llinois Department

of Transportation Abbreviated Structure Geotechnical Report
Original Report Date: 7/23/21 Proposed SN: 074-0088 Route: Old lllinois 47
Revised Date: 1/6/22, 10/11/22 Existing SN:  074-0026 Section: 74-69BR
Geotechnical Engineer: Bill Kramer County: Piatt
Structural Engineer: Josue Ortiz-Varela Contract: 70629

Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation
drawing): The proposed two span plate girder bridge structure will have integral abutments located in front of the
existing stub abutments to avoid pile interference with the existing piling with the exception the batter piles which will
require piles to be spaced to miss the existing. The pier is proposed to be founded on a pile supported footing with a
standard crash wall and column supporting the concrete cap. Steel H-piles are currently shown at each substructure.
The overall bridge length is 270 feet (back to back) and the skew is only 30 seconds more than the existing structure.

We recommend the Pile type be changed to Metal Shells (MS 14x0.312 Min.) be added after the TSL at all three
substructures.

Discuss the existing boring data, existing plans foundation information, new subsurface exploration and
need for any additional exploration to be provided with SGR Technical Memo (attach all data and subsurface
profile plot): S.N. 074-0026 was originally constructed in 1962 as part of F.A. Route 135 Section 74-69 HB-2,
station 1286+39.70. The existing 4-span structure consists of 5-36" wide flange beams supporting a 7" reinforced
concrete deck. The structure has an out-to-out deck width of 33'-8" and a back-to-back abutment length of 281'-0".
The existing stub abutments and all piers are founded on footings supported by concrete piles. The existing structure

is on a 23°15'20" left forward skew.

Provide the location and maximum height of any new soil fill or magnitude of footing bearing pressure.
Estimate the amount and time of the expected settlement. Indicate if further testing, analysis, and/or ground
improvement/treatment is necessary: The bridge profile grade, width and length is not changing enough to require
side or end slope changes so no new settlement is expected. No treatment or ground improvement is needed.

Identify any new cuts or fill slope angles and heights. Estimate the factor of safety against slope failure.
Indicate if further testing, analysis or ground improvement/treatment is necessary: The bridge width and
length is not changing enough to require side or end slope changes slope stability will remain as they have existed for
decades. Thus, the slope stability factor of safety should be above the minimum 1.5 required by the geotechnical
manual. No treatment or ground improvement is needed.

Indicate at each substructure, the 100-year and 200-year total scour depths in the Hydraulics report, the non-
granular scour depth reduction, the proposed ground surface, and the recommended foundation design
scour elevations: Not required due to the fact that the grade separated has no major flow of water in the vicinity of
the foundations.

cc: Bureau of Bridges and Structures BBS 132 (Rev. 04/09/15)



Determining the seismic soil site class, the seismic performance zone, the 0.2 and 1.0 second design
spectral accelerations and indicate if that the soils are liquefiable: Liquefaction is not an issue at this location
due to the predominate cohesive soils which are non-liquefiable. The seismic data required for the TSL plan is
provided below:
Seismic Performance Zone (SPZ) = 1
Design Spectral Acceleration at 1.0 sec. (SD1) = 0.139
Design Spectral Acceleration at 0.2 sec. (SDS) = 0.243
Soil Site Class = D

Confirm feasibility of the proposed foundation or wall type and provide design parameters. Attach a pile
design table indicating feasible pile types, various nominal required bearings, factored resistances available
and corresponding estimated lengths at locations where piles will be used. Provide factored bearing
resistance and unit sliding resistance at various elevations and confirm no ground improvement/treatment is
necessary where spread footings are proposed. Estimated top of rock elevations as well as preliminary
factored unit side and tip resistance values shall be indicated when drilled shafts are proposed: The draft
TSL developed shows Steel H-Piles. However, we recommend the pile type be changed to Metal Shells (min.
147x0.312”) at all three substructures. Any 14” and 16” metal shell pile works for the integral abutment requirements
but the MS147x0.312” is required to assure drivability given the relatively stiff soil profile ending in a clay till layer
which will be a stopper layer for the MS piles while H-piles would need to go longer. Conical tips are also
recommended fo defend against pile driving damage. “W/conical tips” should be added to the TSL after “Metal Shells
Piles (min. 14’x0.312”)”. The estimated pile lengths and capacities are as shown in the attachments.

Test piles are recommended at the east abutment and at the pier.

Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal
coat: Not required due to the fact that the grade separated has no major flow of water in the vicinity of the
foundations.

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation
for other construction concerns: The structure will not need to be staged constructed, based on the current plan
to close the road during construction. The pier is not close to the I-72 and thus, a temp 1:1 construction slopes can
be used to complete the partial removal of the pier footing and construct the new footing.
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Summnary: (Estimated Total Loads at Bottom of Encasements )

West Abutment
Pier

East Abutment

Service [ Strength 1
Super Sub Total Super Sub Total
512.8 2062 209.0 759.0 3702 1,129.2
1,889 8 399.2 22890 | 26356 4990 3.154.6
5036 206.2 BBO.8 B6T.T 3702 1,237.9
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Input Data and Parameter Calculations QOutput Calculations and Ground Motion Maps
select Geographic Region 2007 AASHTO Bridge Design Guidelines A
AASHTO Spectrum for 7% PE in 75 years
IConterminous 48 States j Latitude = 40.083130
Longitude = -088.526000
Site Class B
Guidelines Edition Data are based on a 0.05 deg grid spacing.
IZCHJT AASHTO Bridge Design Guidelines Period 5a
9 (sec) (@)
0.0 0.065 PGA - Site Class B
Specify Site Location by Latitude-Longitude or Zip Code 0.2 0.152  Ss - E_Ite Class B
1.0 0.058 51 - Site Class B
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Calculate Basic Design Parameters

Probability of Exceedance |m PE in 75 years

Calculate
PGA, 5=, and 51

Calculate
Az, 5Ds, and 501

Calculate Response Spectra

Map Spectrum

Design Spectrum |
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linois Department INTEGRAL ABUTMENT FEASIBILITY ANALYSIS
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west abut 2 SWHOLE west abut 2 SW HOLE
Metal Shell 14" w/ 312" walls Metal Shell 16"0 wi. 375" or 312 walls
NOMINAL FACTORED ESTIMATED NOMINAL FACTORED ESTIMATED
REQ'D RESISTANCE PILE REQD RESISTANCE PILE
BEARING | AVAILABLE | LENGTH Bfg,féTG A”f,aLP‘“S?LE “—;;’f}r”
(KIPS) (KIPS) (FT.) = > ;
39 27 4 e " ;
62 34 7 a4 52 10
79 43 10 138 76 12
115 63 12 149 82 15
126 69 15 155 85 17
134 73 17 156 66 20
136 75 20 7 o7 22
152 84 29 192 105 26
i o o 218 120 28
236 130 31
187 103 28 263 144 33
204 112 31 284 156 36
226 124 33 327 180 41
245 135 36 378 208 44
282 155 41 381 209 45
324 178 44 384 211 46
325 179 45 387 213 a7
320 181 A6 390 214 48
332 182 a7 gfg glg ;i
334 184 48 eon 243 =
476 262 49 559 60 c4
a1d 2863 a4 594 382 5O
523 288 59 730 401 74
570 314 64 782 430 79
Note that the MS16”x0.312 is limited to a
maximum nominal bearing of 654 kips
Pier 1962 B1 Pier 1962 B1
Metal Shell 14"@ w/ 312" walls Metal Shell 16"® w/ 375" or 312 walls
NOMINAL | FACTORED | ESTIMATED | NOMINAL | FACTORED | ESTIMATED
REQD |RESISTANCE PILE REQ'D | RESISTANCE PILE
BEARING | AVAILABLE | LENGTH B'f&f{;‘; ‘w‘;ﬁ;;’w ”-;,L"ff”
(KIPS) (KIPS) (FT.) = = 3
27 15 3 45 o5 -
38 21 G 79 43 8
65 36 & 107 59 11
890 49 11 150 87 13
131 72 13 149 82 16
198 70 16 271 149 18
223 123 18 222 122 21
187 103 21 392 216 23
332 183 26
e e e e
519 285 31
396 218 28 549 302 33
426 234 31 580 319 36
451 248 33 611 336 38
AT8 263 36 644 354 41
505 278 38 677 373 43
533 203 41 712 392 46
570 314 43 782 430 48

Note that the MS16”x0.312 is limited to a

maximum nominal bearing of 654 kips




east abut 1 NE HOLE east abut 1 ME HOLE
Metal Shell 14" "0 wi 312" walls Metal Shell 16"D w/ 375" or 312 walls
NOMINAL FACTORED ESTIMATED NOMINAL FACTORED | ESTIMATED
REQD RESISTANCE PiLE REQD RESISTANCE PILE
BEARING AVAILABLE LENGTH BEARING AVAILABLE LENGTH
(KIPS) (KIPS) (FT.) (KIPS) (KIPS) (FT.)
37 20 1 46 29 4
57 31 7 70 38 !
94 51 g
8 43 9 126 70 12
122 G7 14 168 02 17
143 78 17 187 103 19
160 58 19 203 111 22
174 aG 22 202 111 24
176 a7y 24 226 124 27
105 107 27 240 132 29
208 114 20 277 133 32
738 131 32 328 180 34
mo | | ||| o |
209 164 30
314 173 44 432 237 49
370 204 49 468 298 o4
532 203 56
406 223 54 562 209 6
456 291 56 570 314 71
4583 266 GG 599 384 76
a70 314 71 782 430 a1

Note that the MS16”x0.312 is limited to a
maximum nominal bearing of 654 kips
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lllinois Department
of Transportation

SOIL BORING LOG

Page 1 of 2

Wmmnm Date _ 73721
ROUTE FAI T2 DESCRIPTION OLD 47 OVER I-72 LOGGEDBY _ DDE
SECTION 74-80BR LOCATION ME 144, SEC. 28, TWP. 10N, RNG. BE, 3° PM., GPS:
COUNTY PIATT DRILLING METHOD HSA HAMMER TYPE AUTO
STRUCT. NO. 074-D088 D] S | U | M| suface Water Elev. ft D] S [ U | M
Station 1286+30.7 E| P | C | O| Stream Bed Elev. ft E|FP[C | O
Pl T | s | Pl T | s 1
BORING NO. 1 NE HOLE T 5 || Groundwater Elev.: T 5
Station 51+00 H|I N | Gu| T | First Encounter peo7 ¥ |H| N [ Qu @ T
Offset B.O0R LT Upon Completion ft
Ground Surface Elev.  T19.7 ft | (F) |12 (=) | (%) || After Hirs. ft (Fth ({27 {tsf) | ()
COMNCRETE BLACK CLAT EMBANEMENT
T18.70 {(confinued) ]
AGGREGATE BASE 713.90 4
BLACK TOPSOIL E 267|210
| 7| B
1 @ 1 3
3 NS 3 |242| 246
= 3 = 5| B
71370 | 80370 |
GRAY MOTITLED CLAY 1 GRAY SANDY CLAY TILL 5
3 |15 268 4 | 20 [170
T 4| P 14| P
11 -1 =z
3 | 218 10.3 7 (072|146
-ip] 4 B BEOFOD -30 3 B
STIFF BROWN CLAT TILL
2 2
4 |[242|104 1 (170|142
8 | e 4 | B
] 8620
705.70 2 BROWHN SILTY CLAY LOAM 0
BLACK CLAY EMBANFEMENT HEREAEL | % [ 15 [1=E
45| 8 | B = 4| P
] BE3TD |
3 STIFF GRAY GLAY TILL 4
5 (215|182 B 281|105
7| B o | B
1 s 1 7
3 NS E 461|682
20| =l 11| B

The Unconfined Compressive Strength (LICS) Failure Mode is indicated by (E-Bulge, 5-5hear, P-Penstrometer)
Thie SPT (N value) is the sum of the last two blow values in each sampling zone (BASHTD T206)




lllinois Department Page 2 of 2

of Transportation SOIL BORING LOG

L:EP.!.Fi"'rﬂ'ru:FTmuP-:ﬂmn:ﬂ Date _ 727121

ROUTE FAIT2 DESCRIPTION OLD 47 OVER I-72 LOGGED BY _ DDE
SECTION 74-B0BR LOCATION _ME 14, SEC. 28, TWP. 10M, RNG. BE, 2° PM., GPS:
COUNTY PIATT DRILLING METHOD HSA HAMMER TYPE AUTO
STRUCT. NO. 074-D088 D| 5 | U | M ( suface Water Elev. ft D)l S| UM
Station 1286+30.7 E| P | C| O | Stream Bed Elev. ft E|IFP| C | O
P| T | s | —_— P| T | s [
BORING NO. 1 NE HOLE T 5 || Groundwater Elev.: T 5
Station 51+00 H{ N | Qu| T FirstEncounter o7 ¥ |H| N [Qu | T
CHfset GO0RLT Upcn Completion ft
Ground Surface Elev. 719.7 ft | (FE) |(M2")| (tsf) | (%) || After Hrs. fit (Fth | (27N {tsf) [ ()
STIFF GRAY CLAY TILL GRAT FINE SAND
{confinued|) ] ]
g7s570 | 12 | o
MOTTLED CLAY TILL 12 [1.21] 165 O | 0 |00
= 14| B =l o|e
] 270 |
STIFF GRAT CLAY TILL
£71.70
GRAY SANDT CLAY TILL | |
10 7
19 |048| 15.0 0 |532 118
w| 12 | & B4070 70| 18 | B
- End of Boring
@77 | ]
STIFF GRAY CLAY TILL | |
" T 4 T
5 EEREEIRE |
= 11T | B 75
- 1 4 ]
= B 242|125
& £50.70 0| 17 B -l

The Unconfined Compressive Strength (LCS) Failure Mode is indicated by (BE-Bulge, 5-5hear, P-Penetrometer)
The SPT (M value] is the sum of the last two blow values in each sampling zone (AASHTO T206)
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lllinois Department Page 1 of 2
of Transportation SOIL BORING LOG
IL DEPAATMENT CF TRANEFORTATION Date _ 7i28/21
ROUTE FAI 72 DESCRIPTION OLD 47 OVER I-72 LOGGED BY __ DDB
SECTION T4-B2ER LOCATION _ME 1/4, SEC. 25, TWP. 15N, RNG. 6E_ 3" PM.. GPS:
COUNTY PIATT DRILLING METHOD HSA HAMMER TYPE AUTD
STRUCT. NO. 074-0028 D s | U [ Ml g face Water Elev. ft DS | U | M
Station 12E6+30.7 E| P | C| O | StreamBedElev. ft ElP[C | O
P| T | s | Pl T | s [
BORING NO. 2 SW HOLE T 3 || Groundwater Elev.: T S
Station 48+13 H| N | Qu| T | FistEncounter groe A¥ (H| N | GQu | T
Offset T.00R RT Upon Completion ft
Ground Surface Elev. __ 725.0 ft | (F) (12" (=) | (%) || After Hrs. ft (Ft) |27 {t=F) | ()
COMCRETE 70540
7400 | GRAY CLAT EMBEANKMENT
AGGREGATE BASE 794 47 3
MOTTLED CLAY 3 [24zZ 204
| 5| B
702.80
BROWN MOTTLED CLAY
721.80 2 3
STIFF MOTTLED CLAY E 3 145 |25.1
EMBANKMENT (MOSTLY GRAY) 2] 8 = 5| B
B Bo0DD |
4 SOFT BROWMN SANDY CLAY
4 (304|165 04E (198
8 | = E
BO7.80
| BROWN MOTTLED CLAY |
3 3
4 (412|253 3§ (145138
715g0 -n| @ B 1 B
MOTTLED EMBANKMENT
(MOSTLY BROWHN) ] ]
2 5
4 104|204 B | 0 204
5 | B a | P
1 4 1 o4
| 4 |14 188 R4 | 9 | 184|114
35| 8 | s GRAY CLATY TILL | 7| B
70000 | B
BROWH SANDY CLAY 4 3
EMBANKMENT 4 (104|135 5 [184 105
5 | B 7| E
707.80
BROWHM STIFE CLAY
EMBANKMENT 1 4 -1 o
4 |304| 238 3 [24Z (116
ool 8 | B =l 5| B
The Unconfined Compressive Strength (LCS) Failure Mode is indicated by (B-Bulge, 5-Shear, P-Penstrometer)
The SPT (M value) is the sum of the last two blow values in each sampling zone [AASHTD T206)
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lllinois Department Page 2 of 2
of Transportation SOIL BORING LOG
& CCPATRENT OF TRAMBPORTATION Date _ 7/28/21
ROUTE FAI 72 DESCRIPTION OLD 47 OVER |-72 LOGGED BY __ DDEB
SECTION 74-B0BR LOCATION _ME 1M, SEC. 28 TWP. 10M, RNG. BE_ 3" PM., GPS:
COUNTY PIATT DRILLING METHOD HSA HAMMER TYPE AUTO
STRUCT. NO. 0740088 D) 5 | U | M suface Water Elev. ft D| s | U | ™
Station 1286+38.7 E| P | C| Q| StreamBedElev. ft E|FP | C|O
P| T | s | P| T | & [
BORING NO. 2 SW HOLE T 5 || Groundwater Elev.: T 5
Station 45+13 H N [GQu T |l FistEncounter B7oe ¥ (H( N [ Qu | T
Offset 7.00f RT Upon Completion ft
Ground Surface Elev. 725.0 ft | (R [(M2Z7)| (isT) | (%8) || Adter Hrs. ft (FEh [(M127)) (tsf) | (%)
GRAY CLAY TILL [corfinued) FINE SAND
] 86440 |
COARSE SAND
| 5 gelon | 12
8 | 242|102 |[GRAY CLAY TILL 11 12.7
«| 9 | B AE0DD 55| 26
| COARSE SAND |
] 850.40
GRAY CLAY TILL
] 5 1 1z
B |242]10.0 8 485|120
G75.00 =of ® S A55.00 -mof 15 | B
COARGE SAND End of Boring
— _
HEE 123 ]
wss| 6 75
1 _|
P} NS
£A5.00 5o 30 a0

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (E-Bulge, 5-5hear, P-Penetrometer)
The SPT [N value) is the sum of the last two blow values in each sampling zone [AASHTD T206)
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