Silty CLAY 1 Brown and Gray CLAY with Trace 4
17082 26 || Gravel 5 |225| 29
1 B 4 | B
1 | | e 426.5
T wH Brown and Gray Clay LOAM 1 2
N WH | 0.25| 26 | 2 0861 27
a0 WH| B 3] 3 B
Y . . 5 | —]
Brown and Gray CLAY N I 423.0
et 2 T T T
2 ] Gray Sandy Clay LOAM ]
12 1 3
L3 |15 23 | 4 |046| 26
-15 3 B -35 8 S
¥_ _
— mm:
2 (092 23
2 S |
. __ _ __43bB5 ]
Brown and Gray Silty CLAY 1 2 o2
| 2 1081 22 N 2 1070 24
=20 3 B -4 3 B

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)
BBS, from 137 {Rev. 8-99)



\ lllinois Department Page 2 of 2

) of Transportation SOIL BORING LOG

!Dlil‘r‘l'igli:g:;rr[l?-rhev;?ﬁ Transportatlon ' ' Date M
ROUTE FAP B05 DESCRIPTION Il. 161 over Crooked Creek .LOGGED BY ACE (TS3)
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D B | U | M | surface Water Elev. ft
Station E|l L | C | O | StreamBedElev. ft
P| O L] |
BORING NO. SBD T W S || Groundwater Elev.:
Station 729+23 Hi| 3 Qu | T First Encounter 4380 #t ¥
Offset 23.00ft Left " Upon Completion Not Taken ft
Ground Surface Elev. 4545  ft |(ft)) (76") | {tsf) [ (%) || After _**  Hrs. _ NotTaken ft
Gray Sandy Clay LOAM
(continued) I
__________________ 413.0
Gray Loamy SAND with Trace
Gravel -
1 7
|7 |ogs| 18
-45 8 P
L e e _ ___%070,
Gray SHALE |
35
_|90/37 381 14
sol - 8

w07 — BOAT|300]| 24

END OF BORING —

** Hole Filled Upon Completion

-60

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 fwo blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-99)
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35
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N SIZE IN MILLIMETERS

0.01

Q.01

COBBLES

GRAVEL

SAND

coarse I

fine

SILT

CLAY]

Specimen Identification

Classification

LL

PL

Pl

Cc

Cu

® SBD

4.00

A-4 (5) SILTY LOAM

27.5 | 20.1

7.4

Specimen ldentification

0100

Da0d

D30

D10

% Gravel

%Sand

%Sit | %Clay

o SBD

4,00

4.75

0.04

0.021

0.2

12.0

71.9

15.8

Hlinois Department
of Transportation

Civision of Highways
llincis Department of Transportation

IDH GRAIN SIZE DISTRIBUTION

Rouie: FAP 805
Section: 7BR
County: Clinton




) lllinois Department Page 1 of 3

/ of Transportation SOIL BORING LOG

E?E::::l{sn E:;rri!?r':;:’;ﬁansponaﬂon ' Date _ 6/5/17
ROUTE FAP 805 DESCRIPTION IL 161 over Crocked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC, 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHCD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E}/
STRUCT. NO. 014-0080 (P) D B | U M | suface Water Elev. £t |D|B| UM
Station E|l L | C ! O | streamBedElev. fe EfL]C|O
P| O S | P| O S |
BORING NO. SBE T W S || Groundwater Elev.: T | W S
Station 731+Q0 H| S | Qu | T | First Encounter 4353 ft ¥H| 8 jQu| T
Offset 23.00ft Left Upon Completion Mot Taken ft ,
Ground Surface Elev, 455.0  ft |(f)| (/6" | (tsf}: (%) || After **  Hrs. Not Taken  ft (fe)| (76") | (tsf) | (%)
Caoncrete PCC 4545 | | v oL 4345
Suspended Augers Brown and Gray Sandy Clay LOAM 1
] with Trace Gravel 1 1025 23
— 1 P
| 432.0
] Gray Sandy LOAM with Trace ] 3
Gravel 7 1025| 24
5 25 1 P
S e | 4205
Gray Loamy SAND with Trace Coal 3
] 1 1 NC | 26
_: — 3
_ 1 2
4255 1 [1.09]| 23
4453 — —
-10 . a0l 1 B
Brown and Gray Silt LOAM N Gray Clay LOAM with Trace Gravel |
A-4(7} _ |
SeaClass @ 115 1 2
1 |0.291 30 1 |1.27] 23
1 B 3 B
__________________ 442.0 e et o e e e — — — %220
Brown and Gray Silt Loam 1 2 Gray Sandy CLAY o3
A-4(3) 2 0207 21 2 [1.0Z] 24
See Class @ 14 ft Tl 3 B a2 B
__________________ 439.5 e ____#195,
Brown and Gray Clay LOAM 2 Gray SAND with Trace Gravel 10
1 020! 25 || See Gradation @ 36.5 ft 13 | NG | 16
1 B 15
. - Y | S EE S O | N S 417.0
Brown and Gray CLAY with Trace 1 Gray Sandy Clay LOAM e
Gravel "1 joz20] 28 | 7 [300[ 20
Yal 218 a0l 9 | P

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)
BBS, from 137 {Rev. 8-99)



\ lllinois Department Page 2 of 3

| of Transportation SOIL BORING LOG

Bivislon of Highways
[linols Department of Transportation

Date 6/5/17

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. TN, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B { U /| M |[suface Water Elev. ft
Station E L c o Stream Bed Elev. ft
P (8] ] i
BORING NO. SBE T| W S il Groundwater Elev.:
Station 731+00 H{ 8 | Qu| T || First Encounter 4353 # ¥
Offset 23.00ft Left . Upon Completion Not Taken #t
Ground Surface Elev. 4550  ft [{f)| (67} (s} | (%) || After ** Hrs. _ NotTaken #t
Gray Sandy Clay LOAM
(continued) ™
1 s
] 4 1250 22
45 4 P
4080
Gray SHALE ]
406.0 50/5°| 4,50 [ 15
Borehole continued with rock P
coring. ]

-60

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)
BBS, from 137 (Rev. 8-99}



\ illinois Department Page 8 of 3
) of Transportation ROCK CORE LOG

Division of Highways Date - &/5/17

Hlinats Department of Transportation

ROUTE FAP 805 DESCRIPTION IL. 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7TBR-1 LOCATION _ SW 1/4 SEC. 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton CORING METHOD E R CORE ?
014-0025 (E)/ c . T R
STRUCT. NO. 014-0080 (P) CORING BARREL TYPE & SIZE Dl e o Q 1 E
Station . Elo| v M N
Core Diameter —2 _in 5
BORING NO. SBE Top of RockElev. __ 406.00  ft P R} E E G
Station 731+00 Begin Core Elev. ___406.00  ft E E 5 Z
Offset 23.00ft Left .
Ground Surface Elev. 455.0  ft (Y| ¢ | (%) | (%} [(min/ft)| (tsf)
40600 [ 1 ]2 | 0 | 18
Mo Recovery - Possible Shale Washout .50
402.00 |
Dark Gray and White LIMESTONE Fragments and Gravel - Likely Fall In 401.50
Dark Gray, Very Soit to Soft, Slightly to Moderately Weathered, Aphanitic, Banded to | 2] 93| 65 12
Medium Bedded, Dense fo Pitted, SHALE 45
Trace Coal and Pyrite Fragmenis ]
Banded to Thick Bedded 13 86 | 57 10
60
352.50
END OF BORING AND ROCK CORE ]
** Hole Filled Upon Completion —
-65

Color pictures of the cores Upon Reguest
Cores will be stored for examination until NIA,
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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PERCENT FINER BY WEIGHT

100

U.5. SIEVE OPENING IN INCHES

6 %3 %45 1oy

|
3

W24

U.5. SIEVE NUMBERS

SBE

1418 29 30 4

1

50 gy 100 440200

HYDROMETER

95

4]

T

|$_I___|

LT
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j: N

N

85

\
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~

75

70

65

60

55

50

45

40

35

30

25

20

15

10

106

10

GRAIN SIZE IN MILLIMETERS

1 0.1

.01

0.001

COBBLES

GRAVEL

SAND

coarse | fine

SILT

CLAY]

Specimen ideniification

Classification

LL

PL

Pl Cc | Cu

SBE

11.50

A4 (T)

SILTY LOAM

29.8

20.5

9.3

SBE

14.00

A-4 (3}

SILTY LOAM

28.0

20.7

53

IS

SBE

38.50

SAND

Specimen ldentification

D100

De0

D30 D10

% Gravel

%Sand

%Silt | %Clay

SBE

11.50

12.5

0.036

0.008

1.8

19.2

61.7 17.3

SBE

14.00 2

0.038

0.013

0.0

15.6

71.4 12.9

A

SBE

36.50 19

0.41

0.22

17.0

68.8

14.3

Division of Highways

lilincis Department of Transportation

\ llinois Department
of Transportation

IDH GRAIN SIZE DISTRIBUTION

Section: 7BR
County: Clinfon

Route: FAP 805




lllinois Department Page 1 of 2

| of Transportation SOIL BORING LOG

Division of Highways
linols Departirent of Transportation

Date _ 5/24/17

ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE {TSi)
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B | U | M |syrface Water Elev. t (DB | U M
Station E| L | €| O | streamBedElev. ft ElL]|C]|O
P| O 5 | P| O S |
BORING NO. SBF T| W S || Groundwater Elev.: T W S
Station 732+00 H1 S {Qui T | FirstEncounter 4440 f ¥H| S | Qu | T
Offset 23.00ft Left ., Upon Completion Not Taken ft
Ground Surface Elev, 455.0  ft | ()| (18" (tsf}| (%) || After _** Hrs. _ NotTaken ft |{ft)| (/67) [ {tsf)| (30)
Concrete PCC 454 5 Brown and Gray Silt LOAM
1 A-4(1) . ]
Suspended Augers “‘: See Class @ 16.5 ft (confinued) 1 wH
433.0 2 |082] 25
— Gray Loamy SAND ! B
— L 4320
T Brown and Gray Sandy Clay LOAM T WH
] _|WH|025| 29
__-5] 35 WH P
S e I | O 4295
Gray Loamy SAND with Trace 1
] Gravel . 1 10.50( 19
———_ See Gradation @ 26.5 1 9 p
_ 11
N B NC | 20
4450 -0 39| 1
] %245,
Brown and Gray Silt LOAM v
A-4(4) N 1 Gray Sandy LOAM 3
See Class @ 1151t 503722 T [061] 21
2 B 2 B
N i [061] 24 2 1082, 20
15 B 35 2 B
__________________ 4385 | PR 1 1 X 1
Brown and Gray Silt LOAM WH Gray SAND with Some Gravel WH
A-4(1) WH 160477 95| See Gradation @ 38.5 it g8 | NC 1 21
SeeClass @ 16.5ft S —
1 B 8
| wH 13
_|WH|025( 28 | 3 | NC| 20
=20 WH P -40 1

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})
BBS, from 137 (Rev. 8-89)



7\ lllinois Department Page 2 of 2

/ of Transportation SOIL BORING LOG

Divislon of Highways

filincls DPepartment of Transportation ' Date M
ROUTE FAP 805 DESCRIPTION IL 161 over Crooked Creek LOGGED BY ACE (TSi)
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHCD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D| B | U | M Isyface Water Elev. fit
Station E| L C | O | streamBedElev. ft
Pl O S |
BORING NO. SBF T wW S || Groundwater Elev.:
Station 732+00 H|1 S | Qu i T |I' First Encounter 4440 7t ¥
Offset 23.00ft Left Upon Completion Not Taken ft
Ground Surface Elev. 455.0  ft |{ft)| (/6") | {ts) | (%) || After ** Hrs. Mot Taken  ft
Gray SAND with Some Gravel
See Gradation @ 36.5 ft ]
{continued) —
e
] 7 NC | 19
45| 12
. ______ 4083
Dark Gray SHALE N
Black Coal 1 50
1 - |450] 22
e P
4043 —50/2"[4.50] 18
— P
END OF BORING _
-55
** Hole Filled Upon Completion ]
50)

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)
BBS, from 137 {Rev. 8-99}
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PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

a1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

| fine

SILT

CLAY]

Specimen |dentification

Classification

LL

PL

P

Cc | Cu

SBF

11.50

A4 (4) SILTY LOAM

255

20.3

5.6

SBF

16.50

A-4 (1) SILTY LOAM

220

18.3

3.7

SBF

26.50

*irlBi®

SBF

36.50

SAND

Specimen Identification

D100

D60

D30

D10

%Gravel

%eSand

%Silt | %Clay

SBF

11.50

0.017

0.01

0.0

11.0

74.0

15.0

SBF

16.50

0.036

0.014

0.0

27.2

61.0

11.8

SBF

26.50

19

0.19

3.8

61.8

34.4

SBF

36.50

19

0.651

0.256

24.4

652.8

12.8

Hlinois Department
of Transportation

Division of Highways

illinals Depariment of Transportation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: 7BR
County: Clinton




A lllinois Department Page 1 of 2

/ of Transportation SOIL BORING LOG

Knlll:igllso g:;:rit\:‘\?; ‘Transportation Date M
ROUTE FAP 805 PESCRIPTION it 161 over Crooked Creek LOGGED BY CLM (TS
SECTION 7BR, 7BR-1 LOCATION _ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D B | U} M | suface Water Elev. ft DI B | UM
Station E| L | C | O | StreamBedElev. ft E|L|C}|O
P| O S I P| O S |
BORING NO. SBG T W S || Groundwater Elev.: T W S
Station 733+70 H| 8 |Qu | T | FirstEncounter 4445 7t ¥/H| S [ Qu | T
Offset 23.001t Left i Upocn Completion Not Taken ft i
Ground Surface Elev. 4545  ft |() [ (6") | {tsf) | (%) || After ™  Hrs. _ NotTaken ft |(ft)| (/67) | (tsf} | (%)
Concrete PCC 4540 | Brown and Gray Silt LOAM 1
] (continued) _ _ _ ___am5
Suspended Augers ] |
Gray Loamy SAND WH
WH | NC | 22
] Tl wH
-~ ! v - ___.t 431.0
Brown and Gray Silt LOAM with WR
"_"5“ Some Gravel o5 WR = | 29
] WR
— 1 e ! 4285
™ Gray Sandy LOAM 1 1
] 427.0 1 - | 25
— Gray Sandy CLAY !
N e | NP 426.0
] Gray Sandy LOAM WH
¥-10 a0 3| — | 29
4440 | 3
Brown Silt LOAM
A-4(4) 2 |
See Cl 14.5 ft —
RS |2 foesrp2y 220 _|
2 B
Gray Loamy SAND
] See Gradation @ 34.5 ft 1
3 1 4
5| 2 |0.90] 24 3 5 | NG [ 27
2 B 13
Brown and Gray T WH 1
| v (033] 28 N
i B
__________________ 436.0 _
Brown and Gray Silt LOAM 1 6
29 1 - | 28 Grave! 4145 .49 10 | NG| 17

The Unceonfined Compressive Strength (UICS) 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)
EBS, from 137 (Rev, 8-99)



lllinois Department Page 2 of 2

/) of Teanspodation SOIL BORING LOG

Elil‘;;igilgrl;:;rrltgrl:e\?:ﬁ Transporiation Date M—Z——
ROUTE FAP 805 DESCRIPTION Il. 167 over Crooked Creek 1LOGGED BY CLM (TS
SECTION 78R, 7BR-1 LOCATION __ SW 1/4, SEC. 10, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automalic
014-0025 (E) /
STRUCT. NO. 014-0080 (P} D| B | U | M | surface Water Elev. ft
Station E: L | C | O| StreamBedElev. ft
P{ O ] I
BORING NO. 8B G T| W $ || Groundwater Elev.:
Station 733+70 Hf s Qu T First Encounter 4445 # ¥
Offset 23.00f Left . Upon Completion Not Taken ft
Ground Surface Elev. 454.5 ft | (fty] (f6") | (tsf) | (%) After _**  Hrs. Not Taken _ ft
30
Gray SHALE
50
a5 - 379 15
- S
405450 — | 19
END OF BORING 50!

** Hole Filled Upon Completion

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penstrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-09)
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Q.01

0.001

COBBLES

GRAVEL

SAND

coarse

fine

SILT

CLAY]

Specimen identification

Classification

LL

PL

Pl | Cc | Cu

SBG

14.50

A-4 (4) SILTY LOAM

27.3 | 20.9

64

Iz

SBG

34.50

Specimen ldentification

D1C0

D60

D30

D10 %Gravel

%Sand

%Silt | %Clay

SBG

14.50

12.5

0.017

0.01

0.2

14.0

70.2 15.6

SBG

34.50

19

0,162

5.7

52.5

41.7

Hlinois Department
of Transportation

Division of Highways
IH#inois Department of Transportalion

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: VBR
County: Clinton




)\ Hlinois Department
/ of Transporiation

Division of Highways
Hlihols Depariment of Transportation

SOIL BORING LOG

Page

Date

1

of 2

6/2/17

ROUTE FAP 805 DESCRIPTION iL. 161 over Crooked Creek LOGGED BY FH (TSi)
SECTION 7BR. 7BR-1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W,. 3 PM
COUNTY Clinfon DRILLING METHCD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E}/
STRUCT. NO. 014-0080 (P) D| B | U M | surface Water Elev. ft Di B | U M
Station ElL c o Stream Bed Elev, it El L c o
P| O S I P!l O s |
BORING NO. SBH T| W S || Groundwater Elev.: T: W S
Station 734+43 H| 8 jQu | T First Encounter 4437 # ¥H! S [ Qu | T
Offset 10.00ft Right v Upon Completion Not Taken ft
Ground Surface Elev. 4542  f |(M)| (6"} (tsH) | (%8) || After ™ Hrs, Not Taken  ft ()| ¢6") | {tsf) | (%)
Gray CLAY ] Gray Silty Clay LOAM 1
4527 1 2
2 |0.45( 26 2 1049( 22
Brown and Gray Silt LOAM 4 B 3
A-4(3)
SeeClass @ 4 t — —
o4 1 2
4 1020 23 | 3 143 21
5 3 | B 25 4
e o e ____ %87 | 4287
Gray CLAY — Gray Sandy LOAM e
447.7 3 4277 5
Brown Sit LOAM — g 0-201 29 Gray Sandy LOAM — 2 NC | 21
rown Silt B See Gradation @ 26.5 ft
4462 o ______4282
Brown and Gray LOAM 1 2 Gray Sandy Clay LOAM o4
A-4(0) |3 Jo1z] 20 | 3 |o70] 21
SeeClass @ 9 ft Tl s ol 3 B
¥_| L o e _____4237.
2 Gray Fisste SHALE H
Brown 2 (016 28
1 B N
1 s0M"
N 1 0.25| 20 |- - -
Gray sl 1 B -as] -
L e e e o mem e e e — — — — — 4387 —
Brown and Gray Silty CLAY 2 ]
2 |0.25] 26
2 B B
__________________ 436.2
Gray CLAY 1 2 ™
| 2 (o29| 27 50/1*
4342 .20l 2 | B a - | -~ | <

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. 8-99}



\ lllinois Department Page 2 of 2

) of Transportation SOIL BORING LOG

Iamﬂ:%:;;lrll?r}:ev:\?ﬁTranspurlaﬂon Date M_SIZI 17 -
ROUTE FAP 805 DESCRIPTION Il. 167 over Crooked Creek LOGGED BY FH (TS}
SECTION 7BR, 7BR~1 LOCATION _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E}/

STRUCT. NO. 014-0080 {P) D| B | U | M | surface Water Elev. ft

Station EfL|C | O Stream Bed Elev. ft

Pl O S |

BORING NO, SBH T| W S || Groundwater Elev.:

Station 734+43 H|§ |Q | T First Encounter 4437 #t ¥

Offset 10.00ft Right Y Upon Completion Not Taken ft

Ground Surface Elev. 454.2 ft () (16" | {tsf) | (%) || After ** Hrs. Not Taken ft

Gray Fissle SHALE (continued) 4137 -

END OF BORING

** Hole Filled Upon Completion

-45
=50
«55

-60

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, $-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone {AASHTO T206)
BBS, from 137 (Rev. 8-99)
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1 0.1

0.0

0.001

COBBLES

GRAVEL

SAND

coarse | fine
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CLAY|

Specimen identification

Classification

iL | PL

Bl

Cc | Cu

SB H

4.00

A4 (3) SILTY LOAM

240 | 185

5.5

=

SBH

8.00

A-4 (0) LOAM

18.5 | 16.7

28

2.09 (3545

A

3B H

26.50

Specimen ldentification

D100

D60

D30 D10

%Gravel

%Sand

%Siit | %Clay

SB H

4,00 18

0.044

0.013

1.3

165

70.6

127

4

SBH

9.00 4.75

0.098

0.024 0.003

0.2

447

46.0

8.0

A

SBH

26.50 6.3

0.086

0.1

425

57.4

lllinois Department
of Transportation

Division of Highways
Linois Department of Transportation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section; 7BR
County: Clinton




)\ lllinois Department Page 1 of 2

| of Transportation SOIL BORING LOG

Division of Highways

Elinois Department of Transportation Date —GLU—L
ROUTE FAP 805 DESCRIPTION iL 161 over Crogked Creek LOGGED BY CLM {TSi)
SECTION 7BR, 7BR-1 LOCATICN _ NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 (E)/
STRUCT. NO. 014-0080 (P) D B | U M syrface Water Elev. ft byB | UM
Station Ei L | €1 O | StreamBedElev. ft EfL|C|O
PO S | P| O S |
BORING NO. SB1 T, wW S || Groundwater Elev.: T W s
Station 735+35 Hi 8§ | Q| T | FirstEncounter None Recorded ft H| 8 |Qu | T
Offset 15.00ft Right Upon Completion Not Taken  ft .
Ground Surface Elev, 453.5 ft [{f)| (/6™ | (tsf) | (%6) | After **  Hrs. Not Taken ft {tt)| (16") | (sf) | (%)
Concrete PCC 453.0 Brown LOAM with Trace Gravel
] (continued) 4325 |
No Samples Taken e
- Gray Silt LOAM I
B 4305 | 2
] | 1 037 30
Gray SAND 3 B
] 429.0 2
.5 25 1 0.37: 26
Gray Silty Clay LOAM with Some 2 B
i Qrganic Material
] 4285
446.0 _
WH Gray Silt LOGAM 2
GRAVEL 1 NC | 10 | 1 |o49| 23
4445 i 2 | B
i
Brown LOAM with Trace Gravel ao] 1| - 123 30|
A-4(2) 1 1
SeeClass @ 11.51ft 2 - 23
] 2 ] 3
Brown and Gray 3 - i 19 4215
— 5| |
Gray CLAY o2
| | 1 o081 23
2 2 B
] 3 0861 23 80
as| 4 | B 35
] Gray Sandy CLAY 2
3 [086] 23
] ] 418
B 1 2
] 1 - 19 3 (074 25
2 Tl o4 B
| b . _..A140
.20 Gray SHALE with Clay 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 T206)
EBS, from 137 (Rev. 8-99)



lilinois Department Page 2 of 2

I: of Transportation SOIL BORING LOG

E’Iil‘::il: B:L::t?rl\rjffﬁanspcnatlon Date M
ROUTE FAP 805 DESCRIPTION L 161 over Crooked Creek LOGGED BY CLM (TSh
SECTION 7BR, 7BR-1 LOCATION NW 1/4, SEC. 15, TWP. 1N, RNG. 1W, 3 PM
COUNTY Clinton DRILLING METHOD Hollow Stem Auger HAMMER TYPE Automatic
014-0025 {E) /

STRUCT. NO. 014-0080 (P) D| B | U M | sSuface Water Elev. ft

Station E| L | C | O | StreamBedElev. ft

P O 8 [

BORING NO. SBI T| W S || Groundwater Elev.:

Station 735+35 HfS |Qu| T First Encounter None Recorded  ft

Offset 15.001t Right . Upon Completion Not Taken _ ft

Ground Surface Elev. 4535  f& |(ft)| (6™ | (tsf) | (%) || After **  Hrs. Not Taken  ft

Gray SHALE with Clay {continued)

50/1"
-~ | - | 19

4074 |50M" — | 17

END OF BORING

** Hole Filled Upon Completion

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)
BBS, from 137 (Rev. 8-99)
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PERCENT FIiNER BY WEIGHT
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CLAY]

Specimen ldentification

Classification LL PL

Pi

Cc | Cu

SBI

11.50

A-4 (2) LOAM 27.3 | 204

6.9

Specimen ldentification

D100

DBl

D30 D10 %Gravel | %Sand

%Silt | %Clay

SB |

11.50

19

0.069

0.014 12.8 26.2

49.2 11.7

A [llinois Department
' of Transportation

Division of Highways

lllineis Deparment of Transportation

IDH GRAIN SIZE DISTRIBUTION

Route: FAP 805
Section: 7BR
County: Clinton




Appendix D Slope Stability Results
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Appendix E FGU Seismic Site Class Spreadsheet
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Appendix F Sample Liquefaction Results



1.0.0.T. Bureau of Bridges and Siructures FOUNDATIONS AND GEOTECHNICAL UNIT

LIQUEFACTION ANALYSIS

Madified 5/24/1C

REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE
FEPTH TO GROUNDWATER - DURING DRILLING
. DEPTH TC GROUNDWATER - DURING EARTHQUAKE
" PEAK HORSZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) ==

53.00

T.

(Below Boring Ground Surface) i
(Below Finished Grada Cut or Fill Surface) Ve = M7 FT.UISEC,

EQ MAGHNITUDE SCALING FACTQR
(MSFy= 1.912

AVG. SHEAR WAVE VELOCITY {top 40')

EARTHQUAKE MOMENT MAGNITUDE PGA CALCULATOR
FINISHED GRADE FILL CR CUT FROM BORING SURFACE == (Cut Depth}) Earihquake Moment Magrituds
HAMMER EFFICIENCY: Source-Te-Sile Distance, R (km) =
BOREHOLE DIAMETER: o Ground Motion Prediction Equations = | GE|
SAMPLING METHCD - Sampler wiout Liriers’ PGA=__ 0.240
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
etev. |somivg| seT |UNCONF. | % | PLAST. LqQuiDi moOIsT. EFFECTIVE CORR. [EQUIV.CIN.| CRR EFFECTIVE | TOTAL| OVER- CORR. |SOIL MASS FACTOR
OF |sampte| N | COMPR. FINES| INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SANDSPT | RESIST. || uNIT | VERT. | VERT. | BURDEN | RESIST. | PART. £Q OF
SAMPLE | DEPTH | VALUE | STR, Q, [c#200] 51 i W, WT. |STRESS | VALUE | NVALUE |MAG75 | WT. |STRESS |STRESS|CORR.FACT.| CRR ;s | FACTOR [NDUCED| SAFETY*
(Fr.y | /T |trows)| (1sk) | fss (%) (KCF.} | (KSE.) |{Ni)eo| (N1)scer | CRR 75 || (KCF.) | {KSF.) | (KSF.) {Ks) CRR {ra) sk | crr/csr
450,5 257 5 Lo {0133 0,323 31.729 31729 06N
e[y 0130 0658 17515 17515 0186
0132 0922 19684 19684  0.212
0107 1162 3094  3.094 0.058
0417 1455 10654 10654  0.119 [{ 0.117 0263 0263 1,500 0.341 0.971 0.197 |N.L.{1)
© 0420 1.557 12084 12084 0432 || 0120 (.365 0.365 1.500 0.378 0850 | 0195 [N.L.{1)
0.057 1851 12105 12105  0.432 || D.O57 0.455 0562 1.454 0.367 0934 | 0.232 [N.L.(2)
- 0052 1781 6047 6,047 0080 || 0052 0.589 0.848 1.303 0,200 0852 | 0.260 |N.L.{2}
1.903 6004 11637  0.428 [| 0.049 0712 1427 1,302 0.318 0.846 | 0.271 | 1173 (C)
C.049 2026 5930  11.551 0127 || 0049 0834 1.405 1.252 0.304 0795 | 0.272 | 1.118 (C)
i 0037 2118 2936 8096 0097 || 0037 0827 1554 1.199 0.222 0.743 | 0.269 | 0.825 (C)
i 0049 2241 B&4B 14889 0.157 || D049 1049 1932 1,201 0.361 0650 | 0.258 | 1.389 (C)
! 0056 2.381 5633 11208 0.124 || 0.056 1.489 2228 1.148 0.272 0639 | 0.243 | 1119 (C)
0055 2656 6723 6723 p.085 || 0.0s5 1.464 2815 1.081 0477 0545 | 0.213 | 0.831 (C)
0067 2891 27.012 27.012 0339 || 0.067 1.789 3.462 1,057 0.685 0.471 0.184 |N.L.{3)
0065 3316 12077 12077 0432 || 0085 2124 4.098 1.000 0.252 0418 | 0184 | 1.537 (D)

* FACTOR OF SAFETY DESCRIPTIONS

N.L. {1} = NOT LIQUEFIABLE, ABCVE EQ GROUND WATER ELEVATION
N.L. {2} = NOT LIQUEFIABLE, Pl = 12 OR w,/LL < 0.8BS

N.L. {3} = NOT LIQUEFIABLE, (N )s > 25

(G) = CONTRACTIVE SQIL TYPES

(D) = DILATIVE SOIL TYPES

Pier 1.xds




LIQUEFACTION ANALYSIS

1.0.0.T. Bureau of Bridges and Structures FOUNDATIONS AND GECTECHNICAL UNIT

Modified 5/2410

REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE

DEPTH TG GROUNDWATER - DURING DRILLING

EQ MAGNITUDE SCALING FACTOR
(MSF) = 1.912

(Below Boring Ground Surface)

AVG. SHEAR WAVE VELOCITY (top 48"

DEPTH TO GROUNDWATER - DURING EARTHQUAKE (Below Finished Grade Cu! or Fill Surface) V.= 354 FTJSEC.
PEAK HORIZ, GROUND SURFACE ACCELERATION COEFFICIENT (As) ==
EARTHQUAKE MOMENT MAGNITUDE 6 PGA CALCULATOR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE =======z===== HFT. {Cut Depth) Earthquake Moment Magnitude =
HAMMER EFFICIENCY Source-To-Site Distance, R (km) =
BOREHOLE DIAMETER Ground Moticn Prediction Equations =
SAMPLING METHOD PGA=_ 0.240
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. [LIQUID| MOIST. EFFecTIVE | CORR. |eQuiv. cin. | crr EFFECTIVE | TOTAL| OVER- CORR. |soit MASS FACTOR
OF |SAMPLE| N | COMPR. |FINES | INDEX | LIMIT CONTENT| UNIT | VERT. | SPTN | SANDSPT | RESIST. || UNIT | VERT. | VERT. | BURDEN | RESIST. | PART. EQ OF
SAMPLE | DEPTH | VALUE | STR, Q, |<#200| PI i W WT. |STRESS { VALUE | NVALUE |MAGZS5 | WT. |STRESS |STRESS|CORR. FACT.| CRR,5 | FACTOR INDUCELL SAFETY*
(Fr.) | (FT) lBrows): (rsk) | (%) {2} (ker} | (KSE) |IN2)soi (Ni)soes | CRR 75 || fKCED | (KSF.} | (KSE} {Ks) CRR {ral csk | CRR/CSR
4405 Al iR A0 1610 T.E8T 7.887 0093 || 0111 0333 0333 1.494 0.266 0.838 | 0.190 |N.L, (1)
438 U7 a0 . D051 1,737 4583 4503 0069 || 0051 0481 0610  1.357 0.179 0.881 0.237 | 0.755 (C)
4355 - 0048  1.880 3.037 8645 0101 || 0.049 0583 0.888 1.334 0.259 0.821 0.254 | 1.020 (C)
433 1.987 2994  8.593 0101 || 0.051 0711 1472 1276 0.246 0.758 [ 0.254 | 0,988 (C)
4305 2120 4407 10289 0116 || 0.053 0843 1467 1.240 0.274 0698 | e.244 | 1423 (C)
428 2,262 2872  B.446 c100 || 0057 ogs6 1759  1.185 0226 | 0635 | 0.230 | 0.983 (C)
4255 2,405 4206 10048 0114 || 0057 1128 2088 1157 0.251 0578 | 0.214 | 1473 (C)
. 4205 ° 2890 12028 19434 07208 || 0057 1.413 2655  1.125 0.449 0.481 0.183 | 2.454 (D)
4158 - 2970 8937 8837 0104 | 00586 1693 3247 1,052 0209 0409 | 0.159 | 1314 (C)
505 3250 12219 12218 0133 || 0056 1.973 3.839  1.018 0.259 0359 | 0142 | 1.824 (D)

r b bt et g o v

372972018

* FACTOR OF SAFETY DESCRIPTIONS
N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L (2) = NOT LIQUEFIABLE, Pl > 12 OR w//LL < 0.85
N.L. (3) = NOT LIQUEEIABLE, (N )eo > 25
(C} = CONTRACTIVE SOIL TYPES
(D) = DILATIVE SOiL TYPES

New Pier 3.xls




LIQUEFACTION ANALYSIS

.D.Q.F. Bureau of Bridges and Structures FOUNDATIONS AND GEOTECHNICAL UNIT Modified 5/24/10
. ) EQ MAGNITUDE SCALING FACTOR
. REFERENCE BORING NUMBER = {MSF) = 1.912
ELEVATION OF BORING GROUND SURFACE
DERTH TO GROUNDWATER - DURING DRILLING (Below Boring Ground Surface) AVG. SHEAR \n_’\IAVE VELOCITY {top 490"
DEPTH TO GRCUNDWATER - DURING EARTHQUAKE ==ex F7. (Belew Finished Grade Cut or Fill Surface) V= 325 FTUSEC.
! PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) =
| EARTHQUAKE MOMENT MAGNITUDE PGA CALCULATOR

Earhquake Moment Magnitude = £
Source-To-Site Distance, R (km) = /.1
Ground Motion Prediction Equalions = ; -CF

" FINISHED GRADE FILL OR CUT FROM BORING SURFACE ===szsssamass
HAMMER EFFICIENCY:
BOREHOLE DIAMETER

{Fill Haight)

SAMPLING METHOD FPGA=  0.240
BORING DATA CONDITIONS DURING DRILING CONDITIONS DURING EARTHQUAKE
ELEV. [BORING| SPT [uNcowr | % | pLasT. [tquip| moisr. EFFECTIVE | CORR. [EQUIV. CLN.| CRR EFFECTIVE  |TOTAL| OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE| N ; COMPR. |FINES | INDEX | UMIT |CONTENT | uNiT | VERT. | SPTN | sanpser | ResisT. || uniT | verr. | verT. | BurpDen | RessT. | paRT, £qQ OF
SAMPLE] DEPTH | VALUE | STR, Q, j<#200{ PI i w, WT. |STRESS | VALUE | NVALUE (MAG7.5 | WT. STRESS |STRESS{CORR. FACT.| CRR ;s | FACTOR [NDUCED safeTy*
(rr.) | (Fr) ifBLows)| (Tsk) | (%) {) | (ker) | (kSF) [N )ao| (M) | CRR 5 || tkCE) | (5SF) | (k5K fKs} CRR fral CsR | CRR/CSR
44925 14257 iR L CioADt 0429 3621 3.621 o062 [ 0104 0908 0.909 1.184 0141 0784 | 0.159 [N.L (1)
4435 00T 0101 1010 3292 3292 0080 || 0101 1480 1480 1073 0124 | 0830 | o128 |M.L. {1}
4415 Z 0113 1236 9708  9.708 o111 || 0.413 1746 1716 1.050 0.222 0.581 0118 |N.L. (1}
A40.4 $ 0120 1.388 11,160 11160 0123 || 0120 1848 1.848  1.033 0.244 0555 | 0.113 |N.L.{4)
439 0057 1.448 111639 31169 0124 || 0057 +.928 2015  1.023 0.242 0525 | 0111 [N.L.(2)
"7 438 0051 1652 4747 4747 0.070 |} 0.051 2132 2489  0.899 0.134 0.450 | o.106 | 1.284 (C)
430 L 0048 1802 8156 5156 0.081 || o.o48 2372 3.021 6.977 0.151 0.380 | 0.098 | 1.541 (C)
4285 ;0048 1.964 4567  4.567 0089 [{ 0.048 2444 3486 0972 0.128 0363 | 0.096 | 1.333 (C)
. '#;25 BB . 0051 2142 4433 4433 0068 || 0051 2822 3583 0558 0.124 0332 | 0.092 | 1.348 (C)
4225 ;0 0055 2280 7.211 7211 0089 | 0055 2760 3877  0.945 0.162 0.315 | 0.090 | 1.800 (C})
i 420 ;¢ 0054 2415 4225 4225 ¢.065 || 0054 2895 4168 0940 0.119 0302 | .88 | 1.352 (C)
417.5 - 0057 2557 9617 9817 0.110 || 0.057 3.037 4486 0921 0.193 0291 | 0087 | 2.218 (C)
0.056 2697 9.389 9,389 0.108 || 0056 3177 4762 0812 0.188 0.283 | 0.086 { 2186 [C)

l. 215

* FACTOR OF SAFETY DESCRIPTIONS
N.L. {1) = NOT LIQUEFABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. {2) = NOT LIQUEFIABLE, P] > 12 OR w/LL = 0.85
N.L. {3) = NOT LIQUEFIABLE, (N )¢ = 25
{C) = CONTRACTIVE SOIL TYPES
{D) = DILATIVE SOIL TYPES

2972018 E. Abutxls




Appendix G Sample Pile Capacity Spreadsheet
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linois Department IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

of Transportation
:
>
SUBSTRUCTURE====mmmmax o . ,
REFERENCE SCRING MAX, REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or A3 or SEISMIC Maximum Neminal Maximum Nominat Maximum Factored Maximum Pile
PILE CUTOFF ELEV. ) Req'd Bearing of Pl |Req.d Bearing of Boring | Resistance Available in Bodng| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 705 KiPS 705 KPS 383KES 48 FT.
GEQTECHNICAL LOSS TYPE (None, Scour, Liquef., DD} ===
BOTTOM ELEV. OF SCOUR, LIQUEF., orbD
TOP ELEV. OF LIQUEF. {so layers above apply DD}
TOTAL LENGTH OF SUBSTRUCTURE (along skew)==
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE
Approx. Factored Loading Appiied per pile al 8. Cis 421.50 KIPS
Approx. Factored Loading Applied per pile at 3. Cts 158.08 KIPS
; 7 PLETYPEANR SIZE ssmmmssmnns 70t o Gles] HP 14 X089
i Plugged Pile Perimeter 4,750 FT. Unplugged Pile Parimeter 7.033 FT.
. Piugged Pile End Bearing Ar 1.409 SQFT. Unplugged Pile End Bearing Area========: 0.181 SQFT.
i BOT. FACTORED | FACTORED
: oF UNCONF. | SAT. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUGD nommar | ceotecH, | ceotech. | Facrores | estimateD
! LAYER | LAYER | COMPR. N QR ROCK LAYER SIDE  |END BRG] TOTAL SIDE ENDBRG. | TOTAL REQ'D LOSS FROM | LOSS LOAD | RESISTANGE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorOR | FROMDD | AVAILABLE LENGTH
' (FT.} (KIPS) {KIPS} (KIPS) {KIPS) (KIPS) {KIPS) {KIPS) (KIPS) (KiPS) (KiPS) (FT.)
4375¢ | 60 16.4 88 f0.2 10 3 Q 2
43660 18 105 182 28 i3 iz8 13 4 Q 3
435.00 31 10.5 188 4.6 1.3 171 17 4 0 5
432,50 3.8 8.1 22.8 57 1.0 228 23 4 0 8
430.00 39 8.1 20.9 87 10 278 21 4 o] 7
427.50 1.2 24 27.8 1.8 03 303 28 4 o} 11
425.00 3.9 81 335 5.7 10 362 33 4 0 14
420.00 | 9.3 99 504 13.7 13 509 50 4 o] 23
415.00 22 i75 105.2 3.2 23 0.9 81 4 o 29
410.00 8.7 702 76.1 128 9.0 8.8 9 4 [¢] 35
405.00 243 32.4 1047 359 4.2 1053 104 4 0 83
401.00 209 38.1 264.3 308 4.6 154.1 154 4 ] 81
400.00 592 1755 3235 878 226 241.7 4 0 128
399.00 58.2 1755 3827 878 226 329.4 4 o 177
398,00 59.2 175.5 441.8 8786 228 417.0 4 o 225
397.00 592 175.5 501.0 876 226 5046 4 0 271
395.00 59.2 175.5 560.2 876 226 5622 4 0 304
39500 592 1755 6194 876 228 B79.6 4 0 33
394.00 59.2 175.5 678.5 876 225 757.4 4 O 369
393.56 26.3 1755 704.9 390 226 306.4 4 o 383
392.58 592 175.5 764.0 876 228 894.0 k4 g A
391.56 582 175.5 B23.2 876 228 981.7 - 2 “43
390.56 59.2 1758 882.4 876 226 10693 4 4 53
38958 592 175.5 941.5 B76 228 1156.9 el Lt Hid
388.58 592 178.5 1000.7 B7.6 228 1244.5 g 4 G Sab
387.56 1755 2286
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Hlinois Department IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

of Transportation
SUBSTRUCTURE: . . "
REFERENCE BORING MAX. REQUIRED BEARING & RESISTANCE for Selected Pife, Soif Profile, & Losses
LRFD or ASD cr SEISMIC Maxirum Nominal Maximum Nominal Maxirmum Factored Maximum Pile
PILE CUTOFF ELEV. Req'd Bearing of Pite |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING 705 KIPS 705 KIPS 353 KPS 45 FT.
GEQTECHNICAL LOSS TYPE {Noane, Scour, Liquef,, DD) ===
BOTTOM ELEV. OF SCOUR, LIQUEF, or BD ==
TOP ELEV. OF LIQUEF, (so fayers above apply DD) ====
TOTAL FACTORED SUBSTRUCTURE | QAR =====mmam—== 1 397 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skewl= 49:85 4t
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE = o
Approx. Faclored Loading Applied per pile at 8 fi. Cts 224.19 KIPS
Approx. Faclored Loading Applied per pile at 3 fi. Cis = 8407 KIPS
PILE TYPE AND SIZ| A o Bteel HP 14 X 88:
Plugged Pile Perimeter 4750 FT. Unplugged Pile Perimeter=== 7.033 FT.
Plugged Pile End Bearing Ar 1.40% SAQFT. Unplugged Pile End Bearing Area= 0,181 SQFT.
Bov. FACTORED | FACTORED
. OF UNCONF, S.AT. GRANULAR NOMINAL PLUGGED NOMINAL UNFLUBT NOMINAL GEOTECH. GEOTECH, | FACTORED { ESTIMATED
j.AYER LAYER | COMPR. N GR ROCK LAYER SIDE  [END BRG] TOTAL SIDE | END BRG. | TOTAL REGQD LOSS FROM | LOSS LOAD | RESISTANCE FILE
"ELEV. | THICK. | STRENGTH | VALUE GESCRIPTION RESIST. | RESIST.| RESIST. | RESIST, | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAWLABLE | LENGTH
(T5F,) {KIPS) (KiPS} (KIPS) (KIPS) (HIPS) {KIPS) {KIPS) KIPS} (KIPS) {KIPS} (FT.)
e R Ll 1.0 5.1 1.5 2.1 2 1 1 -1 7
0.3 40 180 6.5 0.5 4.2 4 1 2 o g
1.2 166 1986 18 24 6.0 g 1 3 -1 "
1.9 7o 25.0 17.7 22 228 23 B 16 11 15
1.2 10.5 230 1.8 14 24.2 23 ] 17 -13 20
21 73 25,1 31 0.9 274 25 10 20 -16 22
3.2 73 284 4.8 09 321 28 12 23 -19 24
1.0 73 317 1.5 09 339 32 12z 23 -17 25
45 a7 44.1 6.7 1.2 41.6 42 12 23 32 27
1.0 75 39.6 1.5 23 424 40 12z 23 -13 36
55 120 50.7 8.2 1.5 513 50 12 23 -7 32
7.5 i7.0 55,2 1.8 22 62,0 58 12 23
6,6 14.6 2226 9.7 19 92.4 92 12 22
582 175.5 2818 876 226 180.0 180 12 23
58.2 175.5 341.0 BT 6 228 2676 268 12 23
58.2 1755 400.2 876 226 355.3 355 12 23
552 175.5 459.3 876 228 442.9 443 12 23
582 175.5 §18.5 878 228 5305 519 12 23
592 175.5 sy 876 226 65181 578 12 23
592 175.5 £35.8 876 226 7057 G637 12 23
59.2 175.5 696.0 8786 226 7933 695 12 23
88 1755 704.9 131 226 8065 705 12 23
582 175.5 7641 876 228 8841 23 i &3
592 175.5 823.2 876 226 9817 223 3 &
322 175.5 §55.5 47.8 226 10298.5 885 = =3
592 175.8 214.7 876 228 11174 S el b
592 17586 973.8 876 226 12047 it 42 23
59.2 175.6 1033.0 8§76 226 12923 023 iz a3
59,2 175.5 1092.2 878 226 13799 H6R ] &4
5982 175.8 11513 878 228 14875 PG ks b3
592 175.5 12105 8756 226 1555.1 4243 +2 23
59.2 175.5 1269.7 B7 .G 226 1642.8 R 4= By
59.2 175.5 1328.9 876 226 17304 1328 42 23
592 1758.5 1388.0 87.6 226 18180 1338 32 &
592 175.5 1447.2 876 228 1905.6 444 k2 aF
59.2 175.5 15064 B7.6 226 19832 1543 32 et
59.2 175.5 1568.5 876 226 2080.8 1585 F2 23
1755 226
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