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Project Description and Scope

This project involves the complete replacement of dual bridges carrying 1-24 over
Country Club Road in Massac County. The project site is located on the border of
Sections 20 and 29, Range 5E, Township 15S, in the 3™ Principal Meridian about 2
miles north of US Route 45. A Location Map is presented in Exhibit A.

There are existing dual bridges at this location, SN 064-0027 and SN 064-0028, which
were constructed in 1970. They are three span structures with continuous steel beams
and concrete deck slab supported on wall piers and open abutments. The piers are
supported on creosoted timber piles while the abutments are supported on concrete
piles. The existing plans call for 22 ton capacity of the timber piles at an estimated 20-
28 foot length and a 30 ton capacity of the concrete piles at an estimated 45 foot length.
See Existing Structure Pile Data in Exhibit E for as-built information. Concrete slope
walls are present within the outer spans of the bridges. The bridges measure 130’-6"
back to back abutments and 44’-0” out to out, with a 26.56 degree left ahead skew.

Per the preliminary Type, Size & Location Plan (TSL), the proposed dual structures are 3
span bridges with W33 rolled beams supported on integral abutments and encased pile
bent piers. The proposed structures will have a back-to-back abutment length of 143’-0”,
out-to-out width of 45’-2” and 26°-33'-26” left ahead skew. The roadway will be on a
horizontal tangent alignment and on a crest vertical curve. The proposed abutments will
be constructed on existing embankments, with the profile raised by over six inches.
Traffic will be maintained utilizing cross overs during construction. The new abutment
foundations will be located to avoid conflict with the existing concrete piles. The new
structures are to be designed following LRFD Bridge Design Specifications.

See Preliminary TSL attached in Exhibit B for further information about the proposed
structures.

Field Exploration

Subsurface Exploration and Testing

The site is located in a rural area northeast of Metropolis surrounded by open fields.
There is a residence off Hillebrand Lane located just southwest of the bridges. The
structures cross over Country Club Road, which is approximately 32 feet wide. A grassy
median separates the two structures. Aerial power lines run along Country Club Road
and cross I-24 just north of the bridges.

The subsurface investigation consisted of five borings (1-S (2016), 2-S (2016), 3-S
(2016), 4-S (2016), and 5-S (2016)) drilled by IDOT District 9 personnel in March and
April of 2016. The original 1968 borings (1S, 2S, 3S, 4S, 5S, 6S, 7S, and 8S) were also
provided. 1-S was drilled near the intersection of the 1-24 and Country Club Road
centerlines; 2-S was drilled near the centerline of Country Club Road just north of SN
064-0046; 3-S was drilled in the west shoulder of Country Club Road just south of SN
064-0045; 4-S was drilled in the north shoulder of the west approach for SN 064-0046;
5-S was drilled in the southeast embankment cone of SN 064-0046. Boring locations
can be found in Exhibit B.
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Beginning at the ground surface, standard penetration tests (SPT) were conducted every
2.5 feet according to AASHTO T 206, using a Hollow Stem Auger. Boring depths range
from 61 to 106 feet and were terminated in a very dense sand layer.

Subsurface Conditions

While drilling, groundwater was encountered at an elevation between 329.6 and 345.9
for all 2016 borings except for Boring 3-S, which did not encounter water.

Boring 1-S: Starting at ground surface, the boring data depicts stiff red and grey clay and
sandy clay loam to an elevation of 402.1, with Q, values from 1.2 to 1.4 tsf, SPT (N)
values ranging from 8 to 28 blows per foot, and moisture contents ranging between 16%
and 24%. Stiff to very stiff tan and brown clay and silty clay is present down to elevation
394.6, with Q, values from 1.6 to 3.1 tsf, SPT (N) values ranging from 6 to 9 blows per
foot, and moisture contents ranging between 22% and 25%. Loose to very soft white
and brown lenses of sand, silt and clay is present down to elevation 386.6, with Q,
values from 0.2 to 0.3 tsf, SPT (N) values ranging from 5 to 9 blows per foot, and
moisture contents ranging between 13% and 24%. Medium to very dense light grey and
brown sand, silty sand, sandy loam and silt with clay and silty clay seams is present
down to elevation 372.1, with SPT (N) values ranging from 22 to 86 blows per foot and
moisture contents ranging between 0% and 20%. Medium dense light grey and brown
silt to silty loam is present down to elevation 354.6, with Q, values from 0 to 0.6 tsf, SPT
(N) values ranging from 14 to 16 blows per foot, and moisture contents ranging between
0% and 19%. Very dense white and brown fine to medium sand is present down to
elevation 344.6, with SPT (N) values ranging from 73 to 83 blows per foot and no
moisture content readings. Loose white and brown fine sand is present down to
elevation 339.6, with an SPT (N) value of 9 blows per foot and no moisture content
readings. Very dense light grey and brown fine to medium sand is present down to
elevation 328.1, with SPT (N) values ranging from 31 to 100 blows per foot, and no
moisture content readings.

Boring 2-S: Starting at ground surface, the boring data depicts very stiff red brown and
grey clay to an elevation of 386.8, with Q, values from 2.1 to 3.3 tsf, SPT (N) values
ranging from 7 to 10 blows per foot, and moisture contents ranging between 29% and
36%. Medium to very dense, white and brown sand and silty sand with clay layers is
present down to elevation 371.8, with SPT (N) values ranging from 14 to 100 blows per
foot, and moisture contents ranging between 0% and 29%. Soft grey, brown and white
silty clay and silty loam with sand and clay seams is present down to elevation 348.8,
with Q, values from 0.4 to 0.5 tsf, SPT (N) values ranging from 10 to 12 blows per foot,
and moisture contents ranging between 18% and 27%. Very dense, white sand is
present down to elevation 344.3, with an SPT (N) value of 76 blows per foot, and
moisture content of 5%. Soft to medium brown and grey silty clay with sand seams is
present down to elevation 339.3, with a Q, value of 0.5 tsf, an SPT (N) value of 5 blows
per foot, and a moisture content of 27%. Medium to stiff grey and mottled brown silty
clay and clay with sand seams is present down to elevation 318.8, with Q, values from
0.8 to 1.6 tsf, SPT (N) values ranging from 1 to 6 blows per foot, and moisture contents
ranging between 26% and 28%. Very dense brown fine to medium sand is present
down to elevation 307.8, with SPT (N) values ranging from 91 to 100 blows per foot, and
no moisture content readings.
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Boring 3-S: Starting at ground surface, the boring data depicts medium dense reddish
brown sand with some clay to an elevation of 404.2, with an SPT (N) value of 20 blows
per foot and no moisture content. Stiff to very stiff brown, tan and grey clay, silty clay
and silty clay loam is present down to elevation 394.2, with Q, values from 1.1 to 3.9 tsf,
SPT (N) values ranging from 5 to 16 blows per foot, and moisture contents ranging
between 25% and 30%. Soft to medium grey and brown silty clay with sand seams is
present down to elevation 386.7, with Q, values from 0.3 to 0.8tsf, SPT (N) values
ranging from 7 to 10 blows per foot, and moisture contents ranging between 16% and
23%. Dense to very dense white and brown sand with layers of clayey sand is present
down to elevation 371.7, with SPT (N) values ranging from 43 to 84 blows per foot, and
no moisture content. Soft to medium grey and brown silty loam with clay lenses is
present down to elevation 354.2, with Q, values from 0.5 to 0.6 tsf, SPT (N) values
ranging from 5 to 11 blows per foot, and moisture contents ranging between 22% and
26%. Very dense brown sand is present down to elevation 347.7, with SPT (N) values
of 100 blows per foot, and no moisture content.

Boring 4-S: Starting at ground surface, the boring data depicts medium dense red gravel
with clay binder to an elevation of 422.8, with an SPT (N) value of 10 blows per foot, and
moisture content of 11%. Stiff brown mottled grey silty clay to clay is present down to
elevation 412.8, with Q, values from 1.4 to 1.6 tsf, SPT (N) values ranging from 6 to 11
blows per foot, and moisture contents ranging between 20% and 25%. Medium red
sandy clay loam to sandy clay is present down to elevation 407.8, with Q, values of 0.8
tsf, SPT (N) values ranging from 23 to 30 blows per foot, and moisture contents ranging
between 19% and 21%. Dense red brown silty sand to sand loam is present down to
elevation 405.3, with an SPT (N) value of 48 blows per foot, and moisture content of
18%. Medium to very stiff grey and brown silty clay and clay with silt and sand lenses is
present down to elevation 395.3, with Q, values from 0.8 to 3.7 tsf, SPT (N) values
ranging from 7 to 10 blows per foot, and moisture contents ranging between 22% and
26%. Soft grey and brown sandy clay loam is present down to elevation 382.8, with Q,
values from 0.3 to 0.4 tsf, SPT (N) values ranging from 8 to 17 blows per foot, and
moisture contents ranging between 15% and 25%. Medium to very dense white, grey
and brown sand and silty sand with clay lenses is present down to elevation 367.8, with
SPT (N) values ranging from 21 to 100 blows per foot, and moisture contents ranging
between 3% and 11%. Medium dense grey to white silt is present down to elevation
357.8, with SPT (N) values ranging from 17 to 22 blows per foot, and moisture contents
ranging between 0% and 14%. Soft to medium grey silty loam to silty clay loam is
present down to elevation 352.8, with a Q, value of 0.5 tsf, an SPT (N) value of 11 blows
per foot, and moisture content of 23%. Very dense white and brown sand is present
down to elevation 341.3, with SPT (N) values ranging from 93 to 100 blows per foot, and
no moisture content.

Boring 5-S: Starting at ground surface, the boring data depicts stiff to very stiff brown
mottled grey clay to silty clay to an elevation of 412.4, with Q, values from 1.0 to 2.3 tsf,
SPT (N) values ranging from 6 to 11 blows per foot, and moisture contents ranging
between 18% and 26%. Medium to dense red brown gravel with clay binder is present
down to elevation 407.4, with SPT (N) values ranging from 28 to 30 blows per foot, and
no moisture content. Stiff to hard red, grey and brown clay and fine sand lenses is
present down to elevation 371.9, with Q, values from 1.2 to 3.5 tsf, SPT (N) values
ranging from 5 to 10 blows per foot, and moisture contents ranging between 29% and
39%. Very dense brown and white sand is present down to elevation 367.4, with an
SPT (N) value of 84 blows per foot, and no moisture content. Soft to medium grey silt to
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silty clay loam is present down to elevation 347.4, with Q, values from 0.3 to 0.7 tsf, SPT
(N) values ranging from 6 to 14 blows per foot, and moisture contents ranging between
15% and 24%. Very dense brown sand with clay layers is present down to elevation
337.4, with an SPT (N) value of 61 blows per foot, and no moisture content. Stiff grey
and brown clay with sand seams is present down to elevation 327.9, with a Q, value of
1.2 tsf, an SPT (N) value of 5 blows per foot, and a moisture content of 23%. Very
dense brown sand is present down to elevation 320.9, with SPT (N) values ranging from
68 to 76 blows per foot, and no moisture content.

Further descriptions of the soil conditions encountered in the borings are presented in
the Soil Borings attached in Exhibit D and the Subsurface Data Profile in Exhibit C.

Geotechnical Evaluations

Settlement

Per the preliminary TSL, it is estimated the profile will be raised between 0.54 to 0.61
feet at the abutments. The proposed abutments will be located behind the existing
abutments on existing embankments, resulting in calculated settlement of less than 0.4
inches. Since the settlement is negligible, downdrag forces are not significant and no
pre-coring will be required.

Slope Stability

Preliminary stability analyses using Bishop’s method were performed for both abutments
on SN 064-0045 and SN 064-0046. According to AASHTO LRFD 11.6.2.3, the required
resistance factor for slope stability is 0.65 which is equivalent to factor of safety of 1.54.
For SN 064-0045, the west abutment is 21'-9” high 2H:1V (at right angles) end slope
model with rendered factor of safety 2.55. The east abutment used 21’-11" high 2H:1V
(at right angles) end slope model which rendered factor of safety of 3.57. The Seismic
slope stability was also analyzed and yielded factors of safety of 1.56 and 1.90 at west
and east abutments respectively. For SN 064-0046, the west abutment is 21’-10" high
2H:1V (at right angles) end slope model with rendered factor of safety 1.80. The east
abutment used 21'-10” high 2H:1V (at right angles) end slope model which rendered
factor of safety of 4.10. The Seismic slope stability was also analyzed and yielded
factors of safety of 1.00 and 2.19 at west and east abutments respectively. As per
AASHTO LRFD 11.6.5.3, minimum required factor of safety under the effect of seismic
loads is 1. The horizontal coefficient was calculated according to FHWA-NHI-11-032,
which assumes permanent displacement of 1 to 2 inches. The horizontal coefficient for
all of the abutments is 0.26g. Slope stability analyses are presented in Exhibit H. No
stability problems are expected.

Seismic Considerations

Based on the method described in the IDOT Design Guide LRFD Soil Site Class
Definition, Soil Site Class D controls. The Design Spectral Acceleration at 1.0 sec (Sp1)
is 0.496g and at 0.2 sec (Sps) is 1.141g. These values are based on a 1000 year design
return period earthquake. According to AASHTO LRFD 3.10.6 the Seismic Performance
Zone is 3 based on the 1.0 second Design Spectral Acceleration.
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Liguefaction analysis was performed by IDOT District 9 using the IDOT Liquefaction
Analysis spreadsheet for each boring at the proposed bridge location. Liquefiable layers
were only noted below the 60 foot depth limitation defined in the Liquefaction Analysis
Design Guide, therefore liquefaction is not a concern at this location. See Exhibit F.

Approach Slab

Due to the profile raise, the approach slabs will rest on fill material where bearing
capacities above the required 2 ksf should be expected.

Mining Activity

A review of the lllinois State Geological Survey (ISGS) “Directory of Coal Mines in
lllinois” for Massac County indicates that no mining activity has been present at the
project location. The nearest underground coal mine is located 10.2 miles northeast of
the bridge location.

Foundation Recommendations

Following is the summary of preliminary factored vertical loads for the AASHTO LRFD
Strength | load combination provided by ESCA Consultants, Inc., for both bridges. The
Extreme Event | load combination was estimated to be 75% of Strength I.

Strength | Load Combination

West Abutment 800 kips
Pier 1 1500 kips
Pier 2 1500 kips
East Abutment 800 kips
Abutments

Due to IDOT'’s strong desire for a jointless structure, integral abutments will be provided
for both of these bridges. Per IDOT ABD Memoranda 12.3, all pile types are permissible
for an effective expansion length of 73.71’ determined for eastbound SN 064-0045 and
an effective expansion length of 71.50" for the westbound SN 064-0046. However, MS
12"x0.179” piles are not recommended due to their thin walls and the stiff soil layers.
Unless the abutment type is changed, spread footings and drilled shafts are not allowed
for integral abutments as per the IDOT Bridge Manual.

Driven pile foundation design does not include a seismic case since no liquefiable soils
are present. Analyses have been performed using the Modified IDOT Static Method for
estimating nominal pile resistance. Pile size calculations are presented in Exhibit G and
summarized in Tables 1 thru 4. The estimated lengths include a 2 foot embedment into
the abutment cap and are based on top of pile elevations of 422.66 at the west abutment
and 422.81 at the east abutment for SN 064-0045, and 422.77 at the west abutment and
422.71 at the east abutment for SN 064-0046. R, values in tables represent the
maximum nominal required bearing. Per IDOT Bridge Manual 3.10.1.6, the suggested
upper limit for pile length is 50 ft for HP 8’s, 75 ft for HP 10’s and 100 ft for HP 12’s.
Since limited borings were drilled near the eastbound structure in 2016, borings 1S and
4S from 1968 were used for the SN 064-0045 abutments. These two borings yield
capacities within the expected load limits, but do not produce as high of capacities as the
2016 borings due to their limited depths. If higher capacities are required for these
locations, data can be extrapolated from the nearest 2016 boring.
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R, Nominal Re . .
Required Factored Estimated pile Tip Estimated
Location Pile Size . Resistance Pile Length Embedment
Bearing . Elev. .
(Kips) Ava!IabIe (ft) into rock (ft)
(kips)
149 82 15 407.8 0
155 85 17 405.8 0
162 89 20 402.8 0
R 183 101 22 400.8 0
MS12°x.25 213 117 25 397.8 0
217 119 30 392.8 0
331 182 32 390.8 0
355 195 35 387.8 0
176 97 15 407.8 0
182 100 17 405.8 0
190 105 20 402.8 0
MS 14”x.25” 218 120 22 400.8 0
254 140 30 392.8 0
409 225 32 390.8 0
416 229 35 387.8 0
176 97 15 407.8 0
182 100 17 405.8 0
190 105 20 402.8 0
MS 14”x.312” 218 120 22 400.8 0
254 140 30 392.8 0
409 225 32 390.8 0
o 516 284 35 387.8 0
2 91 50 22 400.8 0
ESt 103 57 30 392.8 0
233 HP 10x42 140 77 32 390.8 0
) 162 89 35 387.8 0
255 175 9% 37 385.8 0
&5 81 44 17 405.8 0
87 48 20 402.8 0
115 63 22 400.8 0
HP 12x53 126 69 30 392.8 0
178 98 32 390.8 0
193 106 35 387.8 0
210 116 37 385.8 0
81 45 17 405.8 0
38 48 20 402.8 0
116 64 22 400.8 0
HP 12x63 127 70 30 392.8 0
180 99 32 390.8 0
198 109 35 387.8 0
216 119 37 385.8 0
94 52 12 410.8 0
98 54 17 405.8 0
106 58 20 402.8 0
144 79 22 400.8 0
HP 14x73 151 83 30 392.8 0
222 122 32 390.8 0
234 129 35 387.8 0
256 141 37 385.8 0
Table 1
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R, Nominal Re
. Factored Estimated S Estimated
. e Required . . Pile Tip
Location Pile Size Bearing Resistance Pile Length Elev. Embedment
(Kips) Available (ft) into rock (ft)
(kips)
99 54 17 405.8 0
E:; 0 *é 107 59 20 402.8 0
£gs3 146 80 22 400.8 0
23St R HP 14x89 153 84 30 392.8 0
2gEa
7220 226 124 32 390.8 0
g v & 239 132 35 387.8 0
262 144 37 385.8 0
Table 1 (continued)
. R
Rn Nor_nmal FactoFred Estimated I Estimated
Location Pile Size Requl.red Resistance Pile Length Pile Tip Embedment
Bearing . Elev. .
(Kips) Ava!IabIe (ft) into rock (ft)
(kips)
89 49 16 406.9 0
103 57 19 403.9 0
120 66 21 401.9 0
144 79 24 398.9 0
165 91 26 396.9 0
MS 12”x.25” 177 97 29 393.9 0
191 105 31 391.9 0
206 113 34 388.9 0
219 120 36 386.9 0
236 130 41 381.9 0
355 195 44 378.9 0
87 48 14 408.9 0
109 60 16 406.9 0
o 124 68 19 403.9 0
- w® 144 79 21 401.9 0
532 173 95 24 398.9 0
59 E R 198 109 26 396.9 0
23 ;5' MS 14%x.25 210 116 29 393.9 0
bz 227 125 31 391.9 0
w (O]
= 244 134 34 388.9 0
259 142 36 386.9 0
278 153 41 381.9 0
416 229 44 378.9 0
87 48 14 408.9 0
109 60 16 406.9 0
124 68 19 403.9 0
144 79 21 401.9 0
173 95 24 398.9 0
” ” 198 109 26 396.9 0
MS 14"x.312 210 116 29 393.9 0
227 125 31 391.9 0
244 134 34 388.9 0
259 142 36 386.9 0
278 153 41 381.9 0
516 284 44 378.9 0
Table 2
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R, Nominal Re . .
Required Factored Estimated pile Tip Estimated
Location Pile Size . Resistance Pile Length Embedment
Bearing . Elev. .
(Kips) Ava!IabIe (ft) into rock (ft)
(kips)
77 43 19 403.9 0
89 49 21 401.9 0
109 60 24 398.9 0
123 68 26 396.9 0
128 70 29 393.9 0
HP 10x42 136 75 31 391.9 0
147 81 34 388.9 0
154 85 36 386.9 0
159 88 41 381.9 0
248 137 44 378.9 0
83 46 16 406.9 0
98 54 19 403.9 0
113 62 21 401.9 0
138 76 24 398.9 0
156 86 26 396.9 0
HP 12x53 159 87 29 393.9 0
169 93 31 391.9 0
181 100 34 388.9 0
o 190 104 36 386.9 0
- © 195 107 41 381.9 0
[ =T 5

g S o 298 164 44 378.9 0
= 3 g 85 47 16 406.9 0
28 = 99 55 19 403.9 0
E Ze 114 63 21 401.9 0
= 140 77 24 398.9 0
158 87 26 396.9 0
HP 12x63 161 88 29 393.9 0
171 94 31 391.9 0
183 101 34 388.9 0
191 105 36 386.9 0
196 108 41 381.9 0
307 169 44 378.9 0
77 42 14 408.9 0
100 55 16 406.9 0
123 67 19 403.9 0
141 78 21 401.9 0
170 94 24 398.9 0
195 107 26 396.9 0
HP 14x73 195 108 29 393.9 0
207 114 31 391.9 0
222 122 34 388.9 0
230 127 36 386.9 0
234 129 41 381.9 0
363 200 44 378.9 0

Table 2 (continued)
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R, Nominal Re . .
Required Factored Estimated pile Tip Estimated
Location Pile Size . Resistance Pile Length Embedment
Bearing . Elev. .
(Kips) Ava!IabIe (ft) into rock (ft)
(kips)
79 43 14 408.9 0
102 56 16 406.9 0
o 124 68 19 403.9 0
o © 143 79 21 401.9 0
c n 5
£3 55 T 105 6T 399 0
= S -
2 § ;5' HP 1489 198 109 29 393.9 0
E 52 210 115 31 391.9 0
5 224 123 34 388.9 0
233 128 36 386.9 0
237 130 41 381.9 0
374 206 44 378.9 0
Table 2 (continued)
. R
ngeNq(L?:lendal Factored Estimated pile Tip Estimated
Location Pile Size . Resistance Pile Length Embedment
Bearing . Elev. .
(Kips) Ava!IabIe (ft) into rock (ft)
(kips)
95 52 18 404.8 0
111 61 20 402.8 0
132 73 23 399.8 0
151 83 28 394.8 0
MS 12”x.25” 154 85 30 392.8 0
9 157 86 33 389.8 0
e 3 160 88 35 387.8 0
+§ S £ 243 133 40 382.8 0
-g 3 i 355 195 45 377.8 0
) 112 62 18 404.8 0
255 132 73 20 402.8 0
& 158 87 23 399.8 0
176 97 28 394.8 0
MS 14”x.25” 180 99 30 392.8 0
183 101 33 389.8 0
188 103 35 387.8 0
298 164 40 382.8 0
416 229 45 377.8 0
112 62 18 404.8 0
132 73 20 402.8 0
158 87 23 399.8 0
176 97 28 394.8 0
MS 14”x.312” 180 99 30 392.8 0
183 101 33 389.8 0
188 103 35 387.8 0
298 164 40 382.8 0
516 284 45 377.8 0
Table 3
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R, Nominal Re . .
Required Factored Estimated pile Tip Estimated
Location Pile Size . Resistance Pile Length Embedment
Bearing . Elev. .
(Kips) Ava!IabIe (ft) into rock (ft)
(kips)

86 47 28 394.8 0
88 49 30 392.8 0
90 50 33 389.8 0
93 51 35 387.8 0
HP 10x42 121 67 40 382.8 0
163 90 45 377.8 0
187 103 65 357.8 0
297 163 70 352.8 0
335 184 75 347.8 0
82 45 20 402.8 0
104 57 23 399.8 0
104 57 28 394.8 0
107 59 30 392.8 0
109 60 33 389.8 0
HP 12x53 113 62 35 387.8 0
152 84 40 382.8 0
196 108 45 377.8 0
o 225 124 65 357.8 0
2 = 356 196 70 352.8 0
232 419 230 75 347.8 0
§ 3 g 83 46 20 402.8 0
f 8 < 105 58 28 394.8 0
3 Z :Cf 108 59 30 392.8 0
=" £ 110 61 33 389.8 0
114 63 35 387.8 0
HP 12x63 154 85 40 382.8 0
202 111 45 377.8 0
227 125 65 357.8 0
365 201 70 352.8 0
462 254 75 347.8 0
497 273 80 342.8 0
77 42 18 404.8 0
103 57 20 402.8 0
125 69 28 394.8 0
127 70 30 392.8 0
130 72 33 389.8 0
HP 14x73 135 74 35 387.8 0
189 104 40 382.8 0
239 132 45 377.8 0
269 148 65 357.8 0
432 238 70 352.8 0
547 301 75 347.8 0
578 318 80 342.8 0

Table 3 (continued)
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R, Nominal Re . .
Required Factored Estimated pile Tip Estimated
Location Pile Size . Resistance Pile Length Embedment
Bearing . Elev. .
(Kips) Ava!IabIe (ft) into rock (ft)
(kips)
78 43 18 404.8 0
105 58 20 402.8 0
o 126 69 28 394.8 0
2 . ® 129 71 30 392.8 0
g g b 132 72 33 389.8 0
52 € 137 75 35 387.8 0
f(j 3 g HP 1489 191 105 40 382.8 0
%"} Z %D 247 136 45 377.8 0
5 272 149 65 357.8 0
443 244 70 352.8 0
560 308 75 347.8 0
684 376 80 342.8 0
Table 3 (continued)
Ra Nominal Re Féctored Estimated — Estimated
Location Pile Size Reqw.red Resns.tance Pile Length Pile Tip Embedment
Bearing Available (ft) Elev. into rock (ft)
(kips) (kips)
139 76 15 407.8 0
144 79 18 404.8 0
161 89 20 402.8 0
185 102 23 399.8 0
199 110 25 397.8 0
R 217 119 28 394.8 0
MS12°x.25 230 126 30 392.8 0
246 135 33 389.8 0
1 258 142 35 387.8 0
e 2 280 154 40 382.8 0
£S8 ‘g 309 170 45 377.8 0
3 3 3 355 195 51 3718 0
) 171 94 15 407.8 0
93 174 95 18 404.8 0
& 193 106 20 402.8 0
222 122 23 399.8 0
237 130 25 397.8 0
R 257 141 28 394.8 0
MS 14"x.25 272 149 30 392.8 0
291 160 33 389.8 0
304 167 35 387.8 0
328 181 40 382.8 0
365 201 45 377.8 0
416 229 51 371.8 0
Table 4
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R, Nominal Rr Factored . .
. . Estimated R Estimated
Location Pile Size Reqw.red Resns:tance Pile Length Pile Tip Embedment
Bearing Available (ft) Elev. into rock (ft)
(kips) (kips)
171 94 15 407.8 0
174 95 18 404.8 0
193 106 20 402.8 0
222 122 23 399.8 0
237 130 25 397.8 0
Y 257 141 28 394.8 0
MS 14"x.312 272 149 30 392.8 0
291 160 33 389.8 0
304 167 35 387.8 0
328 181 40 382.8 0
365 201 45 377.8 0
516 284 51 371.8 0
79 43 18 404.8 0
91 50 20 402.8 0
109 60 23 399.8 0
116 64 25 397.8 0
128 70 28 394.8 0
9 135 74 30 392.8 0
e 2 146 80 33 389.8 0
§ S *é' HP 10x42 152 84 35 387.8 0
2ag= 164 90 40 382.8 0
N S 188 104 45 377.8 0
895 244 134 55 367.8 0
&5 250 138 60 362.8 0
254 140 65 357.8 0
260 143 70 352.8 0
335 184 75 347.8 0
94 52 18 404.8 0
116 64 20 402.8 0
139 76 23 399.8 0
146 80 25 397.8 0
160 88 28 394.8 0
167 92 30 392.8 0
180 99 33 389.8 0
188 103 35 387.8 0
HP12x53 200 110 40 382.8 0
232 127 45 377.8 0
295 162 55 367.8 0
302 166 60 362.8 0
307 169 65 357.8 0
314 173 70 352.8 0
409 225 85 337.8 0
419 230 95 327.8 0

Table 4 (continued)
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R, Nominal Rr Factored . .
. . Estimated R Estimated
Location Pile Size Reqw.red Resns:tance Pile Length Pile Tip Embedment
Bearing Available (ft) Elev. into rock (ft)
(kips) (kips)
97 53 18 404.8 0
117 64 20 402.8 0
141 78 23 399.8 0
147 81 25 397.8 0
161 89 28 394.8 0
169 93 30 392.8 0
182 100 33 389.8 0
189 104 35 387.8 0
HP 12x63 202 111 40 382.8 0
234 129 45 377.8 0
298 164 55 367.8 0
304 167 60 362.8 0
309 170 65 357.8 0
° 317 174 70 352.8 0
o © 413 227 85 337.8 0
c © 5
g e 497 273 95 327.8 0
= 3 g 83 46 15 407.8 0
28 = 114 63 18 404.8 0
E e 141 78 20 402.8 0
= 168 92 23 399.8 0
181 99 25 397.8 0
197 108 28 394.8 0
204 112 30 392.8 0
221 121 33 389.8 0
HP 14x73 228 125 35 387.8 0
241 133 40 382.8 0
281 155 45 377.8 0
352 194 55 367.8 0
359 197 60 362.8 0
364 200 65 357.8 0
374 205 70 352.8 0
489 269 85 337.8 0
578 318 95 327.8 0
86 47 15 407.8 0
117 64 18 404.8 0
144 79 20 402.8 0
171 94 23 399.8 0
183 101 25 397.8 0
200 110 28 394.8 0
207 114 30 392.8 0
224 123 33 389.8 0
HP 1489 231 127 35 387.8 0
244 134 40 382.8 0
285 157 45 377.8 0
356 196 55 367.8 0
362 199 60 362.8 0
368 202 65 357.8 0
378 208 70 352.8 0
494 272 85 337.8 0
705 388 95 327.8 0

Table 4 (continued)
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Piers

There are several options for the type of foundation at the piers: Spread footing bearing
on soil, pile-supported footings, encased pile bent, or drilled shaft foundation.

Spread Footing on Soil: Due to the soil layers with Qu less than 2.0 tsf for all piers and a
deep bedrock elevation, it is not recommended to use spread footings.

Pile Supported: Per the preliminary TSL, pile bent piers with a single row of piles are
anticipated for each pier. MS 127x0.179” piles are not recommended due to their thin
walls and the stiff soil layers. Pile size calculations are presented in Exhibit G and
summarized in Tables 5 and 6. The estimated lengths include 2 ft encasement into the
pier cap and are based on top of pile elevations of 423.95. Analyses have been
performed using the Modified IDOT Static Method for estimating nominal pile resistance.
Tables include strength limit state. R, values in tables represent the maximum nominal
required bearing. It should be noted that the sudden increase in pile capacities in the
below tables is explained by the presence of a dense sand layer.

R Nommal Re F?ctored Estimated o Estimated
Location Pile Size Requ{red Re5|§tance Pile Length Pile Tip Embedment
Bearing Available (ft) Elev. into rock (ft)
(kips) (kips)
55 30 32 391.9 0
MS 12”x.25” 59 32 35 388.9 0
355 195 37 386.9 0
65 36 32 391.9 0
MS 14”x.25” 69 38 35 388.9 0
416 229 37 386.9 0
65 36 32 391.9 0
MS 14”x.312” 69 38 35 388.9 0
516 284 37 386.9 0
147 81 65 358.9 0
HP 10x42 240 132 70 353.9 0
327 180 75 348.9 0
o 161 88 55 368.9 0
i 2 170 93 60 363.9 0
0 8 HP 12x53 178 98 65 358.9 0
2 § 3 288 158 70 353.9 0
SH 392 215 75 348.9 0
2 158 87 52 371.9 0
&5 162 89 55 368.9 0
171 94 60 363.9 0
HP 12x63 179 99 65 358.9 0
297 163 70 353.9 0
402 221 75 348.9 0
159 87 40 383.9 0
187 103 52 371.9 0
192 106 55 368.9 0
HP 14x73 203 112 60 363.9 0
212 117 65 358.9 0
351 193 70 353.9 0
476 262 75 348.9 0
Table 5

5
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R, Nominal Rr Factored . .
. . Estimated R Estimated
Location Pile Size Reqw.red Resns:tance Pile Length Pile Tip Embedment
Bearing Available (ft) Elev. into rock (ft)
(kips) (kips)
165 91 40 383.9 0
0 ‘é‘ 190 104 52 371.9 0
w33 194 107 55 368.9 0
23%s HP 14x89 205 113 60 363.9 0
S 214 118 65 358.9 0
v & 362 199 70 353.9 0
487 268 75 348.9 0
Table 5 (continued)
Ra Norpinal Re Féctored Estimated A Estimated
Location Pile Size Reqw.red Re5|§tance Pile Length Pile Tip Embedment
Bearing Available (ft) Elev. into rock (ft)
(kips) (kips)
158 87 37 386.9 0
MS 12" x .25” 240 132 42 381.9 0
355 195 45 378.9 0
134 74 35 388.9 0
R 194 107 37 386.9 0
MS 147 x.25 299 164 42 381.9 0
416 229 45 378.9 0
134 74 35 388.9 0
194 107 37 386.9 0
299 164 42 381.9 0
476 262 47 376.9 0
MS 14”7 x .312” 481 265 52 371.9 0
© 486 267 55 368.9 0
E 496 273 60 363.9 0
g2 506 278 65 358.9 0
g S.r g 516 284 70 353.9 0
*8 < 157 87 70 353.9 0
Z :‘:,D 199 109 80 343.9 0
=] 212 117 85 338.9 0
. HP 10x42 231 127 90 333.9 0
238 131 95 328.9 0
335 184 105 318.9 0
167 92 52 371.9 0
170 93 55 368.9 0
177 98 60 363.9 0
184 101 65 358.9 0
190 105 70 353.9 0
HP 12x53 240 132 80 343.9 0
258 142 85 338.9 0
281 155 90 333.9 0
288 158 95 328.9 0
419 230 105 318.9 0
Table 6
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R, Nominal Rr Factored . .
. . Estimated R Estimated
Location Pile Size Reqw.red Resns:tance Pile Length Pile Tip Embedment
Bearing Available (ft) Elev. into rock (ft)
(kips) (kips)

168 92 52 3719 0
171 94 55 368.9 0
179 98 60 363.9 0
185 102 65 358.9 0
192 105 70 353.9 0
HP 12x63 242 133 80 343.9 0
260 143 85 338.9 0
284 156 90 333.9 0
291 160 95 328.9 0
476 262 105 318.9 0
497 273 115 308.9 0
165 91 40 383.9 0
173 95 42 381.9 0
199 109 52 371.9 0
° 202 111 55 368.9 0
E 212 116 60 363.9 0
§ 2 219 120 65 358.9 0
g 3 g HP 14x73 226 125 70 353.9 0
*8 < 286 157 80 343.9 0
Z %" 309 170 85 338.9 0
= 338 186 90 333.9 0
344 189 95 328.9 0
564 310 105 318.9 0
578 318 115 308.9 0
168 93 40 383.9 0
176 97 42 381.9 0
201 110 52 371.9 0
205 113 55 368.9 0
214 118 60 363.9 0
221 122 65 358.9 0
HP 14x89 229 126 70 353.9 0
289 159 80 343.9 0
312 172 85 338.9 0
342 188 90 333.9 0
347 191 95 328.9 0
576 317 105 318.9 0
705 388 115 308.9 0

Table 6 (continued)

Drilled Shafts: With no rock layers indicated in the borings, drilled shafts would be
uneconomical at this location.

Lateral Loading Analysis

Tables 7 thru 12 provide soil parameters for the LPile program (or other approved
programs) for the structural engineer to perform the lateral analysis of the foundations.

Preliminary analysis has determined that adequate lateral resistance can be provided for
the piles without reaching rock strata. Per Bridge Manual 3.10.1.10, if the lateral load on
a pile exceeds 3 kips then a detailed soil structure interaction analysis shall be
performed.
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Elev. At Effective Friction K c
Soil Type Bottom Unit Wt. Angle . . E50
of Layer (pci) (deg) (pci) (psi)
Medium Dense Gravel 422.8 .068 31 90 - -
Stiff Silty Clay 412.8 .073 - 500 11 .007
Medium Sandy Clay 407.8 .069 - 100 6 .010
Dense Silty Sand 405.3 .079 39 225 - -
Medium Silty Clay 402.8 .069 - 100 6 .010
Stiff Clay 400.3 .074 - 500 13 .007
Very Stiff Clay 395.3 .078 - 1000 22 .005
Soft Sandy Clay Loam 382.8 .063 - 30 2 .020
Medium Dense Silty Sand 377.8 .073 35 90 - -
Very Dense Silty Sand 372.8 .085 a4 225 - -
Very Dense Sand 367.8 .080 40 225 - -
Medium Dense Silt 357.8 .073 34 90 - -
Medium Silty Clay Loam 352.8 .066 - 100 3 .010
Very Dense Sand 341.3 .085 44 225 - -
Table 7 — Westbound, West Abutment (4-S)
Elev. At Effective Friction K c
Soil Type Bottom Unit Wt. Angle . . E50
of Layer (pci) (deg) (pci) (psi)
Very Stiff Clay 386.8 .077 - 1000 18 .005
Medium to Dense Sand 379.3 .075 35 90 - -
Very Dense Sand 376.8 .085 44 225 - -
Medium Dense Sand 374.3 .073 34 90 - -
Very Dense Sand 371.8 .083 42 225 - -
Soft Silty Clay 369.3 .064 - 30 3 .020
Soft Silty Loam 359.3 .065 - 30 3 .020
Soft Silt to Silt Loam 348.8 .064 - 30 3 .020
Very Dense Sand 344.3 .083 42 225 - -
Soft to Medium Silty Clay 339.3 .030 - 30 3 .020
Stiff Clay 329.3 .036 - 500 10 .007
Medium Silty Clay 318.8 .033 - 100 6 .010
Very Dense Sand 307.8 .047 43 125 - -
Table 8 — Westbound, Piers (2-S)
Elev. At Effective Friction K c
Soil Type Bottom Unit Wt. Angle . . E50
of Layer (pci) (deg) (pci) (psi)
Very Stiff Clay 422.4 .076 - 1000 16 .005
Stiff Clay 419.9 .073 - 500 10 .007
Stiff Silty Clay 412.4 .071 - 500 7 .007
Medium to Dense Gravel 407.4 .076 36 90 - -
Hard Clay 404.9 .083 - 2000 38 .004
Very Stiff Clay 387.4 .077 - 1000 19 .005
Stiff Clay 382.4 .075 - 500 13 .007
Stiff Silty Clay 377.4 .072 - 500 8 .007
Very Stiff Clay 371.9 .076 - 1000 16 .005
Very Dense Sand 367.4 .084 43 225 - -
Medium to Soft Silt Loam 347.4 .065 - 100 3 .010
Very Dense Sand 337.4 .045 41 125 - -
Stiff Clay 327.9 .035 - 500 8 .007
Very Dense Sand 320.9 .046 41 125 - -

Table 9 — Westbound, East Abutment (5-S)
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Elev. At Effective Friction K c
Soil Type Bottom Unit Wt. Angle . . E50
of Layer (pci) (deg) (pci) (psi)
Medium Silty Clay 415.6 .070 - 100 7 .010
Very Stiff Clay 410.6 .077 - 1000 17 .005
Very Dense Sand 408.1 .081 40 225 - -
Medium to Stiff Clay 400.6 .069 - 100 6 .010
Very Stiff Clay 395.6 .078 - 1000 22 .005
Medium Sandy Clay 393.1 .071 33 90 - -
Medium Sandy Clay Loam 390.6 .068 - 100 5 .010
Medium Sand 388.1 .074 35 90 - -
Dense to Very Dense Sand 384.6 .079 38 225 - -
Table 10 — Eastbound, West Abutment (1S) (1968 borings)
Elev. At Effective Friction K c
Soil Type Bottom Unit Wt. Angle . . ES0
of Layer (pci) (deg) (pci) (psi)
Medium Dense Sand 404.2 .073 34 90 - -
Stiff Silty Clay 401.7 .072 - 500 8 .007
Stiff Clay 396.7 .071 - 500 8 .007
Very Stiff Clay 394.2 .080 - 1000 27 .005
Medium Silty Clay 391.7 .069 - 100 6 .010
Soft Silt and Clay 386.7 .064 - 30 2 .020
Very Dense Sand 376.7 .082 41 225 - -
Dense Sand 371.7 .079 39 225 - -
Soft to Medium Silty Loam 354.2 .066 - 30 4 .010
Very Dense Sand 347.7 .085 44 225 - -
Table 11 — Eastbound, Piers (3-S)
Elev. At Effective Friction K c
Soil Type Bottom Unit Wt. Angle . . ES0
of Layer (pci) (deg) (pci) (psi)
Stiff Silty Clay 414.2 .063 - 500 9 .007
Stiff Clay 411.7 .035 - 500 8 .007
Stiff Gravel 409.2 .038 - 500 13 .007
Very Stiff Clay 386.7 .036 - 1000 16 .005
Medium Sandy Clay Loam 379.2 .037 - 100 8 .010
Very Dense Sand 378.3 .048 44 125 - -

Table 12 — Eastbound, East Abutment (4S) (1968 borings)

Construction Considerations

Stage Construction

Traffic is expected to be maintained on I-24 utilizing cross overs for the construction of
both structures, while Country Club Road will be closed as necessary. No temporary
soil support system will be required as each of the proposed bridges will be constructed
in a single stage and there is adequate space between the structures to excavate
without cutting into the other structure. The soil will generally be adequate for a 1V:1H
excavation slope. However, if the intermittent very soft soil layers shown in the borings
are encountered in the field, a 1.5V:1H excavation slope may be more appropriate.

5
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Foundation Construction

One test pile at each driven pile foundation should be provided due to the
inconsistencies in the soil layers between the borings. Pile shoes are not required for
steel H-piles due to the absence of rock layers. If metal shell piles are chosen, conical
pile tips should be installed due to dense soil layers.

If driving metal shell piles into dense sand layers to achieve higher capacities, it is
recommended to use lower energy hammers to avoid pile damage from hard driving.

Limitations

The recommendations provided herein are for the exclusive use of IDOT and ESCA
Consultants, Inc. They are specific only to the project described, and are based on
subsurface information obtained at boring locations within the bridge area, our
understanding of the project as described herein, and geotechnical engineering practice
consistent with the standard of care. No other warranty is expressed or implied. Lin
Engineering, Ltd. should be contacted if conditions encountered during construction are
not consistent with those described.

5
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. ILLINOIS DEPARTMENT OF TRANSPORTATION Bridge Foundation
District Nine Materials Boring Log
FATI 24 Over FAS 962 (Country Club Road) Sheet 1 of 2
Route: FAI 24 Structure Number: 064-0027/28 Date: 3/25/2016
Section 64-3 HB Bored By: R Moberly
County: Massac Location: 2 miles North of US 45 Checked By: R Moberly
Surf Wat Elev:
Boring No 1-5 (2016) g E Ground Water Elevation g E
Station 240+80 p o when Drilling 329.6 P o
offset 52' RT CL WBL T w Qu At Completion T w Qu
Ground Surface 409.1Ft| H [ tsf W% At: Hrs: H S tsf W%
Asphait over crushed aggregate ] Very dense, damp to moist, light _ 1 40
grey and brown, Fine Silty Sand 46
407.6 to Sand Loam 80% Sand, 1
Stiff, moist, red and grey, Clay 16% Silt, 4% Clay 382.1
A7-6 1 4
4 1.4B 24 {|Medium to dense, moist, light grey 14 6
4 and brown, Fine Sand with Silt 12
- 1 and Clay Seams
404.6 57% Sand, 36% Silt, 7% Clay
Sitiff, moist, grey and red, Sandy 5.0 4 30.0 4
Clay Loam with some gravel 1 14 1.28 16 I e b
14 35
402.1 2| T
Stiff, moist, tan and brown, Silty 1 376.6 3
Clay to Clay A7-6 3 1.9B 24 ||Very dense, damp to moist, white 16 11
3 to brown, Fine Sand with some 48
layers and seams of Silty Clay
77% Sand, 19% Silt, 4% Clay
10.0, 1 35.0 2
1 s 1.6B 25 1 s 5
3 16
397.1 ] 372.1 ]
Very stiff, moist, tan and brown, 1 Medium dense, moist, light grey 4
Clay A7-6 3 3.1B 22 ||land brown, Silt to Silt Loam A-4 6 0.6S 19
6 5% Sand, 84% Silt, 11% Clay 9
394.6
Loose or very soft, moist, white 15.0 2 40.0 2
and brown, alternating lenses of _ 1 4 0.28 20 _1 86
Fine Sand, Silt and Clay 5 9
55% Sand, 26% Silt, 19% Clay _ |
1 ]
2 0.38 24
3 —
20.0 2 45.0 2
] 4 0.28 13 ] 6 0.6S 16
5 10
386.6 4 J—
Very dense, damp to moist, light 13 20
grey and brown, Fine Silty Sand 49 ]
to Sand Loam
80% Sand, 16% Silt, 4% Clay
25.0 11 50.0, 2

i-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Sheet 2 of 2
Route: FAI 24 Date: 3/25/2016
Section: 64-3 HB
County: Massac

Boring No: 1-S (2016) g E I; ELs
Station: 240+80 p o P o
Offset: 52' RT CL WBL T w Qu T W Qu
Ground Surface: 409.1Ft| H [ tsf W% H S tsf W%
Medium dense, moist, light grey _ 1 6 Very dense, damp to moist, light .
and brown, Silt to Silt Loam A-4 8 grey and brown, Fine to Medium
5% Sand, 84% Silt, 11% Clay Sand
354.6
Very dense, damp to moist, white 55.00 11 80.0f 21
and brown, Fine to Medium Sand 45 _ 17
38 328.1 14
] Bottom of hole = 81.0 feet
Free water observed at 79.5 feet ]
60.0 10 Elevation referenced to BM at 85.0)
23 NE Corner SN 064-0028;
50 Elevation = 429.3 feet
— Borehole advanced with hollow
stem auger (8" 0.D, 3.25" 1.D.) _
] To convert "N" values to "N60"
multiply by 1.25
3446 _
Loose, moist, white and brown, 65.0 2 90.0
Fine Sand 3
6
339.6 ]
Very dense, damp to moist, light 700 29 95.0
grey and brown, Fine to Medium 100/6.5" ]
Sand
75.0 100.0)

1-5td Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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ILLINOIS DEPARTMENT OF TRANSPORTATION
District Nine Materials

FAI 24 Over FAS 962 (Country Club Road)

Bridge Foundation
Boring Log
Sheet 1 of 3

Route: FAI 24 Structure Number: 064-0027/28 Date: 3/28/2016
Section 64-3 HB Bored By: R Moberly
County: Massac Location: 2 miles North of US 45 Checked By: R Moberly
Surf Wat Elev:
Boring No 2-5 (2016) g E Ground Water Elevation g E
Station 241+23 ) 0 when Drilling 339.3 P o
Offset 34' LT CL WBL T w Qu At Completion T w Qu
Ground Surface 408.8Ft| H [ tsf W% || at: Hrs: washed H s tsf W%
Asphalt over crushed aggregate _ Medium to dense, moist, white ] 8
and brown, Fine Silty Sand with 30
407.3 Clay layers —
Very stiff, moist, red brown and 72% Sand, 24% Silt, 4% Clay
grey, Clay A7-6 1 5
3 2.3B 31 8 9
4 19
379.3
5.0 1 Very dense, damp, white and 30.0 6
1 4 2.58 35 ||brown, Fine Sand 100/11" 5
5 83% Sand, 15% Silt, 2% Clay
T 376.8 i
1 Medium dense, moist, white and 6
3 2.1B 29 |[brown, Fine Sand with silty seams 12
4 7
374.3
10.0 1 Very dense, damp, white and 35.0f 10
_ 3 2.3B 29 ||brown, Fine Sand _ | 35
4 43
] srs |
1 Soft, very moist, grey and brown, 1
4 2.5B 33 ||Silty Clay A-6 with Sand seams 2 0.4B 26
4 8
369.3
15.0 1 Soft, very moist, white, Silt Loam 40.0 2
_ 4 2.9B 36 ||A-4 with Clay seams _ 5 0.48 27
5 7% Sand, 78% Silt, 15% Clay 6
1 —
4 3.3B 29
6 —
20.0 2 45.0 2
1 3 2.58 32 ] 5 0.58 26
5 7
386.8 ] ]
Medium to dense, moist, white 2 _—
and brown, Fine Silty Sand with 5 29
Clay layers 9 —
72% Sand, 24% Silt, 4% Clay
359.3
25.0 2 50.0 2

N-Std Pentr Test: 2" OD Sampler,l140# Hammer, 30" Fall (Type

Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Sheet 2 of 3
Route: FAI 24 Date: 3/28/2016
Section: 64-3 HB
County: Massac

Boring No: 2-S (2016) g E I; E
Station: 241+23 P o 5 5
Offset: 34' LT CL WBL T w Qu T w Qu
Ground Surface: 408.8Ft| H S tsf W% H S tsf W%
Soft, moist to very moist, white, 1 4 0.4S 18 || Stiff, moist, brown mottled grey, 1 2 1.6B 28
Silt to Silt Loam A-4 6 Clay A7-6 4
10% Sand, 81% Silt, 9% Clay _ |
329.3
55.0 1 Medium, very moist, grey mottled 80.0] WH
1 5 0.48 21 ||brown, Silty Clay A-6 with Sand 4 1 0.88 26
6 seams 1
3488 600 3 85.0)
Very dense, damp. white, Fine _ 1 29 5 ]
Sand 47
90% Sand, 8% Silt, 2% Clay ] =
f 3443
Soft to medium, very moist, brown 65.0 1 318.8 90.0 3
and grey, Silty Clay A-6 with Sand | 2 0.5B 27 ||Very dense, moist, brown, Fine 1 29
seams 3 to Medium Sand 62
339.3 ]
Stiff, moist to very moist, grey, 70.0 WH 95.0
Clay A7-6 with Silt seams _ 1 WH 1.2B 27 —
WH
Sand blow-in, washed 4' =i
333.8 75.0 1 100.0

N-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Route: FAI 24

Section: 64-3 HB

County: Massac

Boring No: 2-S (2016)

Sheet 3 of 3

Date:

3/28/2016

Station: 241+23

Offset: 34' LT CL WBL

Ground Surface: 408.8Ft

I-<vmo

wEorw

Qu
tsf W%

IT-HUTmQg

Qu
tsf W%

nwEorw

Very dense, moist, brown, Fine
to Medium Sand 307.8

100/11"

Bottom of hole = 101.0 feet
Free water observed at 69.5 feet
Elevation referenced to BM at
NE corner SN 062-0028;
Elevation = 429.3 feet

Borehole advanced with hollow
stem auger (8" 0.D, 3.25"1.D.)

To convert "N* values to "N60"
multiply by 1.25

Wash-out procudures were used
from 95.5 to 99.5 feet

- 115.0

=
o
o

125.0]

135.0

150.0

¥-Std Pentr Test: 2" OD Sampler,140# Hammer,

30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)

5
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ILLINOIS DEPARTMENT OF TRANSPORTATION Bridge Foundation
District Nine Materials Boring Log
FAI 24 Over FAS 962 (Country Club Road) Sheet 1 of 2
Route: FAI 24 Structure Number: 064-0027/28 Date: 3/29/2016
Section 64-3 HB Bored By: R Moberly
County: Massac Location: 2 miles Noxth of US 45 Checked By: R Moberly
Surf Wat Elev:
Boring No 3-S (2016) g E Ground Water Elevation g E
Station 240+22 P o when Drilling P o
offset 31' Rt CL EBL T w Qu At Completion T w Qu
Ground Surface 408.7Ft| H [ tsf W% | at: Hrs: H [ tsf W%
Asphalt over crushed aggregate 1 Very dense, damp, white and | 36
brown, Fine Sand 35
407.2 ]
Medium dense, moist, reddish
brown, Sand with some clay 6 9
11 27
g 30
404.2
Stiff, moist, brown and tan, Silty ~ 5.0 2 30.0 16
Clay to Silty Clay Loam A-6 I 1.2B 30 _ | =34
4 36
401.7 T 3767 ]
Stiff, moist to very moist, grey and 1 Dense, damp, white and brown, 12
brown, Clay A7-6 with Silt lenses 2 1.1B 26 ||Fine Sand with occasional layers 14
3 of clayey Sand 34
10.0 1 35.0 14
— 1.2B 25 ] o7
3 16
396.7 ] 3717 ]
Very stiff, damp, brown, Clay 1 Soft to medium, moist, grey and 2
A7-6 4 3.9B 27 ||brown, Silt Loam A-4 with Clay 4 0.5B 23
12 lenses 7
11% Sand, 78% Silt, 14% Clay
394.2
Medium, very moist, grey and 15.0 2 40.0 2
orown, Silty Clay A-6 with many _ 4 0.8E 19 ) 3 0.5B 24
“ine Sand seams 6 6
391.7 ] ]
Soft, very moist, grey and brown, 1 |
ayers of Sand, Silt and Clay 3 0.3B 23
34% Sand, 20% Silt, 16% Clay 4 _
20.0 2 45.0 3
1 4 0.4S 16 | 2 0.6B 26
6 3
3867 | —
/ery dense, damp, white and 5 Ta—
yrown, Fine Sand 26
58 —
25.0 14 50.0 2
-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

Sheet 2 of 2
Route: FAI 24 Date: 3/29/2016
Section: 64-3 HB
County: Massac

Boring No: 3-S5 (2016) [E) E g E
Station: 240+22 P o P o
Offset: 31' Rt CL EBL T w Qu T w Qu
Ground Surface: 408.7Ft| H s tsf W% H S tsf W%
|Soft to medium, moist, grey and _ 1 4 0.5B 22 _—
brown, Silt Loam A-4 with Clay 5
lenses ] _
354.2 ]
Very Dense, damp, brown, Fine 55.0 15 80.0
Sand _ | t1oo/7" ]
60.0] 20 850
100/10" 1
347.7
Bottom of hole = 60.9 feet — 1
No free water observed ] —
65.0 90.0
Elevation referenced to BM at | ]
NE corner SN 064-0028;
Elevation = 429.3 feet 1 1
Borehole advanced with hollow ] —
stem auger (8" 0.D, 3.25" 1.D.)
To convert "N" values to "N60" ] ]
nultiply by 1.25 1 |
70.0 95.0
75.0) 100.0)

'-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

ILLINOIS DEPARTMENT OF TRANSPORTATION Bridge Foundation
District Nine Materials Boring Log
FAT 24 Over FAS 962 (Country Club Road) Sheet 1 of 2
Route: FAI 24 Structure Number: 064-0027/28 Date: 4/5/2016
Section 64-3 HB Bored By: R Moberly
County: Massac Location: 2 miles North of US 45 Checked By: R Moberly
Surf Wat Elev:
. D B - D B
Bor.u‘xg NOM= SH(206) E L Ground Water Elevation E L
Station 240+32 P o when Drilling P o
Ooffset 19' Lt CL WBL T w Qu At Completion 330.8 T w Qu
Ground Surface 427.3Ft| H S tsf | W% |lat: 72 Hrs: 335.3 feet| H s tsf | w%
Asphalt over crushed aggregate ] Stiff, moist, grey and brown, Clay 3 1.8B 22
A7-6 with Silt and Sand lenses 5
400.3
424.8 6 Very stiff, moist, grey, Clay A7-6 2
Medium dense, moist, red, Gravel 4 11 |[with scattered Silt lenses 4 2.7B 23
with Clay binder 6 6
422.8
Stiff, moist, brown mottled grey, 5.0 1 30.0 2
Silty Clay to Clay A7-6 3 1.4B 25 4 3.7B 26
3 6
395.3
1 Soft, very moist, grey and brown, 2
4 1.5B 22 [{Sandy Clay Loam A-4 4 0.38 20
5] 6
10.0 2 35.0 1
3 1.6B 20 3 0.3S 25
5| 5
1 2
4 1.6B 24 4 0.38 15
7 6
412.8
Medium, moist to very moist, red, 15.0 5 40.0 1
Sandy Clay Loam to Sandy Clay 11 0.8S 21 7 0.48 20
A-4 12 10
4 —
12 0.8E 18
18
407.8 382.8
Dense, moist, red brown, Silty 20.0 6 Medium dense, moist, grey and 45.0 6
Sand to Sand Loam 24 18 ||brown, Fine Silty Sand with Clay 9 11
79% Sand, 7% Silt, 14% Clay 24 lenses 12
60% Sand, 32% Silt, 8% Clay
405.3
Medium, very moist, grey and 2
brown, Silty Clay A-6 with Silt 3 0.8S 25
lenses 4
402.8 377.8
25.0] 2 50.0 7
V-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

Sheet 2 of 2

ﬁoute: FAI 24 Date: 4/5/2016
Section: 64-3 HB
County: Massac
Boring No: 4-S (2016) g E D B
Station: 240+32 P o g é')
Offset: 19' Lt CL WBL T w Qu T w Qu
Ground Surface: 427.3Ft| H S tsf W% H S tsf W%
Very dense, damp to moist, white ___|100/11" 6 ||Very dense, damp, white and 31
and brown, Fine Silty Sand brown, Fine Sand 62
73% Sand, 23% Silt, 4% Clay 1 ]
372.8
Very dense, damp, white and 55.0| 12 80.0] 21
brown, Fine Sand 1 29 3 100/6"
88% Sand, 9% Silt, 3% Clay 25
367.8
Medium dense, moist, grey to 60.0 3 85.0f 12
white, Silt _ | 10 14 37
4% Sand, 88% Silt, 8% Clay 12 341.3 60
] Bottom of sampling = 86.0 feet ]
] No free water encountered 1
1 Boring was advanced to 99.5 feet
to observe free water. Noted at ]
65.0 2 96.5 feet at completion, and boring 90.0
7 remained open for 72 hours. 1
10
_ Elevation referenced to BM at _
NE corner of SN 064-0028;
] Elevation = 429.3 feet |
1 Borehole advanced with hollow _
stem auger (8" 0.D., 3.25" 1.D.)
357.8 |
Vedium to soft, moist, grey, Silt 70.0 2 To convert "N" values to "N60" 95.0
-oam to Silty Clay Loam A-4 4 0.5B 23 |[multiply by 1.25 1
7
352.8 ]
75.0 17 100.0,

'-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

ILLINOIS DEPARTMENT OF TRANSPORTATION Bridge Foundation
District Nine Materials Boring Log
FAI 24 Over FAS 962 (Country Club Road) Sheet 1 of 3
Route: FAI 24 Structure Number: 064-0028 Date: 4/14/2016
Section 64-3 HB Bored By: R Moberly
County: Massac Location: 2 miles North of US 45 Checked By: R Moberly
Surf Wat Elev:
: D B D B
Born}g No 5-5 (2016) E L Ground Water Elevation E L
Station 241+70 P o when Drilling 345.9 P o
Offset 31' Rt CL WBL T w Qu At Completion [ T w Qu
Ground Surface 426 .9Ft| H [ tsf W% || at: Hrs: (washed) | H s tsf W%
Very stiff, moist, brown, Silty Clay Very stiff, moist, grey and red, 4 2.88 34
to Clay A-6 Clay A7-6 5|
2 1
5 2.38 18 4 3.58 37
6 5
422.4
Stiff, moist, brown mottled grey, 5.0 1 30.0 1
Clay to Silty Clay A7-6 4 1.5B 23 3 2.7S 35
4 5
419.9
Stiff, moist to very moist, brown 1 1
mottled grey, Silty Clay A-6 3 1.1B 26 3 2.7B 34
4 4
10.0 1 35.0 1
3 1.0B 20 3 2.2B 31
3 3
1 1
3 1.1B 22 3 2.3B 36
3 4
412.4 387.4
Viedium to dense, moist, red 15.0 5 Stiff, moist, brown, Clay A7-6 40.0! 1
yrown, Gravel with Clay binder 13 3 1.9B 29
15 2
5 S
14
16 =
407.4 382.4
{ard, damp to moist, red and 20.0 2 Stiff, moist, brown, Silty Clay A-6 45.0 1
jrey, Clay A7-6 6 5.4B 19 ||with layers of Clay A7-6 and Fine 2 1.2B 29
8 Sand lenses 3
404.9
fery stiff, moist, grey and red, 1
Jlay A7-6 4 3.18 29
6 —
377.4
25.0 1 50.0 1

-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

Sheet 2 of 3
Route: FAI 24 Date: 4/14/2016
Section: 64-3 HB
County: Massac

Boring No: 5-S (2016) g E II:E) E
Station: 241+70 P o = 5
Offset: 31' Rt CL WBL T w Qu 97 w Qu
Ground Surface: 426.9Ft | H S tsf W% H S tsf W%
Very stiff, moist, red and grey, 3 2.3B 39 [|Medium to soft, very moist, grey, 2 0.5B 24
Clay A7-6 with Fine Sand lenses 4 Silty Clay Loam A-4 4
3474
371.9 55.0 2 Very dense, moist to very maist, 80.0| 24
Very dense, damp, brown and 24 brown, medium grained Sand 45
white, Medium grained Sand 60 with clayey layers 16
367.4
Medium to soft, moist to very 60.0 2 85.0
moist, grey, Silt to Silt Loam A-4 1 6 0.7S 17 _—
3% Sand, 84% Silt, 13% Clay 8
337.4
65.0 2 Sitiff, moist to very moist, grey and 90.0 1
4 0.48 16 ||brown, Clay A7-6 with Sand 2 1.2B 23
7 seams 3
70.0 2 95.0
6 0.38 15
7
Sand blow-in, washed 4' ]
327.9
352.4 Very dense, moist, brown, Coarse
75.0 1 |grained Sand 100.0 12

-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

Sheet 3 of 3
Route: FAI 24 Date: 4/14/2016
Section: 64-3 HB
County: Massac

Boring No: 5-S (2016) D B D B
Station: 241+70 5 (IS E L
Offset: 31' Rt CL WBL T w Qu $ \(I)V Qu
Ground Surface: 426.9Ft| H S tsf W% H s tsf W%
Very dense, moist, brown, Coarse _ 1 2
grained Sand 47
105.0 14 130.0
320.9 52
3ottom of hole = 106.0 feet ]
110.0 135.0
“ree water observed at 81.0 feet
Zlevation referenced to BM at N ]
\E corner SN 064-0028;
Zlevation = 429.3 feet —
3orehole advanced with hollow
stem auger (8" 0.D, 3.25" I.D.)
{o convert "N" values fo "N60" 1157 140.0
nultiply by 1.25 —
Vashout procedures were used | ]
rom 99.5 to 104.5 feet
120.0) 145.0)
125.0 150.0}

-Std Pentr Test: 2" OD Sampler,140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

. ) Sh. of sl
: BRIDGE FQUNDATION BORING LOG
PROIJECT = BRIDGE_CARRYING FAT 24 Date_ JUNE, 1948
2OUTE__FAL 24 OVER' TR 115 Bored By_JOEL CONGIARDO
SEC._ 64-GHB T STA._ 240+78.4=20+00 TR 115 Checked By. GARY PULLEY
COURTY_MASSAC £ - Surface Water El NONE £ o
Boring Mo.1S .::li =z P Groundwater El. at e g = £
. : o -] Completion NONE ®
Station_239+85.3 2 b plet 2 >
&= & o o
Offset 14! BT ERI After =  Hours -
oUndStl oce 426,1 O | SEE PREVIOUS GOLUMM -
MEDIUM VERY MOIST BROWN SILTY — :
CLAY "A-6(10) , . : 18 jo.eB
. .. s g5
423,1 400.6 —
WEDIUM MOIST BROWN MOTTLED "1 10} 0.98] 28] VERY STIFF MOIST GREY MOTTLED RED ~ |11 |2.48]:
GREY SILTY GLAY TO SILTY CLAY _| CLAY A7-6(20)+ ]
LOAN A-6(9-10) -5
‘ ] 398.1
T _ VERY SIL1FF MOIST BROWN CLAY TO ]
7 | 0.9B| 25| CLAY SHALE V11 {408
T =30
n o ) 395.6
_ MEDIUM DAMP GREY MOTTLED RED SANDY_ |
2711.1B} 23y CLAY LOAM A-4(3) 151 -
10 | —
. 415.6 393.1
JERY STIFF MOIST BROWN MOTTLED_ | j | MEDIWM DAMP GREY MOTTLED BROWH |
ED CLAY & GRAVEL 18 | 2.6B| 16} saNDY CLAY LOAM A-4(4) 16 | 0.7
- . -35 |
413.1 390.6
[ERY STIFF MDIST GREY MOTILED _| MEDIUM DAMP FINE GRAINED GREY SAND _ |
3ROWN & RED CLAY A7-6(20)+ 131 2.3 28 23§ -
-15 | - ]
410.6 ] 388.1
JERY DENSE BROWN COARSE SAID __| . ENSE TO VERY DENGE DAMP WHLIE ]
AND GRAVEL 60) - 13 FINE GRAINED SAND B4~
T - : -40 ]
408.1 - T
STIFF TO MEDIUM MOIST BROWN “j12f1.28) 21 ' 384.6 |61 |-
AOTTLED GREY VARVED CLAY _ BOTTCM OF HOLE = 41.5 FEET ]
1-6{10-11) -20 | !
“_J10 jo.7B] 26 )
— —.
— —45 |
-Standard Penetration Test— Qu —Unconfined Ceompressive Typs failure:
ws per foot to drive 2 Strength —t/sf 2 B - Bulge Failure

D. Split Spoon Sampler 127 with
¥ hammer falling 30",

S — Shear Failura

~Y¥fater Content— & .
w ater Content — percentage E~Estimated Value

of oven dry weight~ %.

5
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

>3p - 8- D%g:ﬁo A . . Sh. of s
BRIBGE FOUNDATION BRBORING LOG
ROJECT = BRIDGE CARRYING FAI 24 OVER Date JUNE 1963
YQUTE__FAT 24 TR 115 Bored By_JOET. CONGTARDO
SEC. 64-3HB © STA.240+78.4=20-+00 TR 115 Checked By GARY PULLEY
g MASSA ) o
SOUNTY L ik g “ Surface Water EL _NONE g “
o i . f ey = “
Bering No 28 - E 4 = = Groundwater El. af NONE '§ = >
Station_240730.5 K] S z Completion 2 3
1 [y g |- _ i (e}
Offset 10' LT EBL After Hours ———
ound Surfaecs 425.1 0 Skt PREVIOUS COLUMH
VEDIUM VERY MOIST BROWN SILTY _|
SLAY A-6(10) . =
" sl 9 1.1B |
= 28]
423.1 400.6
IEDIUM MOIST BROWN MOTTLED  -_| 10| 0.9B| 28 X?,’ég“ F MOIST GREY SOAPY CLAY "o f9,7m }:
SREY SILTY CLAY TO SILTY CLAY _ e =
.08 A-6(9-10) =5
398.1
e VERY STIFF MOIST BROWN CLAY TO - . P
7 0.98 | 25 _CLAY SHALE A 30 |3.8B {2
= -30]
395.6 ~ | __
127 11.1B | 21} HEDIUM DAMP BROWN MOTTLED GREY & ] 16 |~ 1
= WHITE SANDY CLAY LOAM A-4(0)
-10| =l
415.6
ERY STIFF NOIST BROWN MOTTLED__ | ]
ED CLAY & GRAVEL 18 [ 2.68 | 16 15 |-
= -35
413,1 390.6 ~ |
ERY STIFF NOIST GREY MOTILED i MEDIUM DAMP FINE GRAINED BROWH
ROAN & RED CLAY A7-6(20)+ 13 | 2.35 | 28| MOTTLED GREY SAND - |-
-1 ]
410.6
ERY DENSE MOIST REDDISH ] i
ROWN FINE GRAINED SAND 71 :qli= = 5 21 | - =
- - 40
: 385.6
] DENSE TO VERY DENSE DAXP MEDIUM  __ | .
Q71 - - | GRAINED BROWN MOTTLED WHITE SAND 49 |- 3
=20 e
405,67
EDIUM VERY MOIST GREY MOTILED |
EDDISH BROWN VARVED CLAY - ~|g |g 75 b7 4 : aqo.1 |82 |- -
-6(12) W BOTTCH# OF HOLE = 44.0 FEET |
" -45
-Standard Penetration Test— Qu — Unconfined Compressive . Type failure:
ws per foot to drive 2" Strength —t/sf : B — Bulge Failuie

3. Sglit Spoon Sampler 12" with
t# hammer falling 30",

.S —=Shaar Failure

w ~Water Content —parcentage E— Estimated Valuo
~= ES¥iia i

of oven dry weight- %.

LIN ENGINEERING, LTD.
- X .
Consulting Engineers
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

o. B. o. RS
RMONO B B ST REV. 5760
)

: . : : sh.
BRIDGE FOUNDATION BORING LOG

of

ROJECT == BRIDGE_CARRYING FAIL 24 Date_ JUNE 14, 1963
QUTE__FAL 24 OVER TR 115 Borod By_JOEL CONGIARDQ
EC._64-3HB STA._240%78.4 FAI 24=00+00 TR 115 Checked By DALE BAILEY
'OUNTY_HASSAC g' “ Surface Water El. - NONE £ w
— o i o . . o3 v
Boring No 35 g = > | .Groundwater Ei. at NONE 3 = =
Station. 240+72.5 & 3 ES Completion D 2 S
OHset A!' RT_ERL Aﬂ‘er2_4chrs ME_..
ound Surfece 424,2 0
= SEE PRECEDING COLUMN 401.2 7]
TIFF ‘MOIST BROWN MOTTLED — . B
RAY SILTY CLAY A-6(10-11) ] STIFF MOIST BROWN MOTTLED GRAY 16 {1.7s |2
| VARVED CLAY A-7-6(18) ]
! T -28]
“I5 {1.387]22 1 17i2.08 |3
~5] ]
] 7 |o.88 |28 " 14 2.8 11
] -30]
393.7
] .+ MEDIUM MOIST BRCWN MOTTLED GRAY
9 {1.78B [ 18] SANDY CLAY A-4(4-5) 17 = -
-10 | T
413.77 ]
TIFF VERY MOIST BROWN MOTTLED__ | . . ] )
RAY CLAY TO CLAY LOAM AND 9 J1.2B |23 14 |- -
RAVEL A-7-6(14) | _
] =35
411.2 )
TIFF MOIST BROWN MOTILED GRAY 1
RAVEL WITH CLAY LOAM _15}1.8B |18 15 10.58 (1
INDER | T
~15] 0
: 408.7 386.2
ERY STIFF MOIST RED MOTTLED VERY DENSE MOIST BROWN FINE |
RAY CLAY TO CLAY LOAM 13 12.4B | 22| GRAINED SAND 62 |- -
=7-6(14) S ) —
N . -0
406.2 323,7
TIFF MOIST RED MOTTLED GRAY _ VERY DENSE DAMP BROWN COARSE
OAPY CLAY A-7-6(30) 113 11,55 |32} GRAINED SAND 54 |- -
-20] .
- , 330.5 BLO#E
18 12.25 | 2 : a 100(8 IECIE
2521 BOTTOM OF HOLE = 43.7 FEET :
] FREE WATER @ 15.0 FEET _45_
-Standard Penetration Test— Qu — Unconfined Comprassive Type failure:
ws per foot to drive 2" Strength—t/sf B -Bulga Failure

J. Split Spoen Sampler 12" with
i# hammer falling 30".

w —~ Water Content ~percentaga
of oven drv weiaht — %.

E- E_sﬁ

S — Shear Failure

mated Value

LIN ENGINEERING, LTD.
Consulting Engineers
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

. Shef
- BRIDGE FOUNDATION BORING LOG
ROJECT__ == BRIDGE_CARRYING FAIL 24 Date_ JUNE 7. 1968
'QUTE FAI 24 OVER TR 115 ‘Bored By TOCL, CONGT ARDO
EC.__64-3HB " STA._24078.4 FAT 24200400 TR 115 Checked By DALE BATLEY
: MASSAC _
OUNTY hs g - Surface Water El _NGNE £ -
Boring Ne 458 -'g =z = s Groundwater El. at "é 4 $
tation_241+17.8 i.:; 5 S Completion P u% C:;
Offset_8' TEET ERI After Hours -
sund Surface 424,7 O
] VERY STIFF MOIST RED MOTTLED GRAY ]
TIFF MOIST BROWN MOTTLED ] CLAY A-7-6(30) ]
RAY SILTY CLAY A-6(10-11) ] N 11 12450
— T ~——. —
— =25
¢ 15 j1.33)22 T J12 ja.3s |z
) =5, i
17 lo.85 |28 17 13.4s |z
_ -30 |
- 394.2
_ VERY STIFF MOIST RED MOTTLED -
9 11.7B {181 GRAY CLAY TO CLAY LOAM A-4(8) 12{2.48 |3
414, —
TIFF VERY }0IST BROWN MOTTLED—— — ~~1P
Y CLAY TO CLAY LOAM & 2 {1.28 123 1 12.25 13
RAVEL A-7-5(14) — ' —]
— =35
: 411.7
EIFF MOIST BROWN MOTTLED GRAY _ o]
RAVEL WITH CLAY LOAM 15 11.88 | 18 10 |2.25 {z
NDER o ]
~15’
409.2 396.7
RY STIFF MOIST RED MOTITLED _ |
1AY CLAY TO CLAY LO&M 13 |12.4B | 22§ MEDIUM MOIST Bao,m SANDY CLAY 14 11,98 |2
“7-6(14) | I LOM A-4(3) _|
g - 40 |
406.7
:E NEXT COLUMN lioloesias s |- 2
-20] =
Tl 1olo.om lon 114 D13 o
= -45]
Standard Penctration Test—~ Qu —Unconfined Compressive Type failure:

vs per foot to drive 2"
. Split Spoon Sampler 127 with
# hammer falling 30",

Strength -t /sf

w— Water Comanf —pércentage
P S —. asemfola o7

B —Bulge Failure
S ~Shear Failure
E— Estimated Value

LIN ENGINEERING, LTD.
Consulting Engineers
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S.N. 064-0045 & S.N. 064-0046

2m NO. B. D. B ]
. 137 REV. 9-60

BRIDGE_CARRYING FAI 24

Sh Of 511

BRIDGE FOURNDATION BORING LOG

'ROJECT i Date_ JUNE 7, 1968
(OUTE__FAL 24 OVER ‘TR 115 Bored By JOEL CONGIARDO
EC__ 64-3HB STA._240t78.4 FAL 24=20+00 TR 115 Checked By_DALE BAILEY
JOUNTY_HMASSAC £ “ Surface Water EL © _NONE 3 -
o G [y = o <
Boring No 4.3 E 1= = | = Groundwater ElL at g ] z =
Station_ 241+17.8 e 5 S Completion — 2 5
Offset 8 LT ¥RI After Hours —_—
ound Surface 40 ]
EDIUM MOIST BROWN SM\‘DYl S —]
LAY LOAM 14 |- 21 —
] T 28]
) 114 ja1.35 |23 ]
ERY DENSE BROWN | 45 _
OARSE GRAINED 379.2 T < —
AND — i .
378.3_ _|100]|9 INCEES ]
QOTTOM OF HOLE = 46.4 FEET —_ 0|
_ -3
URING DRILLING OPERATIONS — ]
T APPEARED THAT FREE WATER 1 |
AS ENCOUNTERED AT 10.5 FEET __| -
- 50 | N
-8 —
— s |
0 - 35
&5 | —
—15 ] —
1 20
N -]
0 R
_:‘::9— —
_ e |
] - 45
~Standard Penatrztion Test— Qu — Unconfined Compressive Type failure:

»ws per foot to drive 2"
D. Split Spcon Sampler 12" with
0# hammer falling 30".

Strength —t/sf

w—Water Content— percentage
of oven drv weaiaht ~ %.

B —-Bulge Failura
S —~Shear Failure
E—Estimated Value

LIN ENGINEERING, LTD.
Consulting Engineers
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Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

3?‘ no. 8. O. 15;6F;E;7%§§-5§0 2 sh. of S*}'
. BRIDGE FOUKRDATION BORING LOG
>3O FECT == BRIDGE_CARRYING FAT 24 Date_JUME 10, 1968
AQUTE_EAL 24 OVER ‘TR 115 Bored By JOEL CN‘JGTAD.D_O
JEC.__64-3HB T STA._240+78.4=204+00 TR 115 Checked By_ DALE PATIEY
ZOUNTY MASSAC £ - Surface Water El " _NONE g w
. = S = "
Boring Ne._ 5 S 1] z| > |8 Groundwater El. af . s A ||
i . 2 ~ C (e NONE 2
Station_241161 .7 2 & > ompletion B 2 3
Offsct_ 101 RT WRI After 24 Hours _412.6
-ound Surface ; 404.4 0 B :
_ SEE PRECEDING COLUMN 401.4 1
FEDIUWM MOIST BRCWN MOTTLED — - e S = —
3RAY SILTY CLAY TO SILTY CLAY _ VERY STIFF MOIST RED MOTTLED GRAY 15 12,75 |2
‘oMt A-6(9-11) : ] CLAY TO CLAY LOA# A-6(10) N
N : -25
1o lo.os |23 115 {2.75 12
-5 ]
] 0.85 | 2 “1as fe.6s |z
= =
1o Ji.0st2n T_aa 2,08 o
~10| —_
413.9
TIFF VERY MOIST BROWN MOTILED | |
iBAY CLAY TO CLAY LOAM 10 11.25 122 16 }2.35 |3
~6{11} SCME GRAVEL ] |
| . . -35
411.4 388.9
ERY DENSE TO WEDIUM NOIST L N S¥IIFF MOLST DROWN MOITLED GRAY
ED TO BROWN COARSE GRAVEL a0 | - ey ) ’ 15 11,05 12
: = : Y LOAM A-4(8)
LAY BINDER - _ _ ! —
| ~15 =%
¥ F 386.4
] - | VERY STIFF TO MEDIUM MOIST BROWN |
22y = 9 | SILTY CLAY A-6(10) 15 12.28 |2
= - 40|
406.4 -
ERY STIFF MOIST RED FOTTLED ]
RAY CLAY A-7-6(30) 13 12,95 |31 1141.3B {2
-20] .
T _lis 12.65 |24 12 .58 ia
= 45|
-Standard Penctration Test— Qu —Unconfined Compressive Type failure:
ws per foof to drive 27 Strength — t/sf B ~Bulge Failura
D. Split Spoon Sampler 12" with ERYYA (e oo -~ §~Shear Failure
M hammer falling 30". w=Water Content - porcentage E-Estimated Value
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o NO. B. 0. ERn B
8 137 REV. 9-60
{ .

BRIDGE FOUNDATION BORING LOG

sh.

of

JUNE 10, 1968

PROJECT__= BRIDGE_CARRYING FAIL 24 "~ Date
OUTE FAI 24 OVER TR 115 Bored By_ JOEL CONGIARDO
SEC. 64-3HB STA._240478.4 FAI 24=20400 TR 115 Checked By PALE BAILEY
- JACSS
ZOUNTY_MASSAC 3 - Surface Water EL NONE g «
Boring No 58S "é 2 }. C| Groundwater El. af NONE .:é -4 %
Station 241461.7 e 3|3 Completion = £
Oifset_10% BT VAL After 24 Hours 412.6
-ound Surface 4.0 ]
VERY STIFF TO MEDIUM MOIST —
3ROWN -SI &Y A6 — -
3ROWN *SILTY CLAY A-6(10) 1.3 | 0 N
- -~ "\‘\‘ ‘::5___‘
i 28]
- {12}1.58{33 ]
4| —
=5 7
_ 377.9" 115 |1.25 | 27 1
OTTOM OF HOLE = 46.5 FEET | : "o |
= ~30]
So | .
=10 | —
—— s
_ -25
S5 | —
gach _
] 20 |
- -2
&0 | ]
-20 —
'-v_—_ s
~ ~45|
- Standard Penetration Test— Qu --Uncenfined Compressive Type failure:

ws per foot to drive 27
D. Split Spoon Sampler 12" with
Y¥ hammer falling 30".

Strength —t/sf

w~ Water Content— percentage
. of avan drv weiakt - %

B —-Bulge Failure
S — Shear Failure
E— E_sﬁmafed Value

LIN ENGINEERING, LTD.
Consulting Engineers
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RF ‘O.‘ Bz D'!ai; ;);s;-do . . . Sh. of S$
‘BRIDGE FOUNDATION BORING LOG
ROJECT = BRIDGE_CARRYING FAI 24 Date. JUNE 5. 1963
OUTE FAT 24 @VER TR 115 ‘Bored By JOEL CONGIARDO
EC__64-3HB STA.240%78.4 FAI 24=00+00 TR 115  Checked By. DALE BATLEY
MASSA ] .
OUNTY S A.C £ w Surface Water Ei. NOWE 3 w
Boring No. £ S E' = = 8 Groundwafer' El. at 2 E =z $ ¢
Station_241+36 2 0=, A Completion — 2 6
Offset_14!' 1T W@l After Hours
sund Surface 425,0 0 ]
b . - SEE PRECEDING COLUMN
' —_: “112{1.98 2
] ‘ ~25 ]
422.0 39%3.5 ~ ]
EDIUM FOIST BROWN CLAY LOAM | |
-4(7) 8 | 1.8P | 20] VERY STIFF MOIST RED MOTTLED GRAY 11 j2.35 3
: ] CLAY A-=7~6(15) SOME GRAVEL KIXED
-5 ]
419.5 |
EDIUM MOIST GRAY STREAKED _ ]
ROWN SILIY CLAY LOAM TC 1011.05] 17 9 2.3513
ILTY CLAY 4-6(10) o : ]
— -30
" . . AT7.D.- |
SDIUM MOIST BROVH SILTY CLAY _| —
) CLAY LO&H A-5{10) AND GRAVEL |10 11.0B{ 18 9 12.0512
-10 ] ' ]
: 414.5 ]
IRY STIFF FOISIT BROWH GRAVELLY | _ <
LAY ) ] 15§ 2.1 | 21 811.88 13
] -35]
412.0 ]
DIUM NOIST RED MOTTLED GRAY | ‘ o : —
'NE GRAINED SAND _13040.95{19 . : o : 8 |2.3B}2
_15] n
409.5
:RY DENSE AK0OIST REDDISH BRGIN | . |
JARSE GRAINED SAID 80 | - - i g 9 (2.051{3
= | vy
: 407.0 : -334.5
‘RY STIFF LOIST RED MOTITLED  _| STIFF TO MEDIUM MOIST BROWN MOITLED |
Y SOAPY CLAY A-7-6{20) - 12 ) 2.4S | 30§ GRAY CLAY TO CLAY LOAM A-6{12) 8 ]2.0B {2
-20 .
T 112115537 : - “j11 fi.3s 43
= | | -45]
Standard Penstration Test-- Qu — Unconfined Compressive Type failure:
s per foot to drive 2" Strength — t /sf ‘ B - Bulge Failure
. Split Spoon Sampler 12" with _ P S - Shear Failure
¥ hammer falling 30". ¥ \’:’afer Co'nfe,.f .p:e.rce:fage E ~ Estimated Value
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>[3" Sh. Of S}
. ERIDGE FQUND&TE@N BORING LOG
ROJECT - BRIDGE.CARRYING FAI 24 Date_ JUNE 6. 1968
\OUTE_FATL 24 OVER TR 115 Bored By_ JOFEL_CONGIARDO
JEC._84-CHB _ _ STA.240%78.4 FAT 24=00400 TR 115  Checked By DALE BAILEY
OuUNTY LESIL g‘ - Surface Water El _NOHE £ -
o v < = L
Boring No 65 E = =8 Groundwater El at 3 E = =
Station_ 241135 o £ S Completion o -
” o] (e} . o] C
Offset 14" LT WBL After Hours -
== Sl 40
384.5 ]
STIFF TO MEDIWM KOIST EROWN |8 |2.0B| 27 20 j6.4s |2
OTTLED GRAY CLAY TO CLAY LOAM_ | SEE PRECEDING COLUMN S | .
1-6(12) | . T 2%
Ji11f1.353 " 1256 l0.35 {1
45| jn
379.5
EDIUM MOIST BRCWN MOTTLED . ]
RAY SAMDY CLAY LOAM A-4(3) 16 {1.1S5 | 16 21 10.45 {1}
— (e '
N -2
377.0
ENSE DAMP BROWN COARSE ] — |
RAINED SAND 55 | = = DoY) 20 11,08 11
- 5 BOTIOM OF HOLE = 71.5 |
~19 |-
E DURING PRILLING OPERATICNS IT
T APPEARED THAT FREE WATER WAS ]
3B |- - ENCOUNTERED AT 17.5 FEET |
— _35]
o5 }- |- T
&8s —
~15 il
_ 369.57 | ]
OFT DAMP GRAY SILT A-4(8) |21 Jo.6s | 10 : ]
E -]
— —
20 10.4S 31 1
©Q | — |
-20 —
123 | - 16 ]
= -]
Standard Penetration Test— Qu — Uncenfined Compressive Type failure:
ws per foot to drive 2” Strength ~t/sf B~ Bulge Failure
3. Split Spoen Sampler 12”7 with _ _ ) S —Shear Failure
# hammer falling 30", w- Y:Iaie:‘Cc:'r?j_ei.\i-:—pLeArcegfage E — Estimated Vaiue

Page 46 of 82 Exhibit D - Soil Borings

LIN ENGINEERING, LTD.
- X .
Consulting Engineers



Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

>-s. o EEEEEEE Sh.. of Sh
BRIDGE FOURNDATION BORING LOG
ROJECT—_—— BRIDGE_CARRYING FAT 24 Date JUNE 4. 1968
OUTE__FAL 24 . _OVER TR 115 Borsd By JOEL CONGIARDO
C. 64-3HB 2 STA._240t78.4 FAL 24=20+00 TR 1¥5 Checked By DALE BAILEY
MAGGA ’ =
OUNTY_MASSAC g “ - Surface Water ElL NONE € —~
= “ = . = %3 <
Boring No 78 E = =i Groundwater El at = s = R i 5
Station_ 240+73 2 5, S CoTplehon - o 8‘ .
Offset_ 10! RT WRI After Hours —=
sund Surface 424,3 0 N ~
- SEE PRECEDING COLUMN 401.3 T
] ’ STIFF MOIST RED NOTTLED GRAY 14 h.ag |»
; VARVED CLAY LOAM . ]
-] -25
421.3 -
EDIUM MOIST BROWN CLAY LOAM 18 |1.80 {20 “l12 li.as e
~4(7) : — —
-5 ;
418.87 | 396.3
IDIUM MDIST GRAY STREAKED ] VERY STIFF MOIST GRAY MOTTLED L
ROAN SILTY CLAY LOAM T 10 |1.08 |17 | . BRCWN SOAPY CLAY A‘7"5(30) 16 12.78 12
ILTY CLAY A-6{10) — (]
J B . -30
C416.3 393.8 7 ]
3DIUM KOIST BROWN SILTY —] ‘| SOPT MOIST BROWN NOTTLED GRAY —8
LAY TO CLAY LOAM 10 j1.0B {18} spupy cray A-4(3) 13 |o.38 |2
-6(10) & GRAVEL — ] ;
..—1_0__ —
413,82
ERY STIFF MOIST BRORN — - ]
RAVELLY CLAY 15 12.1B 21 13 |- -
. -35]
: 411.3 388.8
EDIUM MOIST RED MOTTLED | R MEDIUM MOIST GRAY FINE TO COARSE
RAY FINE GRAINED SAND 30 {0.95 |19} GRAINED SAND 14]- =
~15 | i
408.8
1 | 3 | BLOWS
ERY DENSE MOIST REDDISH 180 |~ - : 385.3 100 |10 THaHE
ROWN COARSE _GR—”&U‘!ED SAND ] BOTTOM OF HOLE = 39.0 FEET |
-] - 40
DURING DRILLING OPERATIONS IT |
- "1 APPEARED THAT FREE WATER WAS —
63 1= ~_} ENCOUNTERED AT 15.5 FEET ~
_25 =
403.8 . —]
ENSE MOIST BROVN MOTTLED GRAY__ | .
INE GRAINED SAMHD 30 - = —
= 48]
-Standard Penetration Test— Qu — Unconfined Compreszive ' ) Type failure:
rws per foot to diive 27 Strength —t/sf B~ Bulge Failure
D. Split Spo?r_l_rsamfi‘i' 12" with w— Water Content —percentage E-fi?ir_,fﬂ[ﬁi“
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JRM NO. B. D:;_ﬁ'x}; Sh. of St
BRIDGE FOUNDATION BORING LOG
'ROJECT " BRIDGE.CARRYING FAT 24 Date_ JUNE 1048
\OUTE__FAL 24 OVER TR 115 Bored By JOEL CONGIARDO
\EC.__64-3HB STA._ 240+78.4=20+00 TR 115 Chacked By__GARY PULLEY
(OUNTY MASSAC 5 -« Surface Water El __ NGHE £ ~
e i, <) = “ d
Boring No._8 S s z| > |8 Groundwafer El at NONE g b P |
Station_ 240+49.8 o 3 3 Completion ks o F
2 w o ] (o)
Offset 14" LT WBL . After Hours —
e BT 426.4 O SEE PREVIOUS COLUMN 403.4 —
* — STIFF TO MEDIUM MOIST RED MOTTLED 10 |11 1+
— GREY VARVED CLAY = = -
] = =25
423.4 T
EDIUM WOIST BROWN CLAY LOAM _
\-4(7) 8 11.8P 120 11 3.7 |-
-5 ]
420.9 | 398.4
{(EDIUM MOIST GREY STREAKED VERY STIFF MOIST BROWN VARVED CLAY
JROWN . SILTY CLAY LOAM TO 10 {1.05 | 17 397.4 }14 |2.98 |¢
JILTY CLAY A-5(10) | i -BOTTOM OF HOLE =-29.0 FEET - |
' ~30
418.4 | 1
[EDIUM MOIST BROWN SILTY CLAY _| i
C CLAY LOAY A’O(;O) & GRAVEL 10 {1.0818 |
-10 | T
415,89 | |
ERY STIFF NMOIST BROWN i ]
RAVELLY CLAY 15 | 2.1B | 21 ]
] ~35
: 413.4 ]
EDIUM HOIST RED MOTTLED GREY _| ]
ND BROWH SANDY CLAY A-4(8) " 30 10.95 119 ]
-15 | .
410,97 ] -
ENSE MOIST RED MOTTLED GREY |
INE GRAINED SAND 3 |- 16 i ]
T ~40 |
408.4 - ]
ERY DENSE MOIST RED COARSE _
RAINED SAND 91 - i- ]
-20 | o
405.9 —
EDIUM MOIST BROWN VERY FiNE __ | |
RAINED SAND WITH SOME GRAVEL 13 | - = ]
— 45
-Standard Penetration Test— Qu — Unconfined Compressive Type fzilure:

ws per foot to drive 2"
D. Split Speen Sampler 12" with
)# hammer falling 30"

Strength —t/sf

w—Water Content — parcentage
of oven drvy weight— %.

B~ Bulge Failurs
S — Shesr Failure
E — Estimated Value

5
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P B B Bl e, F D T AT
.

e .__‘ . : PILTES DIAGRAYM =T 2% CF

, ; - counry i *
A ) 8§ i . : Massae " ap
BECTION 64-34B “ SENES
ROUTE
UTE FAL 24
DISTRICT 5
CORTRACT K04  zonsg
T~ JoB 1, C:55-107-70
. ) -
_ : FROJZCT Te22-1(48)34
| N & |
W S BN ... T, IO | i
1 ; ! N I LOCATION /) . .0 % 0 s
- z"" ’_‘___,_._ I 4~ L ' ; ’.
— sl C Y. . ;._i - i I o S g
g it Gl v 2 A
B I#DICiTIS maTwmn LT T
P e e — - 3
P"r:‘ b ] ;: T [ R.E' : '- -
Lz I LG TH LEGTH AN 0
. CUT-CSF N paaxiG | TYPE FIiz 2 T O 517
FURNISIED STRUCTURZ '
. L3 6 S LES.

FI:T TONS

: -- o2 2k e £Z Foiiteian HAMTH DATA: '1’
’ 4 (-_-. i )

T¥PE 7. Py s

NEN
‘f
F
N
Al
-+ |
|
|
(U] i+
~
“
|
|

g —————] RANGEIET 2t - 23sl
s
- ‘. : £y ] ——t—— el cnra y
S ol MR, | — o 22 i STR0KZ sy i

A R Y o= - : o PRESSUzE PSI.

it 2 B - : & 59 Asy s
W W B Z = REQ. FEaR D - ' mous
; o = —_—

—— e i bl [T Sl o ‘. 1Y LE¥OTH i -
= —r I PLAY LEioTH LF.
— Jr—— e e T, * o = 3
T X —— . ORDERZED LLiGTH - ~ - LF.
- SEE IETTER DATZID . 1

. Tillne 908 Wyren o -‘Jf/.- _Aeden) o ara .

- FORNISENG =7 7" = p,

— DRIVIIG __ Pl

T & MEVARKS: & o=z L, e

. 2 Ay s [ P T 4

e Apte Fegtl n et |
—— R BE %2 4 PATS o
.
L2 l e M ‘ : CBKD 77 . D\TE/-2 oy
TOTAL I—_- e ot 2l E l WIS W :
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3 Uit kg i nz.;f.-: ﬁzm'—v S i SHE“T m. :9 oF X e ,
. ] . . i) : < I
v ‘% {04 wy ‘; TR FCUHI'f ¢ , L
' ;

_ !?"IL" /‘

K. . sze It
i §* - ! SECTTON 64-33 PR
) = |l ROUTE - FAT 24 '
-t
1 ’
e \ i DISTRICT 9
s Y o S N CONTHACT NO. 22050
‘7': 43 U4 @ "'-’f + JCB 10, css-zc-.v--:a'
l N ,-3\ D ,3]:\ | PROJZCT T=24-1143;31 % :
L L ‘x_/ LN
!
y
™~

LOCATION Plec®l EBL

St 240+21 ?‘-_!-_

| 10F ﬂ 222 @38

-.—-.

ATES DADTT Oy .RB s
3 L jI(‘ — _'"T“' ‘t\“ .":}_“r;i.'.}'_"h:‘.::l"‘.‘ 12 —= AE. \_Ja—.- i% rinun
PLE | commn FIZID LEIGTH IE0TH ! S8
. | LRt LEIaTH ClrP=OFF N BEARTIG TYPE PIL:L“ Cogsliec
A L Ty -
FU2NISHED STRUCTURS ] i el
A R IS Tt FET TON

| - 200 20.00 2671 17.331 35.\ | FARTR DiTas
2 | 200 2000 2.52 17.08]  _ 42.B_ TEPE QO L-ES! s Vi \m“/:
| 3__|. 200 _7Z0co 2% 17.041 39.7 | v ziew 2750 L,M
4 20.01 20.00 2,771 17,231 33.\ N il
5 | _2co|_2o0c0! 4.29 15.71 e e v
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25 200 20.60 il 1.2
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15 | 200l 2000 lceal 42 | romsans 44 O
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L 18 | 200l 2o.se
lﬁ_l'ia' 200l ?0.00
i

0o {09103 {09 103 P>

r
|

~ ms
| DRIV S, O \—L I

‘ CQ‘73‘ 4 3'5 .-: DYE. .
17661 . A\2 S

W N fle 62 1 o T
g'b o l;’\ ) OG> O \]I{_ﬁ

3
Y
2971 17031 4L
20 | _200| 20900 2.52 ceal 397 | Y s
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e e
- T :
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' counTyY . : |
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X ;

4 N - : .I
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= " PILIIY DIAGAALM bR e
| CouNTY . Massac '
SECTICH 1 84-3142
RGUTi:: FAT 24
DISTRICT =~ 9
CORTRACT KO. 29050
JOP %0, C99-167-70
PAOJECT :-2}.-1(4313_1 o "
i
LOCATION Foet Abat E BL
St 2413.17%
B ]

T, sjj.:v-.‘ R ionth A

LZU:TH

10. Cti-0fF | IN pzaxmic | TYPE Prie Mol Shoo) |
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T T oe R Eoe — | o
L. T R oS i 1
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. Form fa-'??? STATE OF HUIMNOIS
DEPARTMENT OF PUBLIC WORYS ANL BUILDINGS

DIVISION OF HIGHWATS
B aype & *:‘ of Hammer
la i ! el | e e
C T i ‘Eanu«. of ¥all__ * "
ounty_ ;- R Typa nf Plle_ sScecl 85pa6 -
Stat i("; of t'r ure ) ? 7 it

_howiE 4 Required Bearing % 50
Eiev. Top Pile_ 42
Elev. Tip of Pile -

* .L...-.I..L_...-_._—....

. ) _ ta.  FElav., Cuteff 420,16

otaticn loceticn &u which pile 23.+77.10 Estimated Plan Length -

was driven_ d.Abut,:du 1'2" Lt CL Pdw Ordered Length B o

Elev. (rom which pile was drivea_ 41%.31 .. taert,Eextboun: Lage = 43
2 Acutment,E:

L e P E____ #% Plans call for using

| ve: . I, I [ T T | pIIIng At an estimated ler

. - : —s —_——— —r— %—-4—}—."-5-.—- ..w——w—mr-«cx-ﬂ-t

L Jerry llount "_A___*"_;___ S piling being mmuohle to penc r4qte

! Bob| Ziebs ! T saudstone layer which was locjted
B e [ TppreRT Bt erbelov—footingeifvation

L Filla ) . | . steel piling was used with a gequired
" bearing of OfB - ©
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Fprm 7 STATE OF 1LINO'S
) - DEPARTMENT OF PUBLIC 'WORES AND BUILDINGS
o 1SIOM OF VIGHWAYS
t e D E
Frotg-~t 1-24-1(48)34 Ty e & Jelght of Hammer 2750
Route  par 94 o o DEL MAG D-12 Diesel Powared ==
Section -3HB S Length of Fall__* o
County___ Massac Type of Piloe__ _Concrete

Station of fcructure J40FIB.A0 Required Bearing__ 30

T 7 Elev. Too Pil 537,80
Elev. r1;: of Pile 3a7.7 B
Station Elev. Cute”f i P
Station location at which rile 240+39.14 Fatimated rlan LengthAd L.F.
was driver W.Abut.6'«8" Lt.C.L.Rdwy .WBL Ordered Length

|
|
|
{
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§40.1 ) -
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L = s A S S ....___._+ S e eSasedie |
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Form %’-‘f?

STATE OF ILLI"MDiS

DEPARTMENT OF PUELIC WORYS AND BUILDINGS

DIVISION OF HiGH™2Y§
es ile Driviang Record
Project_ 1-24-1(48)34 o Type & Welght of Hammer 27,0 1v,
oute_  PAT 24 R Del Haﬁ D-12 Diesel Powered =
gectf-:-a 64-24R angth of Fall * P
ounty Type of Pile Comcrete
Station of gtructarl"ﬂm?ﬁ e Required Bearingz_ 30 o
Elev. Top Pile 456.23
Elev. Tip of Pile 411.03 o
Station Elev. Cutoff 420,23 o

Statior location &t which pile 264043714
was ri Veﬁ\.nb“t- 1? B“ Rt.C.L. R-d‘l'y wW.B..

Estimated Plan Length_ 45
Ordered Length_*

Blev. from which pile was drivensld. 0
Formula Usau: P = 2WR
5+0.1
R | T —T = e e e S Sl i
klev., | Feet | Blows | Blows I Bearinn Remarks
Tip i Below Pa. Per In
| _Pile | Cut Off | Foot |Minute | Tons
1: ! e o e e i s i
- Mﬂiﬂg—d&&a—f;&or-—m—m ebtaiaed-es the tect plla— .
, . for the West Abutment of the Westbound Lane was scheduled to be _
iopged (beginning &t tle 13_55. mark on ti-:g_ piling, RefuaA was
| mot atjan elevat{un of 9.2]ft oelow cut-off e]evatién and at S
| rhat point driving—tas contfnued ior !11{;};10‘;3 :at a fall of seven
(D £t I ]
SN P N 8 — . s o |
*Dus to piling not bei ing driyen to ﬁvar.im of g2n (10) ft. uelow . 1
footingfelevation & Lourings BS & 18 |uwi.ng sufg material laying |
'L below flne gravel q.and layefs, an additional test pile will he _H._w1
, driven in the West Abut. of|the WestHound Lane.| Prior to driving | |
i additiogal test pil[e precoping will lbe done tojelevation 401.0+ o |
] 1 | ]
| i = s p——
SRR SR S J_ ______i____ JResidenL Engineer: Jerry Moumt |
| i t
’“ T : = —— Witnessed: Bob Zieba |
. o i ___l _|Dace Driven: 8-27-71 B
- —_— __.-*
L.cc: Cagl E, Thummgn, Jr, | | = - . ]
L Jerry Mount i !
- - ——— + - — et ——— e e ——
L Boy G. Zieba ' ]
- ]
e el {
— = L S == s .1._.___.. e e e i
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Ii-—- - T f — e e
I . "
i e i
I__ Js e S e
S S ]
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»

DEPARTMEMNT OF PUBL

STATE OF ILLINOIS

DIVISION O
est Plle Dr
, ~24- 3) 34
Project_ T-28-1(AEY3
-._"ute_ FAL 24
Section. __@6-3HB . . .
Ceuaty
Station

.J;:at'n;. lc cation at which pileSta. 243+17.6Bstimated Flan Length_45

HIGHWAYS

_l?ﬂl&.__.—. S
of Structure 240+78,40_

© WORKS AND BLIIDINGS

Type & Weight of Hammer 27504

p-1. Diesel Fowered

Del. Ma
Eﬁ of Fall_ 8 o
Type of Pile Ccncrete
Require. Bearing _ 30 -
glev. Top File 422.94 .
lev, Tip cf Pile_377,94
...13\:. Cutoff 420.24

was «riven_13'Lt C.L. E.Abut.E.B, Lane Ordered Length____ o
Elev., ¢~»~ which pile was Ariven_419.0 }:.ast Aoutmen: - Eastbound Lane - 38 L.F,
S Westbound " 38 "
e S . o
Glev. ; i‘eit” il .T.J:L ; 81‘303 w:-xéx;xn' l*‘-:f‘sth Remarks —‘
]. Tizlzi szn:f_: .“o;_e*:, E Hi;{xte L(:‘:’ s | Fall ‘
| 401.94 | 18.30 _} 25 | | 23 ' 5 Date Driven: 8-17- 7?1
" 400.94 | 19.30 23 +_ | 224 | s ks dexay Youk g
| 99,4 | 203 | 27 | | 252 | 5 Witnessed: Boo Zieba]
TR I S N B
97.94 | 2230 | 28 | . be.0 | 5 . |
396,96 | 23,30 | 30 | | 2706 | 5 . R
| 395.94 | <430 | 28 53 . 260 | 5 I
| 394,94 | 25,30 ' 36 lne s j
[ o308 | 26030 | s0 | | 2006 05 .. ]
92,96 | 2730 | 3 | me ‘s . J
391,94 | 2¢.30 | 35 | i AL L5 o
__390.94 _L 29.30 | 36 | BT I T
| 389.94 | w0 | 3 -] - it.__:uusl.____ 5 . Ji
. 388,94 31,30 | &0 | i 34,3 i TS e e
}‘337 94 | 32,30 Ir 42 | o353 s et
a6os | anan la | loase s T
k‘as: Q,T 34.30 "Jli" 2| 'l YN T B
384,94 | 35.30 | 43 | 50 | 40.4 5
383 94 T 36.30 | 45 'T_—_‘__;L_ﬁ_g_;.(:_— J'_5_ - - j
Fss-._-‘ 7.0 | 50| | a8 6 |
~-38L.3A_|_ 3830 _50..__] i e B i i 1
138094 | 39,30 ' 50 | | 485 _i_e - _
I 379.94 | _40.30 60 o | _55. 6 _l
‘_lu.ii____ﬁ.hﬂ 60 55.1 6
377,94 42.30 80 | ML DEN [, Y R (o e

cc: Carl E. Thunman, Jt.

Jerry Mount, Bob Zieba

& File
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Fornm Bs? 57

STATE OF ILLINOIS
DEFARTMEMT OF PUBLIC WORKS AND BUIIDINGS
DIVISION OF HIGHWA'YS

Test Piie Driving Record
P_‘ojgct 1-24~1(48) 34

s W H 2750
%é'f" & Welght of Hammer

Route__FAI 74 - Mag D-12 Diesel Powered ~
Section bA-JHE _ o Engtﬁ of Fall_ *
County sac Type of Pile Timber

Station of Structure_ 240F78,40 Required Bearing

Elev. Top Pils 07
Elev. Tip of Pile_3a2,.47
Elsv, Cutolf l.gyl‘..ﬁL
Station location at which pile Fstimated Flan Longth_28

was driven_m{_u._cgﬁgﬂ,msu.znuu.ss Crdered Length_ zee
Elev. from whick pile was driven_

22

Pier #1 W,b.Lane - 21 L.f.
Pler #2 W.B.Lene - 24 1.f.
Formula Used: P =2WH -
s-—-w-i-—— ) R.E, - -—f?' Mount
Elev. | Feet Blcws | Blows | Bearing [*Length Remarks
Tip of Below Fur Per In of
Pile Cut Off ! Frot |Minute| ° mns Fall
| 395.97 8.67 10 —_ 3 7=7-71 ]
394.97 9.67 12 . 3 Hfgeauﬁ: Bob Zieba
393.97 10.67 | 12 o - 3 11, Staw — THD-15
392.97 11,67 12 I ) 3 s e i i )
391.97 12.67 15 == 3 -
390.57 13.67 16 27 .1 - 3
389,97 | 14,67 [ 16 232,91 & S
| _388.97 15.67 18 snsste RS ol s
387,97 16,67 | 15 | _15.0 4 _ — ]
| 386.97 1,67 | 16 18.8 4
385.97 18.4a7 2 21,2 5
384.97 19.67 26 52 24.4 5 JI
383.97 20.67 26 24,4 5 ]
382,97 |  ii.07 31 28,2 | 5 |
382.4, 22,17 Refusal 7+ |
J | 3 N—
- : s —_
b J e I —— — -
cc: Carl E, ‘{l:*mn%n, Jx. |
- J+ry Mouat
- sxre] {
Fille = =
—p— —d
|
|
5
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Forr 85757

DIVISION

STATE OF ILLINOIS
DEPARTMENT OF PUBLIC WORKS AN BUILDINGS

OF HIGHWAYS

Test Pile Driving Record

Project I-24~1(48)34

Route FAL 24

Type & Welght of Hammer 2750

Section___ 4-~3HR

= csel Powe
LK

County Mgasac
Sta'ion of

Station location at which pile

was driven20'Lt.CL Rdwy EB Lane,St

T of Fa
- Type of Pile__l__nm,-___
otructure240+78,40 Required Bearing 22

Elev. from which pile was driven_
Formula Used: P = 2WH

Elev. Top Pile 23.17
Elev. Tip of Pils_387.47
Elev. Cutoff .16
Estimated Plan Length 20
2.240421.91 Ordered Length
Pi&r NO. 1 Eonc Lm - 20 L.?l
Pier No. 2 E B, Lane-20 L.F.

5

LIN ENGINEERING, LTD.
Consulting Engineers

S¥0.1 -
Elev, | Teet Blows | Blows | E.aring [Length Remarks
Tip of | 3Balow Per Per In of
| _Pile Cut Off | Foot |Minute | Tons Fall
395.47 9.69 | 12 | - 3
394.47 10.69 12 - 3
393.47 | 11.69 15 — 3
392,47 12,69 15 - 3 -
391.47 13.569 17 53 -- 3
390.47 |  14.69 19 B T18.8 | 5
389.47 15.69 20 19.7 “—; _
- 388 47 | 16 .69 33 29.7 5 ]
387,471 17.69 | 100 Refusal | 7+ '
cc: Cagl E. Thunmah, Jr:
Jexry B. Mount
Bol Zieba N
| File o
L N (R e — K
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llinois Department of Transportation

Memorandum

To: Carrie Nelsen Atin: Dave Piche
From: Rob Graeff @ By: Rich Moberly
Subject: *Boring Logs

Date: May 17, 2016

FAIl 24 over FAS 962 (Country Club Road)
Structures 064-0027/0028
Massac County

Foundation boring logs have been obtained this year for the above listed structure
and are attached. Also included to supplement the designer are boring logs obtained
in 1968 for the original construction of the embankment and structures.

Liquefaction Analysis
Liquefaction calculations indicate no liquefiable soils at this structure location except

well below the depth that will achieve a minimum Nominal Bearing capacity of 500
kips for a 14” diameter metal shell pile.

It should be noted that boring logs obtained in 1968 indicate a much higher elevation
for ground water. A review of historical data and those logs indicate a layer of
trapped water in a shallow gravel layer was incorrectly labeled as ground water.

Slope Stability

At the time of this report, a preliminary TSL is not available. Therefore, we are
unable to provide any slope stability calculations for the proposed endslope
configuration. This office should be contacted to complete the slope stability
calculations when a proposed endslope configuration is determined.

Attachments
RM:rm

CC: Soils File

Page 63 of 82 Exhibit F - Liquefaction Analysis

|
- LIN ENGINEERING, LTD.
Consulting Engineers



Structure Geotechnical Report
S.N. 064-0045 & S.N. 064-0046

LIQUEFACTION ANALYSIS
1.D.O.T. Bureau of Bridges and Structures FOUNDATIONS AND GEOTECHNICAL UNIT Modified 5/24/10

I EQ MAGNITUDE SCALING FAggg—l
(MSF) = _0.948

(Below Boring Ground Surface) |AV . SHEAR WAVE V| ITY (top 40 |

(Below Finished Grade Cut or Fill Surface) Viw= 661 FT/SEC.

REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING
DEPTH TO GROUNDWATER - DURING EARTHQUAKE
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)

EARTHQUAKE MOMENT MAGNITUDE PGAC \T'
FINISHED GRADE FILL OR CUT FROM BORING SURFACE Earthquake Moment Magnitude = |
HAMMER EFFICIENCY: Source-To-Site Distance, R (km) =
BOREHOLE DIAMETER: Ground Motion Prediction Equations =
SAMPLING METHOD: PGA=__ 0526
BORING DATA CCONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE

ELEV. |BORING| SPT |UNCONF.| % | PLAST. [LIQUID| MOIST. EFFECTIVE | CORR. |[EQUIV. CIN.| CRR EFFECTIVE | TOTAL| OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE| N | COMPR. FINES| INDEX | LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. || UNIT | VERT. | VERT. | BURDEN | RESIST. | PART. EQ OF
SAMPLE| DEPTH | VALUE | STR., Q,, [<#200| PI L w, WT. |STRESS | VALUE | NVALUE |MAG7.5| WT. |STRESS|STRESS|CORR.FACT.| CRR,s | FACTOR [NDUCED| SAFETY*
(FT.) | (FT.} |(BLOWS)| (TSF.) | (%) (%) | (KCF.) | (KSF.) [(N3)so| (N:)sows | CRR;s || (KCF.) | (KSF.) | (KSF.) (Ks) CRR rg) CSR | CRR/CSR
406.1 0125 0375 15128 23154 0259 || 0.125 0375 0375  1.500 0.369 0996 | 0.341 |N.L.{1)
408.6 g 0124 0685 55172 71207 0496 || 0124 0685 0685 1500 0.705 0992 | 0.339 |N.L.(1)
4011 0129 1008 9317 16.181 0172 || 0129 1.008 1.008  1.223 0.200 0.987 | 0.338 |N.L.(1)
398.6 G 0127 1325 9185 16022 0170 || 0127 1325 1325  1.135 0.183 0.981 | 0.335 |N.L.(1)
396.1 0135 1663 13322 20986 0228 || 0.135 1663 1663 1076 0233 0973 | 0.333 |N.L. (1)
393.6 C 0104 1923 12997 20597 0223 || 0.104 1923 1923  1.030 0218 0963 | 0.329 |N.L.(1)
3911 0108 2193 6980 13376  0.144 || 0.108 2193 2193 0992 0.136 0951 | 0325 |N.L.(1)
388.6 0104 2453 12121 19545 0210 || 0104 2453 2453 0958 0191 0936 | 0.320 |N.L.(1)
386.1 0.141 2805 93.321 104350 0754 || 0.141 2805 2805 0.894 0.639 0920 | 0314 [N.L.(1)
383.6 0.145 3.168 ###### 135632 0990 || 0.145 3.168 3.168  0.852 0.799 0900 | 0.308 IN.L.(1)
381.1 0.129 3490 32541 44050 0222 || 0129 3490 3480 0819 0.172 0.878 | 0.300 |N.L.(1)
378.6 0.137 3833 59265 76118 0535 || 0.137 3833 3833 0789 0.400 0855 | 0282 IN.L.(1)
376.1 0.141 4185 78450 90.378 0647 || 0.141 4185 4185 0762 0.467 0830 | 0284 N.L.(1)
373.6 0127 4503 22773 28.116 0.416 || 0.127 4.503 4.503 0.768 0.303 0.805 0275 |N.L. (1)
371 0116 4793 14365 22238 0245 || 0116 4793 4793 0778 0.181 0779 | 0.266 |N.L.(1)
368.6 0123 5100 13829 21595 0236 || 0123 5100 5100  0.768 0172 0755 | 0.258 |N.L. (1)
363.6 0116 5680 13.787 21544 0236 || 0.116 5680 5680  0.741 0.166 0713 | 0244 N.L. (1)
358.6 0122 6290 11.283 18539  0.198 || 0122 6290 6290  0.734 0.138 0.681 | 0.233 [N.L.(1)
353.6 0145 7.015 73298 82735 0587 || 0.145 7.015 7.015  0.620 0.345 0658 | 0225 IN.L. (1)
348.6 0143 7730 60.087 68475 0473 || 0143 7730 7.730  0.596 0.268 0643 | 0220 [N.L.(1)
343.6 0117 8315 5934  10.020 0.113 || 0.117 8315 8.315 0.729 0.078 0.618 0211 |N.L. (1)
338.6 0147 9050 72989 82403 0585 || 0.085 8740 8.771 0.567 0315 0611 | 0210 [N.L.(3)
3286 0071 9760 18374 23448  0.264 || 0071 9450 10.105 0.624 0.156 0597 | 0218 | 0.746 (D)

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

5111/2016 1-5 (2016).xis
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LIQUEFACTION ANALYSIS |
1.D.0.T. Bureau of Bridges and Structures FOUNDATIONS AND GEQTECHNICAL UNIT Modified 5/24/10
| mmmm&e_m—l
REFERENCE BORING NUMBER (MSF) = 0.948
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING ==

{Below Boring Ground Surface) AVG. SH WAVE Vi !
DEPTH TO GROUNDWATER - DURING EARTHQUAKE FT. (Below Finished Grade Cut or Fill Surface) V.= 621 FT./SEC.

PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) ==

EARTHQUAKE MOMENT MAGNITUDE PGA CALCH TOR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==: Earthquake Moment Magnitude =
HAMMER EFFICIENCY: Source-To-Site Distance, R {km) =
BOREHOLE DIAMETER: Ground Motion Prediction Equations = | |
SAMPLING METHOD: PGA=__ 0526
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF,| % | PLAST. |LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CIN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE| N COMPR. | FINES | INDEX | LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT.| BURDEN | RESIST. PART. EQ OF
SAMPLE| DEPTH | VALUE | STR., Q,, [<#200| PI {13 w, WT. |STRESS | VALUE | NVALUE [MAG7.5| WT. |STRESS STRESS|CORR.FACT.| CRR,; FA-!.TOR INDUCED| SAFETY *
(FT.) (FT.) |(BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (Ni)eos | CRR, s || (KCF.) | (KSF.) | (KSF.) {Ks) CRR (rq) CSR CRR/CSR
405.8 b 0.132 0396 12947 20.537 0.222 0132 0.396 0.396 1.500 0.316 0.994 0.340 |N.L. (1)
403.3 : : 5 0.133 0729 15187 23.224 0.260 0.133 0729 0.729 1.398 0.346 0.989 0.338 |N.L. (1)
400.8 2 0.130 1.054 10.731 17.877 0.180 0.130 1.054 1.054 1.217 0.220 0.981 0.335 |N.L. (1)
398.3 § 0.132 1384 10556 17.667 0.188 0132 1.384 1.384 1.127 0201 0.972 0.332 |N.L. (1)
395.8 0.133 1716 11.693 19.032 0.204 0133 1716 1.716 1.063 0.205 0.860 0.328 |N.L. (1)
393.3 2 0134 2051 12634 20.160 0.217 0.134 2.051 2.051 1.010 0.208 0.947 0.324 |N.L. (1)
3%0.8 0136 2391 13.399 21.079 0.229 0.136 2391 2.391 0.964 0210 0.930 0.318 |N.L. (1)
388.3 0133 2724 10220 17.264 0.184 0133 2724 2724 0.933 0.163 0911t 0.311 |N.L. (1)
385.8 0122 3.029 17.383 24.346 0.280 0.122 3.029 3.029 0.892 0.236 0.889 0.304 |N.L.(1)
383.3 0.134 3364 52247 64.027 0.436 0.134 3.364 3.364 0.831 0.344 0.864 0.295 |N.L. (1)
380.8 0.130 3.689 32746 41.832 0.177 0.130 3.689 3.689 0.801 0.135 0.838 0.286 |N.L. (1)
378.3 0.147 4.056 #####t  134.965 0.985 0.147 4.056 4.056 0.771 0.720 0.810 0.277 |N.L. (1)
375.8 0.126 4371 19.668 26.946 0.337 0126 4371 4371 0.783 0.250 0.782 0.267 |N.L. (1)
373.3 0.144 4731 88744 97.089 0.698 0.144 4731 4.73t 0.725 0.480 0.754 0.258 |N.L. (1)
370.8 0111 5009 9.303 16.164 0.172 0.111 5009 5.009 0.793 0.129 0.728 0.249 |N.L. (1)
368.3 0111 5286 9.900 16.880 0.180 0.111 5286 5.286 0.778 0.132 0.704 0241 |N.L. (1)
363.3 0114 5856 10123 17.148 0.182 0.114 5856 5.856 0.755 0131 0.664 0.227 IN.L. (1)
358.3 0111 6411 7950 14.540 0.155 0.111 6411 6411 0.750 0.111 0.635 0217 |N.L. (1)
353.3 0111 6866 8.262 14914 0.159 0.111 6966 6.966 0.732 0.111 0.616 0211 |N.L. (1)
348.3 { 0143 7681 62856 65.084 0.445 0.081 7.37t 7.402 0.607 0.256 0.603 0.207 |N.L. (3)
343.3 0.114 8251 3.316 8.979 0.104 0.052 7.631 7.974 0.750 0.074 0.582 0.208 |N.L. (2)
338.3 0.061 8556 0.645 5774 0.078 0.061 7936 8.591 0.763 0.056 0.575 0.213 IN.L. {2)
333.3 0.065 8.881 3.763 9.516 0.109 0.085 8261 9.228 0.733 0.076 0.568 0.217 |N.L. (2)
328.3 0057 9.166 1.226 6.471 0.083 0.057 8546 9.825 0.747 0.059 0.561 0.221 |N.L.{2)
318.3 0.082 9986 61611 63.813 0.434 0.082 9.366 11.269 0.552 0.227 0.547 0.225 [N.L. (3)
308.3 0.083 10.816 62025 64.236 0.438 0.083 10.196 12.723 0.534 0.222 0.533 0.228 |N.L. (3)
* 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 LIQUEFIABLE, (N,)g > 25
(C) = CONTRACTIVE SOIL TYPES
(D) = DILATIVE SOIL TYPES
5/11/2016 2-S (2018), Trial 2.xis
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LIQUEFACTION ANALYSIS I
1D.O.T. Bureau of Bridges and Structures FOUNDATIONS AND GEOTECHNICAL UNIT Modified 5/24/10
EQ MAGNITUDE SCALING FACTOR 1
REFERENCE BORING NUMBER I (MSF) = 0.948
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING == (Below Boring Ground Surface) | AVG. SHEAR WAVE VELOCITY (top 40) I
DEPTH TO GROUNDWATER - DURING EARTHQUAKE (Below Finished Grade Cut or Fill Surface) Vo= 679 FT./SEC

EARTHQUAKE MOMENT MAGNITUDE A LAT!
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==: Earthquake Moment Magnitude =
HAMMER EFFICIENCY: Source-To-Site Distance, R (km)
BOREHOLE DIAMETER: Ground Motion Prediction Equations
SAMPLING METHOD: PGA=__ 0526
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % | PLAST. |LIQUID| MOIST. EFFECTIVE CORR. [EQUIV. CIN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS ‘J FACTOR
OF ISAMPLE N COMPR. |FINES | INDEX | LIMIT [CONTENT}{ UNIT | VERT. | SPTN | SAND SPT | ResiST. || unir | vert. | verr. | BURDEN | ResisT. PART. EQ OF
SAMPLE| DEPTH | VALUE | STR., Q,, |<#200| PI (13 w, WT. |STRESS | VALUE | NVALUE (MAG7.5| WT. |STRESS |STRESS|CORR.FACT.| CRR,; | FACTOR INDUCED) SAFETY*
(FT.) (FT.) |(BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) {{N1}eo| (Ni)sos | CRR ;s || (KCF.) | (KSF.) | (KSF.} (Kﬁ)r CRR (rq) CSR CRR/CSR
405.7 0.126 0.378 43549 54976 0.355 0.126 0.378 0.378 1.500 0.505 0.997 0.341 IN.L.(1)
403.2 0.124 0.688 11.671 19.005 0.203 0.124 0.688 0.688 1.382 0.267 0.994 0.340 |N.L. (1)
400.7 ° 0.123 0996 7.791 14.349 0.154 0.123 0.896 0.996 1.216 0177 0.989 0.338 |N.L.(1)
398.2 0.124 1.306 7.693 14.231 0.152 0.124 1.306 1.306 1.133 0.164 0.984 0.336 IN.L. (1)
395.7 0.138 1.651 25434 35520 -0.398 || 0.138 1.651 1.651 1.103 -0.418 0.977 0.334 |N.L. (1)
393.2 8 0119 1948 14409 22291 0.246 0118 1948 1.948 1.026 0.240 0.869 0.331 |N.L. (1)
390.7 0.108 2218 9.720 16.664 0177 0.108 2218 2218 0.988 0.166 0.959 0.328 |N.L. (1)
388.2 0111 2496 13353 21.023 0.229 0111 2496 2.496 0.852 0.206 0.946 0.324 |N.L.(1)
385.7 0.145 2.858 ###### 138.756 1.013 0.145 2.858 2.858 0.887 0.853 0.932 0.318 |N.L. (1)
383.2 0142 3213 ####4# 111744 0.810 0.142 3213 3213 0.847 0.650 0914 0.313 |N.L. (1)
380.7 0139 3.561 76.331 86.010 0.613 0.139 3561 3.561 0.813 0.472 0.895 0.306 |N.L. (1)
378.2 0.142 3916 89.027 99.714 0.718 0.142 3916 3916 0.782 0.533 0.873 0.299 |N.L. (1)
375.7 0.137 4258 58206 71.895 0.501 0.137 4258 4.258 0.757 0.360 0.850 0291 |N.L. (1)
373.2 0.136 4.508 49.098 61.381 0.413 0.136 4.598 4.598 0.734 0.288 0.826 0.283 |N.L. (1)
370.7 0.114 4883 10406 17.487 0.186 0.114 4.883 4.883 0.793 0.140 0.802 0.274 |N.L. (1)
368.2 J 0.114 5.168 8.224 14.869 0.159 0.114 5.168 5.168 0.792 0.119 0.779 0.266 |N.L. (1)
363.2 0.116 5748 4.273 10.128 0.114 0.116 5748 5748 0.793 0.086 0.736 0.252 [N.L. (1)
358.2 0114 6318 7.230 13.676 0.147 0.114 6318 6.318 0.757 0.106 0.703 0.240 |N.L. (1)
353.2 0 0.147 7.053 87.961 94.689 0.680 0.147 7.053 7.053 0.618 0.399 0.679 0.232 |N.L.(1)
348.2 0147 7788 81.848 88.283 0.631 0.147 7.788 7.788 0.594 0.355 0.663 0.227 |N.L.(1)
* 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 LIQUEFIABLE, (Ny)so > 25
(C) = CONTRACTIVE SOIL TYPES
(D) = DILATIVE SOIL TYPES
5/11/2018 3-8 (2016).xis
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LIQUEFACTION ANALYSIS l
.D.0.T. Bureau of Bridges and Structures FOUNDATIONS AND GEOTECHNICAL UNIT Modified 5/24/10
| EQ MAGNITUDE SCALING FACTOR l
REFERENCE BORING NUMBER | (MSF) = 0.948
ELEVATION OF BORING GROUND SURFACE FT.
DEPTH TO GROUNDWATER - DURING DRILLING =: FT. (Below Boring Ground Surface) AV \VE VI ITY 40 |
DEPTH TO GROUNDWATER - DURING EARTHQUAKE FT. (Below Finished Grade Cut or Fill Surface) L V'.,m' = 578 FT./SEC.

PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)

EARTHQUAKE MOMENT MAGNITUDE A TOR

FINISHED GRADE FILL OR CUT FROM BORING SURFACE === Earthquake Moment Magnitude =

HAMMER EFFICIENCY: Source-To-Site Distance, R (km) =

BOREHOLE DIAMETER: Ground Motion Prediction Equations = |,

SAMPLING METHOD: PGA=__ 0526

BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % | PLAST. |LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CIN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE| N COMPR. |FINES | INDEX | LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. || UNIT | VERT. | VERT. | BURDEN | RESIST. PART. EQ OF

SAMPLE| DEPTH | VALUE | STR., Q,, |<#200| P! i w, WT. |STRESS | VALUE | NVALUE |MAG7.5| WT. |STRESS|STRESS|CORR. FACT.| CRR,; | FACTOR |NDUCED| SAFETY*
(F1.) | (FT.) |(BLOWS)| (TSF.) | (%) (%) | (KCF.) | (KSF.) {(N1)so| (Ni)soe | CRR,s || (KCF.) | (KSF.) | (KSF.) {Ks) CRR (rq) CSR | CRR/CSR
4243 0.118 0354 19.607 27.338 0348 [[ 0.118 0354 0.354  1.500 0.495 0.992 | 0.339 |N.L. (1)
421.8 0.125 0.667 10.061 17.074 0.182 0.125 0.667 0.667 1.376 0.237 0.983 0.336 |N.L. (1)
4193 0.126 0982 14.323 22.187 0.245 0.126 0982 0.982 1.267 0.294 0.971 0.332 |N.L. (1)
416.8 6 0127 1299 12329 19.795 0.213 0.127 1299 1.299 1.154 0.233 0.958 0.327 |N.L. (1)
4143 0127 1617 16811 25174 0.295 0.127 1.617 1.617 1.083 0.306 0.941 0.322 [N.L. (1)
411.8 0119 1914 37533 50.039 0.303 0119 1914 1914 1.042 0.300 0.922 0.315 |N.L. (1)
409.3 0.119 2212 49.080 63.896 0.435 0119 2212 2212 0.983 0.406 0.899 0.308 |N.L. (1)
406.8 0.137 2554 74877 85.112 0.606 0137 2554 2554 0.928 0.533 0.874 0.299 |N.L. (1)
404.3 0119 2852 8.838 15.606 0.166 0.119 2852 2.852 0.924 0.146 0.846 0.289 |N.L. (1)
401.8 ¢ 0128 3172 9.620 16.544 0.176 0.128 3.172 3.172 0.896 0.150 0.816 0279 [N.L. (1)
399.3 v 0.134 3.507 11.432 18.719 0.200 0.134 3507 3.507 0.866 0.164 0.785 0268 |N.L. (1)
396.8 0.138 3.852 10.869 18.043 0.192 0.138 3.852 3.852 0.845 0.154 0.754 0.258 |N.L. (1)
394.3 0.108 4122 10471 17.565 0.187 0.108 4122 4122 0.831 0.147 0.724 0.247 |N.L. (1)
391.8 0.108 4.3%2 8.079 14.694 0.157 0.108 4.392 4.392 0.827 0.123 0.695 0.238 |N.L. (1)
389.3 0.108 4.662 9751 16.701 0.178 0.108 4.662 4.662 0.806 0.136 0.670 0.229 IN.L. (1)
386.8 0.111 4939 16.097 24.316 0.279 0111 4939 4939 0.762 0.202 0.647 0.221 |N.L. (1)
381.8 0127 5574 18.676 27.411 0.350 0.127 5574 5574 0.720 0.239 0.611 0209 |N.L. (1)
376.8 [ 0.147 6309 95.039 111.901 0.811 0.147 6309 6.309 0.646 0.497 0.586 0.201 |N.L. (1)
371.8 0139 7.004 46412 49.431 0.297 0.139 7.004 7.004 0.620 0.174 0.570 0.195 |N.L. (1)
366.8 0127 7.639 15470 23.564 0.266 0.127 7.639 7.639 0.667 0.168 0.560 0.191 |N.L. (1)
361.8 0124 8259 11.267 18520 0.198 0124 8259 8.259 0.679 0127 0.544 0.186 |N.L. (1)
356.8 0.114 8828 6.926 13.311 0.144 0.114 8829 8.829 0.698 0.095 0.537 0.183 qN.L. (1)
351.8 0.146 95589 65068 73.852 0517 0.146 9.559 9.559 0.547 0.268 0.530 0.181 |N.L. (1)
346.8 0.147 10.294 66.081 74.945 0.526 0147 10.294 10.294 0.531 0.265 0.522 0.179 |N.L. (1)
341.8 2 0.147 11.029 60.627 69.058 0.478 0.147 11.029 11.029 0517 0234 0.515 0.176 |N.L. (1)

* FACTOR OF SAFETY DESCRIPTIONS
N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, PI > 12 OR wy/LL < 0.85
N.L. (3) = NOT LIQUEFIABLE, (Ny)g > 25
(C) = CONTRACTIVE SOIL TYPES
(D) = DILATIVE SOIL TYPES

51112016 4-5 (2016).xs
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LIQUEFACTION ANALYSIS
LD.O.T. Bureau of Bridges and Structures FOUNDATIONS AND GEOTECHNICAL UNIT Modified 5/24/10

N ING FA(
REFERENCE BORING NUMBER | (MSF) = 0.948 —l

ELEVATION OF BORING GROUND SURFACE

DEPTH TO GROUNDWATER - DURING DRILLING (Below Boring Ground Surface) Wﬁg@l
DEPTH TO GROUNDWATER - DURING EARTHQUAKE (Below Finished Grade Cut or Fill Surface) L Viw= 525 FT/SEC.
PEAK HORIZ. GROUND SURFAGE ACCELERATION COEFFIGIENT (As)
EARTHQUAKE MOMENT MAGNITUDE PGA ToR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE Earthquake Moment Magnitude =
HAMMER EFFICIENCY: Source-To-Site Distance, R (km) =
BOREHOLE DIAMETER: Ground Motion Prediction Equations = |
SAMPLING METHOD PGA=__ 0526
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % | PLAST. [LQUID] MOIST. | EFFECTIVE | CORR. |EQUIV. CIN.| CRR EFFECTIVE | TOTAL| OVER- | CORR. |SOILMASS FACTOR
OF |SAMPLE| N | COMPR. |FINES| INDEX | LIMIT {CONTENT| UNIT | VERT. | spTN | sanDspT | ResisT. || umir | vert. | verr. | Burben | mesist. | parr. | ea oF
SAMPLE| DEPTH | VALUE | STR, Q, |<#2000 PI | Ll | w, | WF. |STRESS|VALUE| NVALUE |MAG7.5| Wr. |sTREss|sTRess|corr. Fact.| crr,; | Factor fwouced sarery+
(FT.) | (FT.) {(BLOWS) (TSF.) | (%) (%) (KCF.) | (KSF.) [{N1)eo| (N1)eos | CRR;s5 || (KCF.) | (KSF.) | (KSF.) (Ks) CRR {rq) CSR | CRR/CSR
4239 032 039 21507 30809 0537 [[ 0132 039 03965 1500 | 0764 | 0986 | 0397 [NL(1)
4214 0426 0711 13408 21089 0229 || 0126 0711 0711 1389 | 0302 | o972 | o3z [NL (1)
4189 0423 1019 10836 18.004 0192 || 0123 1019 1019 1229 | 0224 | 0954 | 0.326 [N.L. (1)
4164 0 | 0122 1324 9188 16026 0.171 || 0422 1324 1324 1435 | o184 | 0934 | 0319 |NL. (1)
4139 0123 1631 8948 15738 0168 || 0123 1631 1631 1073 | 0470 | o909 | 0311 |NL (1)
4114 0130 1956 47.074 59045 0393 || 0130 1956 1956 1.033 | 0384 | 0881 | 0.301 |N.L.()
408.9 0131 2284 48.184 60326 0404 || 0.131 2284 2284 0971 | 0372 | 0851 | 0201 [N.L (1)
406.4 5 0143 2641 18598 27.317 0347 || 0.143 2641 2641 0928 | 0306 | 0817 | 0279 |N.L (1)
403.9 0135 2979 12336 19803 0213 || 0135 2979 2979 0905 | o183 | o782 | o268 |N.L (1)
4014 0134 3314 10560 17.672 0488 || 0.134 3314 3314 0883 | 0157 | 0747 | 0255 |N.L. (1)
398.9 0137 3656 10041 17.049  0.181 || 0137 3656 3656 0861 | 0448 | 0713 | 0244 |N.L. ()
396.4 0134 8991 8510 15212 0162 || 0.13¢ 3891 3991 0846 | 04130 | 0680 | 0233 |N.L.(1)
393.9 ; 0134 4326 711 13534 0146 || 0134 4326 4326 0835 | 0415 | 0650 | 0222 |N.L.(1)
3914 : 0131 4654 5838 12006 0131 || 0131 4654 4654 0825 | 0103 | 0623 | 0213 |N.L. (1)
388.9 : 0132 4984 6534 12840 0139 || 0132 4984 4984 0808 | 0407 | 0600 | 0205 |N.L.(1)
386.4 : 0129 5306 7.182 13618  0.146 || 0129 5306 5306 0792 | 0410 | o581 | 0198 |N.L.(1)
3814 9 | 0124 5926 4183 10020 0.113 || 0124 592 5926 0788 | 0085 | 0551 | 0.188 |N.L.(1)
376.4 0132 6586 5458 11550  0.127 || 0132 6586 6586 0761 | 0092 | 0531 | 0181 |N.L.(1)
371.4 0145 7311 71953 81283 0576 || 0145 7311 7311 0609 | 0333 | o518 | 0477 [NL (1)
366.4 0117 7896 9596 16515 0176 || 0.117 7896 7.896 0699 | 0416 | 0511 | 0475 [N.L. (1)
3614 0411 8451 7163 13505 0146 [| 0111 8451 8451 0704 | 0098 | o048 | 0470 [N.L. (1)
3564 0108 8991 8070 14684 0457 [| 0.108 8991 8991 0686 | 0102 | 0491 | 0.468 |N.L. (1)
3514 0114 9561 3552 9262 0107 || 0.114 9561 9561 0711 | 0072 | 0484 | 0466 [N.L. (1)
3464 0140 10261 37.994 44627 0232 || 0140 10261 10261 0532 | 0417 | 0477 | 0463 |NL (1)
3364 | 6 0061 10871 2675 8211 0098 || 0061 10871 11464 0698 | 0065 | 0463 | 0.167 |N.L. (2)
3264 0079 11661 37.327 37.327 0029 || 0079 11661 12878 0506 | -0.01a [ 0443 | 0470 |N.L.(3)
3214 0080 12061 38.880 38.880 0078 || 0.080 12061 13500 0499 | 0037 | 0442 | 0470 [N.L (3)
* FACTOR OF SAFETY DESCRIPTIONS
N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, PI > 12 OR wyLL < 0.85
N.L. (3) = NOT LIQUEFIABLE, (N,)go > 25
(C) = CONTRAGTIVE SOIL TYPES
(D) = DILATIVE SOIL TYPES
5/11/2018 5-58 (2016).xs
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*** Deaggregation of Seismic Hazard at One Period of Spectral Accel. ***
*** Data from U.S.G.S. National Seismic Hazards Mapping Project, 2008 version ***

PSHA Deaggregation. %contributions. site: FAI_64_over FAS long:

Vs30(m/s)= 760.0 CEUS atten. model site cl BC(firm) or A(hard).

NSHMP 2007-08

Return period: 975

DIST (KM) MAG(MW) ALL EPS EPSILON>2

9.8 4.61
10.6 4.80
11.7 SEI0S
52985 B0k
13.4 5.40
14.4 5.62
SIS 5.62
15.0 5.81
ol 5.81
14.3 6.01
36.8 6.02
15.0 6.21
ST o 6.22
SIS 6.42
38.2 6.42
60.6 6.43
12.2 6.59
30.8 6.60
1268 6.78
31.0 6.78
61.4 6.79
16.7 7.00
38.2 7.00
60.9 7.01
17.5 7.19
38.3 7.19
61.5 7.19
17.0 7.37
34.8 7.43
58.3 7.43
34.9 7.70
S1¢ 7.70
35.0 8.00
SIF30 8.00

Summary statistics for above PSHA PGA

Contribution from
Mean src-site R=
Modal src-site R=
MODE R*= 35,.0km;

Principal sources

yrs.

See USGS OFR 2008-1128.

dM=0.2 below
Exceedance PGA =0.5365

88.686 W.,

lat: 37.191 N.

g. Weight * Computed Rate Ex 0.102E-02
#Prlat least one eq with median motion>=PGA in 50 yrs]=0.02924
#This deaggregation corresponds to Mean Hazard w/all GMPEs

1<EPS<2 O0<EPS<1 -1<EPS<0 -2<EPS<-1 EPS<-2

0.647 0.253 0.304 0.090 0.000 0.000 0.000
1.574 0.509 0.793 0.272 0.000 0.000 0.000
1.649 0.452 0.839 0.358 0.000 0.000 0.000
0.837 0.205 0.443 0.189 0.000 0.000 0.000
1.664 0.359 0.857 0.429 0.018 0.000 0.000
1.126 0.196 0.531 0.366 0.033 0.000 0.000
0.064 0.064 0.000 0.000 0.000 0.000 0.000
1.227 0.170 0.573 0.436 0.048 0.000 0.000
0.096 0.095 0.001 0.000 0.000 0.000 0.000
1.227 0.107 0.506 0.505 0.108 0.000 0.000
0.153 0.119 0.034 0.000 0.000 0.000 0.000
1.494 0.108 0.590 0.643 0.154 0.000 0.000
0.198 0.126 0.072 0.000 0.000 0.000 0.000
1.221 0.072 0.423 0.559 0.168 0.000 0.000
0.201 0.091 0.110 0.000 0.000 0.000 0.000
0.056 0.056 0.000 0.000 0.000 0.000 0.000
0.606 0.022 0.134 0.319 0.130 0.001 0.000
0.403 0.079 0.238 0.085 0.000 0.000 0.000
0.937 0.032 0.191 0.478 0.232 0.003 0.000
0.675 0.099 0.375 0.201 0.000 0.000 0.000
0.096 0.085 0.011 0.000 0.000 0.000 0.000
1.036 0.040 0.241 0.539 0.211 0.004 0.000
0.273 0.042 0.189 0.043 0.000 0.000 0.000
0.093 0.061 0.032 0.000 0.000 0.000 0.000
0.607 0.022 0.134 0.317 0.130 0.004 0.000
0.171 0.021 0.105 0.045 0.000 0.000 0.000
0.067 0.035 0.032 0.000 0.000 0.000 0.000
0.556 0.019 0.112 0.275 0.144 0.006 0.000
21.984 1.419 7.288 12.406 0.870 0.000 0.000
0.408 0.086 0.282 0.041 0.000 0.000 0.000
41.586 2.004 10.829 22.983 5.770 0.000 0.000
0.839 0.095 0.445 0.298 0.000 0.000 0.000
15.436 0.601 3.408 7.207 4.182 0.038 0.000
0.396 0.030 0.150 0.194 0.022 0.000 0.000
deaggregation, R=distance, e=epsilon:
this GMPE(%): 100.0
32.0 km; M= 7.35; epsO= -0.05. Mean calculated for all sources.
34.9 km; M= 7.70; epsO= -0.18 from peak (R,M) bin
M*= 7.70; EPS.INTERVAL: 0 to 1 sigma % CONTRIB.= 22.983

(faults, subduction, random seismicity having > 3% contribution)

epsilonO
68 -0.14
01 0.30

1

Source Category: % contr. R(km) M

New Madrid SZ no clustering 80.19 35.4 7.

CEUS gridded 19.81 18.5 6.

Individual fault hazard details if its contribution to mean hazard > 2%:
Fault ID % contr. Rcd (km)

New Madrid FZ, midwest 5.41 45.1 7.

New Madrid FZ, central 59.91 34.4 7.

New Madrid FZ, mideast 9.15 32.6 7.

New Madrid FzZ, east 4,17 35.0 7.

frxxxx+++x*End of deaggregation corresponding to Mean

http://gechazards.usgs.gov/deaggint/2008/out/FAI_64 over FAS 2016.05.11_13.38.08.txt

M

70 0.29 -88.
68 -0.18 -98.
68 -0.27 Sl
68 SOP¥5 -140

Hazard w/all GMPEs

1
.8
.0

(mean values).

epsilon0 Site-to-src azimuth(d)

*********#

5/11/2016
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] IDOT STATIC METHOD OF ESTIMATING PILE LENGTH
of Transportation
SUBSTRUCTURE: " . "
MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
REFERENGE BORING 1-5 (2016) MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 423.95 ft Req'd Bearing of Pile |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 402.40 ft 418 KIPS 372 KIPS 205 KIPS 84 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD == ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ft
TOTAL FACTORED SUBSTRUCTURE LOAD 1500 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew) 50.50 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE 1
Approx. Factored Loading Applied per pile at 8 ft. Cts 237.62 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 89.11 KIPS
PILE TYPE AND SIZE = Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT. Unplugged Pile Perimeter=: 5.800 FT.
Plugged Pile End Bearing Area==; = 0.983 SQFT. Unplugged Pile End Bearing Area: 0.108 SQFT.
BoT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL GEOTECH, GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER COMPR. N OR ROCK LAYER SIDE END BRG] TOTAL SIDE END BRG. | TOTAL REQ'D LOSS FROM LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT) (FT.) (TSF)  [(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
402.10 0.30 120 1.0 27.2 1.4 4.3 4 0 0 2 22
399.60 250 1.90 11.2 26.2 34.2 16.3 29 20.2 20 0 0 11 24
397.10 250 1.60 10.0 220 64.8 14.6 24 37.0 37 0 0 20 27
394.60 2.50 3.10 9 155 42.7 40.4 22.7 4.7 55.4 40 0 0 22 29
392.10 2.50 0.20 16 2.8 43.4 24 03 57.9 43 0 0 24 32
389.60 2.50 0.30 24 4.1 44.4 35 05 61.2 44 0 0 24 34
386.60 3.00 0.20 20 2.8 157.6 29 0.3 76.3 76 0 0 42 37
384.60 2.00 62 Very Fine Silty Sand 10.5 113.9 212.2 15.4 125 96.5 96 0 0 53 39
382.10 2.50 86 Very Fine Silty Sand 237 158.0 141.6 34.6 17.3 120.8 121 0 0 66 42
379.60 2.50 26 Fine Sand 4.4 63.7 195.0 6.5 7.0 132.6 133 0 0 73 44
376.60 3.00 46 Fine Sand 11.9 112.7 251.0 17.4 123 154.9 155 0 0 85 47
374.60 2.00 64 Fine Sand 13.8 156.8 161.9 20.2 17.2 163.8 162 0 0 89 49
372.10 2.50 22 Fine Sand 37 53.9 120.0 55 5.9 164.2 120 0 0 66 52
369.60 2.50 0.60 4.6 8.3 153.0 6.7 0.9 174.0 153 0 0 84 54
364.60 5.00 15 Medium Sand 5.4 36.7 130.0 7.9 4.0 178.8 130 0 0 71 59
359.60 5.00 0.60 9.1 8.3 165.1 13.3 0.9 195.0 165 0 0 91 64
354.60 5.00 14 Medium Sand 51 34.3 339.2 7.4 38 2209 221 0 0 121 69
349.60 5.00 83 Fine Sand 53.7 203.3 368.4 78.6 223 296.8 297 0 0 163 74
344.60 5.00 73 Fine Sand 43.6 178.8 255.2 63.7 19.6 3433 255 0 0 140 79
339.60 5.00 9 Fine Sand 31 22.0 481.2 4.5 24 372.2 372 0 0 205 84
329.60 | 10.00 100 Fine Sand 142.0 245.0 454.2 207.6 26.8 561.3 454 o [ 250 94
328.10 150 31 Fine Sand 75.9 8.3
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Il H IDOT STATIC METHOD OF ESTIMATING PILE LENGTH
of Transportation
peissliv i ‘Q_’SB'(;’[')el’g) MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 423.95 ft Req'd Bearing of Pile |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 402.40 ft 418 KIPS 288 KIPS 158 KIPS 95 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD == ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ft
TOTAL FACTORED SUBSTRUCTURE LOAD 1500 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew) 50.50 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE 1
Approx. Factored Loading Applied per pile at 8 ft. Cts 237.62 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 89.11 KIPS
PILE TYPE AND SIZE = Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT. Unplugged Pile Perimeter= 5.800 FT.
Plugged Pile End Bearing Area==: = 0.983 SQFT. Unplugged Pile End Bearing Area: 0.108 SQFT.
BoT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL GEOTECH, GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE _END BRG] TOTAL SIDE [ ENDBRG. | TOTAL REQ'D LOSS FROM | LOSSLOAD [RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT) (FT.) (TSF)  [(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
401.80 0.60 250 32 321 4.7 79 8 0 0 4 22
399.30 | 250 2.10 11.9 28.9 46.8 17.4 32 256 26 0 0 14 25
396.80 250 2.30 12.6 317 62.2 185 35 443 44 0 0 24 27
394.30 2.50 2.50 134 345 81.1 19.5 38 64.5 64 0 0 35 30
391.80 | 250 2.90 14.8 40.0 101.4 217 44 86.7 87 0 0 48 32
389.30 2.50 3.30 10 16.3 455 106.6 23.8 5.0 109.3 107 0 0 59 35
386.80 | 2.50 250 134 345 111.2 195 38 127.9 111 0 0 61 37
384.30 2.50 14 Very Fine Silty Sand 22 257 157.5 32 238 135.9 136 0 0 75 40
381.80 | 250 38 Very Fine Silty Sand 6.2 69.8 1435 9.0 76 1427 143 0 0 78 42
379.30 | 250 27 Very Fine Silty Sand 42 496 343.0 6.1 5.4 170.2 170 0 0 94 45
376.80 2.50 100 Fine Sand 355 245.0 180.1 51.9 26.8 200.4 180 0 0 99 47
37430 | 250 19 Fine Sand 32 465 327.9 47 5.1 220.9 221 0 0 121 50
371.80 2.50 78 Fine Sand 24.3 191.1 166.6 35.6 20.9 236.1 167 0 0 92 52
369.30 2.50 0.40 31 55 169.7 4.6 0.6 240.7 170 0 0 93 55
364.30 5.00 0.40 6.3 55 177.4 9.2 0.6 250.1 177 0 0 98 60
359.30 | 5.00 0.50 77 6.9 183.8 113 0.8 261.3 184 0 0 101 65
354.30 5.00 0.40 6.3 55 190.1 9.2 0.6 2705 190 0 0 105 70
348.80 5.50 0.40 6.9 55 377.7 10.1 0.6 300.4 300 0 0 165 75
344.30 4.50 76 Fine Sand 42.0 186.2 240.3 61.3 20.4 342.1 240 0 0 132 80
339.30 5.00 0.50 7.7 6.9 257.7 11.3 0.8 354.4 258 0 0 142 85
333.80 | 550 1.20 17.9 16.5 281.1 26.1 18 381.2 281 0 0 155 90
329.30 4.50 1.60 17.9 22.0 288.0 26.2 24 406.2 288 0 0 158 95
318.80 | 10.50 0.80 246 11.0 524.5 36.0 1.2 465.4 465 0 0 256 105
308.80 | 10.00 91 Fine Sand 123.7 222.9 670.3 180.9 24.4 648.7 649 0 [¢] 357 115
307.80 | 1.00 100 Fine Sand 245.0 26.8
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SUBSTRUCTURE

OF

LAYER

ELEV.

(FT.)

401.70
399.20
396.70
394.20
391.70
389.20
386.70
384.20
381.70
379.20
376.70
374.20
371.70
369.20
364.20
359.20
354.20
349.20
347.70

IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

EB, Piers . . .
. MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
REFERENGE BORING 3-S (2016) MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 423.95 ft Req'd Bearing of Pile |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING 402.40 ft 418 KIPS 392 KIPS 215 KIPS *** Below Boring
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD = ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) = ft
TOTAL FACTORED SUBSTRUCTURE LOAD =: 1500 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew; 50.50 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE 1
Approx. Factored Loading Applied per pile at 8 ft. C 237.62 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 89.11 KIPS
PILE TYPE AND SIZE Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT. Unplugged Pile Perimeter= 5.800 FT.
Plugged Pile End Bearing Area==: 0.983 SQFT. Unplugged Pile End Bearing Are: 0.108 SQFT.
NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
UNCONF. | S.P.T. GRANULAR NOMINAL GEOTECH, GEOTECH. | FACTORED | ESTIMATED
LAYER COMPR. N OR ROCK LAYER SIDE END BRG] TOTAL SIDE END BRG. | TOTAL REQ'D LOSS FROM LOSS LOAD | RESISTANCE PILE
THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT.) (TSF)  [(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
0.70 120 23 17.4 33 5.0 5 0 0 3 22
250 110 7.6 15.2 26.4 111 1.7 16.2 16 0 0 9 25
250 120 8.1 16.5 717 11.9 18 32.2 32 0 0 18 27
2.50 3.90 16 18.4 53.7 47.5 27.0 5.9 54.5 47 0 0 26 30
2.50 0.80 5.9 11.0 46.4 8.6 12 62.3 46 0 0 26 32
2.50 0.30 24 4.1 50.2 35 05 66.0 50 0 0 28 35
2.50 0.40 3.1 55 253.6 4.6 0.6 925 92 0 0 51 37
2.50 84 Fine Sand 27.4 205.8 249.2 40.0 225 129.0 129 0 0 71 40
2.50 71 Fine Sand 20.8 1739 235.6 304 19.0 155.6 156 0 0 86 42
2.50 57 Fine Sand 14.3 139.6 281.7 20.9 15.3 180.0 180 0 0 99 45
2.50 70 Fine Sand 20.3 1715 248.1 29.6 18.8 203.7 204 0 0 112 47
2.50 48 Fine Sand 10.7 117.6 246.5 15.6 129 218.0 218 0 0 120 50
2.50 43 Fine Sand 8.8 105.3 156.9 12.9 115 220.1 157 0 0 86 52
2.50 0.50 3.9 6.9 160.8 5.7 0.8 225.8 161 0 0 88 55
5.00 0.50 7.7 6.9 169.9 113 0.8 237.2 170 0 0 93 60
5.00 0.60 9.1 8.3 177.6 13.3 0.9 250.4 178 0 0 98 65
5.00 0.50 77 6.9 4235 113 0.8 287.8 288 0 0 158 70
5.00 100 Fine Sand 71.0 245.0 494.5 103.8 26.8 391.6 392 0 0 215 75
150 100 Fine Sand 245.0 26.8
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Il H IDOT STATIC METHOD OF ESTIMATING PILE LENGTH
of Transportation
peissliv i ‘2_’33'(‘2"[')'12)"“" MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 422.85 ft Req'd Bearing of Pile |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 420.85 ft 418 KIPS 356 KIPS 196 KIPS 70 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD == ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ft
TOTAL FACTORED SUBSTRUCTURE LOAD 800 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew) 50.50 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE 1
Approx. Factored Loading Applied per pile at 8 ft. Cts 126.73 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 47.52 KIPS
PILE TYPE AND SIZE = Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT. Unplugged Pile Perimeter= 5.800 FT.
Plugged Pile End Bearing Area==: = 0.983 SQFT. Unplugged Pile End Bearing Area: 0.108 SQFT.
BoT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL GEOTECH, GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE _END BRG] TOTAL SIDE [ ENDBRG. | TOTAL REQ'D LOSS FROM | LOSSLOAD [RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT) (FT.) (TSF)  [(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
420.30 0.55 1.40 2.0 227 29 52 5 0 0 3 3
417.80 2.50 1.50 9.5 20.7 33.6 13.9 23 193 19 0 0 11 5
415.30 250 1.60 10.0 220 43.6 14.6 24 33.9 34 0 0 19 8
412.80 2.50 1.60 10.0 22.0 425 14.6 24 47.2 43 0 0 23 10
410.30 | 250 0.80 5.9 11.0 48.4 8.6 12 55.8 48 0 0 27 13
407.80 2.50 0.80 5.9 11.0 131.4 8.6 12 72.8 73 0 0 40 15
405.30 | 2.50 48 Very Fine Silty Sand 8.6 88.2 62.8 126 9.7 77.0 63 0 0 35 18
402.80 250 0.80 5.9 11.0 825 8.6 12 87.0 82 0 0 45 20
400.30 | 250 1.80 10.8 248 105.7 15.8 27 104.2 104 0 0 57 23
397.80 | 250 2.70 14.1 37.2 1335 20.6 4.1 126.3 126 0 0 69 25
395.30 250 3.70 10 177 51.0 104.4 25.9 56 147.0 104 0 0 57 28
392.80 2.50 0.30 24 4.1 106.8 35 0.5 150.5 107 0 0 59 30
390.30 2.50 0.30 24 4.1 109.2 35 0.5 154.1 109 0 0 60 33
387.80 2.50 0.30 24 4.1 113.0 35 0.5 157.7 113 0 0 62 35
382.80 5.00 0.40 6.3 55 152.3 9.2 0.6 170.5 152 0 0 84 40
377.80 | 5.00 21 Very Fine Silty Sand 6.5 38.6 304.0 95 4.2 195.9 196 0 0 108 45
372.80 5.00 100 Very Fine Silty Sand 60.2 183.7 312.7 88.1 20.1 278.3 278 0 0 153 50
367.80 5.00 54 Fine Sand 26.1 1323 246.9 38.1 145 306.4 247 0 0 136 55
362.80 5.00 22 Very Fine Silty Sand 6.8 40.4 244.6 9.9 4.4 315.3 245 0 0 135 60
357.80 5.00 17 Very Fine Silty Sand 53 31.2 2255 7.7 34 320.3 225 0 0 124 65
352.80 | 5.00 0.50 77 6.9 454.1 113 038 355.8 356 0 0 196 70
347.80 5.00 93 Fine Sand 63.9 227.8 535.2 93.4 24.9 451.1 451 [ [} 248 75
342.80 | 5.00 100 Fine Sand 71.0 245.0 598.8 103.8 26.8 554.1 554 0 0 305 80
341.30 150 97 Fine Sand 237.6 26.0
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S.N. 064-0045 & S.N. 064-0046

Il H IDOT STATIC METHOD OF ESTIMATING PILE LENGTH
of Transportation
peissliv i ‘Q_’SB'('ZE{)ﬁ;“" MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 422.82 ft Req'd Bearing of Pile |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 420.82 ft 418 KIPS 314 KIPS 173 KIPS 70 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD == ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ft
TOTAL FACTORED SUBSTRUCTURE LOAD 800 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew) 50.50 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE 1
Approx. Factored Loading Applied per pile at 8 ft. Cts 126.73 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 47.52 KIPS
PILE TYPE AND SIZE = Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT. Unplugged Pile Perimeter= 5.800 FT.
Plugged Pile End Bearing Area==: = 0.983 SQFT. Unplugged Pile End Bearing Area: 0.108 SQFT.
BoT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL GEOTECH, GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER COMPR. N OR ROCK LAYER SIDE END BRG] TOTAL SIDE END BRG. | TOTAL REQ'D LOSS FROM LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT) (FT.) (TSF)  [(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
419.90 0.92 150 35 18.7 51 6.8 7 0 0 4 3
417.40 250 110 7.6 15.2 249 111 1.7 17.8 18 0 0 10 5
414.90 250 1.00 7.0 138 333 10.3 15 28.2 28 0 0 16 8
412.40 2.50 110 76 15.2 94.4 111 17 45.2 45 0 0 25 10
409.90 2.50 28 Sandy Gravel 7.1 68.6 106.3 104 75 56.1 56 0 0 31 13
407.40 2.50 30 Sandy Gravel 8.0 735 115.2 11.6 8.0 67.8 68 0 0 37 15
404.90 2.50 5.40 14 20.6 74.4 104.1 30.1 8.1 945 94 0 0 52 18
402.40 250 3.10 10 155 427 1155 22.7 4.7 116.7 116 0 0 64 20
399.90 2.50 2.80 14.4 38.6 139.6 211 4.2 138.9 139 0 0 76 23
397.40 2.50 3.50 9 17.0 48.2 145.6 24.8 53 162.5 146 0 0 80 25
394.90 250 2.70 14.1 37.2 159.7 20.6 4.1 183.1 160 0 0 88 28
392.40 2.50 270 14.1 37.2 166.8 20.6 4.1 203.0 167 0 0 92 30
389.90 2.50 2.20 123 30.3 180.5 17.9 33 221.0 180 0 0 99 33
387.40 2.50 2.30 12.6 317 187.6 18.5 35 238.9 188 0 0 103 35
382.40 5.00 1.90 223 26.2 200.3 32.7 2.9 270.5 200 0 0 110 40
377.40 5.00 120 16.3 16.5 2317 238 18 295.9 232 0 0 127 45
371.90 5.50 2.30 27.8 317 433.6 40.6 35 355.6 356 0 0 196 51
367.40 4.50 84 Medium Sand 57.8 205.8 295.3 84.6 225 418.7 295 0 0 162 55
362.40 5.00 0.70 10.4 9.6 301.6 153 11 4335 302 0 0 166 60
357.40 5.00 0.40 6.3 55 306.5 9.2 0.6 442.6 307 0 0 169 65
352.40 5.00 0.30 4.8 4.1 314.1 7.0 05 449.9 314 0 0 173 70
347.40 5.00 0.50 77 6.9 464.4 113 0.8 476.8 464 [ [} 255 75
337.40 | 10.00 61 Medium Sand 77.9 149.4 409.4 1139 16.4 576.2 409 0 0 225 85
327.90 9.50 120 30.9 16.5 590.3 45.1 18 637.8 590 0 [} 325 95
322.40 5.50 68 Clean Coarse Sand 59.0 166.6 668.9 86.3 18.2 726.2 669 0 o 368 100
320.90 150 76 Clean Coarse Sand 186.2 20.4
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Il H IDOT STATIC METHOD OF ESTIMATING PILE LENGTH
of Transportation
peissliv i Eg’(gég)b“" MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 422.78 ft Req'd Bearing of Pile |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING 420.78 ft 418 KIPS 210 KIPS 116 KIPS *** Below Boring
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD = ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) = ft
TOTAL FACTORED SUBSTRUCTURE LOAD =: 800 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew; 50.50 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE 1
Approx. Factored Loading Applied per pile at 8 ft. C 126.73 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 47.52 KIPS
PILE TYPE AND SIZE Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT. Unplugged Pile Perimeter= 5.800 FT.
Plugged Pile End Bearing Area==: 0.983 SQFT. Unplugged Pile End Bearing Are: 0.108 SQFT.
BoT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL GEOTECH, GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE _END BRG] TOTAL SIDE [ ENDBRG. | TOTAL REQ'D LOSS FROM | LOSSLOAD [RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT) (FT.) (TSF)  [(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
420.60 0.18 0.90 0.5 129 0.7 2.0 2 0 0 1 2
418.10 | 250 0.90 65 12.4 22.1 95 1.4 11.8 12 0 0 6 5
415.60 | 2.50 1.10 76 15.2 50.4 111 17 252 25 0 0 14 7
413.10 2.50 2.60 137 35.8 59.9 20.1 3.9 44.8 45 0 0 25 10
410.60 | 2.50 2.30 12.6 317 187.9 185 35 75.9 76 0 0 42 12
408.10 2.50 60 Clean Coarse Sand 22.0 147.0 79.4 32.1 16.1 93.7 79 0 0 44 15
405.60 | 2.50 1.20 8.1 16.5 80.6 11.9 18 104.8 81 0 0 44 17
403.10 250 0.70 5.2 9.6 87.2 76 11 1126 87 0 0 48 20
400.60 | 2.50 0.80 5.9 11.0 115.1 8.6 1.2 1236 115 0 0 63 22
398.10 | 250 2.40 13.0 33.1 150.2 19.0 36 145.0 145 0 0 80 25
395.60 250 4.00 11 18.8 55.1 141.4 275 6.0 169.5 141 0 0 78 27
393.10 2.50 15 Very Fine Silty Sand 23 27.6 125.8 34 3.0 170.9 126 0 0 69 30
390.60 2.50 0.70 52 9.6 1777 7.6 11 183.6 178 0 0 98 32
388.10 2.50 23 Fine Sand 3.9 56.3 218.4 5.7 6.2 193.4 193 0 0 106 35
385.60 250 38 Fine Sand 7.2 93.1 281.9 10.5 10.2 210.0 210 0 0 116 37
384.60 | 1.00 61 Fine Sand 149.4 16.4
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Il H IDOT STATIC METHOD OF ESTIMATING PILE LENGTH
of Transportation
peissliv i Eg’(fé?ak;m' MAX. REQUIRED BEARING & RESISTANCE for Selected Pile, Soil Profile, & Losses
LRFD or ASD or SEISMIC LRFD Maximum Nominal Maximum Nominal Maximum Factored Maximum Pile
PILE CUTOFF ELEV. 422.89 ft Req'd Bearing of Pile |Req.d Bearing of Boring | Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING 420.89 ft 418 KIPS 298 KIPS 164 KIPS *** Below Boring
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD = ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) = ft
TOTAL FACTORED SUBSTRUCTURE LOAD =: 800 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew; 50.50 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE 1
Approx. Factored Loading Applied per pile at 8 ft. C 126.73 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 47.52 KIPS
PILE TYPE AND SIZE Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT. Unplugged Pile Perimeter= 5.800 FT.
Plugged Pile End Bearing Area==: 0.983 SQFT. Unplugged Pile End Bearing Are: 0.108 SQFT.
BoT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL GEOTECH, GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE _END BRG] TOTAL SIDE [ ENDBRG. | TOTAL REQ'D LOSS FROM | LOSSLOAD [RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT) (FT.) (TSF)  [(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
419.20 1.69 1.30 5.8 16.9 85 9.7 10 0 0 5 4
416.70 | 250 0.80 5.9 11.0 35.1 8.6 1.2 19.7 20 0 0 11 6
414.20 250 170 104 23.4 38.6 15.2 26 34.1 34 0 0 19 9
411.70 2.50 120 8.1 16.5 55.0 11.9 18 46.9 47 0 0 26 11
409.20 | 250 1.80 10.8 248 74.1 15.8 27 635 64 0 0 35 14
406.70 2.50 2.40 13.0 33.1 89.8 19.0 3.6 82.8 83 0 0 46 16
404.20 | 250 2.60 13.7 358 98.0 20.1 3.9 102.3 98 0 0 54 19
401.70 250 2.20 123 30.3 113.0 17.9 33 120.5 113 0 0 62 21
399.20 | 250 2.40 13.0 33.1 138.4 19.0 36 140.9 138 0 0 76 24
396.70 | 250 3.30 12 16.3 455 156.1 238 5.0 164.8 156 0 0 86 26
394.20 250 3.40 17 16.6 46.9 158.9 24.3 51 187.6 159 0 0 87 29
391.70 2.50 2.40 13.0 33.1 169.2 19.0 3.6 206.3 169 0 0 93 31
389.20 2.50 2.20 123 30.3 181.4 17.9 33 224.3 181 0 0 100 34
386.70 2.50 2.20 123 30.3 189.6 17.9 33 241.7 190 0 0 104 36
384.20 2.50 1.90 1.2 26.2 200.3 16.3 2.9 258.0 200 0 0 110 39
381.70 | 250 14 Very Fine Silty Sand 22 257 194.6 32 28 260.3 195 0 0 107 41
379.20 250 1.30 8.6 17.9 430.3 12.6 2.0 297.8 298 0 0 164 44
378.30 0.90 100 Clean Coarse Sand 245.0 26.8
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WB W. Abutment
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