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Structure Geotechnical Report

BRIDGE REPLACEMENT
US 67 ovER POPE CREEK
MERCER COUNTY, ILLINOIS
FAP 310 (US 67)
SECTION: 103-BR
STRUCTURE No.: 066-0003(EXISTING)
066-0019(PROPOSED)

SITE INVESTIGATION

A site investigation was done by TERRA Engineering, Ltd. personnel in May 2011 and other than erosion,
there were no signs of distress or deformation in the existing substructure foundation, nor distress in the
existing embankment and pavement. Appendix A includes a project location map and pictures taken at
the time of the investigation.

1.0 PROJECT DESCRIPTION

The geotechnical study summarized in this report was performed for the proposed replacement of the
bridge that carries FAP 310 (US 67) over Pope Creek at station 864+38.47 in Mercer County, lllinois.
The purpose of our study was to explore the subsurface conditions and develop design and construction

recommendations for the bridge replacement.

The existing (SN 066-0003) two span precast prestressed concrete structure was built in 1931, which
replaces the original steel truss. The structure is 103.33 feet in length from back to back of abutments
and is 33 feet wide. The original superstructure was removed in 1971, as well as modifications were
made to the abutments and a center pier was added to support the PCC box beams. In 2001 the deck
beams and substructures were repaired and a 7 inch reinforced concrete overlay was placed over the

deck beams. Temporary support beams were installed in both spans in 2008.

The proposed structure will be a three span rolled steel beam structure centered over the stream channel
with integral abutments and single row pile bent piers. It will be constructed with 6 lines of beams and
support an 8 inch deck. The total length will be 180 feet. The proposed roadway cross-section, curb to
curb, for the bridge will measure 32" — 0” and will provide one (1) 12 foot wide lane in the southbound
direction and one (1) 12 foot wide lane in the northbound direction with a four (4) foot wide concrete
shoulder on either side. A Type F parapet is proposed for both sides of the bridge. The proposed bridge
cross-section, out to out, for the bridge will measure 35’ — 2". The horizontal alignment will be maintained

as it currently exists. The vertical alignment will be adjusted to promote drainage.
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2.0 SUBSURFACE CONDITIONS

The project site is located approximately three miles south of Viola, IL on US 67 in Mercer County.
Physiographically the project is located in the Galesburg Plain. Four standard penetration test (SPT)
borings were proposed, one at each abutments and one at each of the two piers. See Appendix B for the
Boring Location Site Plan. All borings were advanced into shale bedrock at approximate elevations of
598.6 (B-1), 587.4 (B-2), 586.7 (B-3), and 607.0 (B-4). Detailed information regarding the nature and
thickness of the soil and rock layers encountered, and the results of the field sampling and laboratory
testing are shown on the Boring Logs in Appendix C. The field exploration was performed in general
accordance with the procedures outlined in the 1999 IDOT Geotechnical Manual. The borings were
staked and drilled by Testing Service Corporation of Bloomington, IL as a sub consultant to Thouvenot,
Wade & Moerchen, Inc. An experienced technician from Testing Service Corporation was with the drill rig

to monitor drilling, log borings, and perform unconfined compressive strength tests.

A Diedrich ATV-D50 with hollow-stem augers and automatic hammer was used to advance the borings.
SPT’s were performed with a split spoon sampler at 2.5 foot intervals to a depth of 30 feet, and then at 5
foot intervals to the boring termination depths. Unconfined compression strengths of cohesive samples
were measured with a Rimac testing apparatus. In addition, a pocket penetrometer was also used to

estimate the compressive strength if the sample was not conducive to Rimac testing.

The bridge site has five major soil layers. The first of these layers is a brown/gray-brown Silty Clay Loam
with elevations ranging from 637.7 to 667.0. Moisture content varies from 16 to 33 percent, unconfined
compressive strength ranges from 0.21 to 2.67 tons per square foot, and 2 to 20 blows per foot were

required during the sampling of the Silty Clay Loam layer. This material is found in all four layers.

The second layer consists of sand and gravel, sand, sandy loam, and silt. The sand and gravel layer is
encountered in Borings B-1 and B-2 between elevations 637.4 and 645.6. The layer is saturated and had
blow counts ranging between 11 and 14 blows per foot. A 24 inch blow-in occurred at elevation 640.9 in
this layer while boring B-2 was being drilled. A Sandy Loam layer is encountered in both boring B-1 and
B-4. This material is found between elevations 635.0 to 645.6 and had moisture content between 17 and
23 percent, and blow counts ranging from 4 to 8 blows per foot. The sand layer is found in borings B-1,
B-3, and B-4 with blow counts ranging from 4 to 15 blows per foot. This layer is saturated and has a
friction angle ranging from 28.0 to 31.25 degrees. The silt layer is only encountered in boring B-4 and
occurs between elevations 641.0 and 644.0. The moisture content is 23 percent and the blow count is 1

blow per foot.
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The next layer ranges from elevation 620.7 to 637.6 and is comprised of Silty Loam. There is 20 to 31
percent moisture in this layer, it has a compressive strength ranging from 0.29 to 1.5 tons per square foot,

and the blow counts were between 3 and 13 blows per foot. Silty Loam occurs in all four borings.

Silty Clay Loam- Weathered Shale is the layer below the Silty Loam. The moisture content for this layer
falls between 11 and 17 percent and the unconfined compressive strength varies between 2.03 and 5.0
tons per square foot. The material is found in all four borings between elevations 601.7 and 626.6, and

has blow counts ranging from 23 to 100 blows per foot.

Shale is the final material in all of the borings. The shale has moisture content between 1 and 16 percent,
and the unconfined compressive strength was greater than 4.5 tons per square foot at all locations.

Shale was encountered in borings B-1, B-2, B-3, and B-4 at elevations 608.6, 603.4, 601.7, and 615.0
respectively.

Rock coring was performed at the locations of boring B-2 and B-3. Ground water encountered during
drilling and at completion are shown on the boring logs (Appendix C) and in the subsurface Data Profile in
Appendix D. Based on the boring log data, the expected ground water elevation for the bridge site is
649.6 ft.

The uppermost bedrock in Mercer County consists of Pennsylvanian-aged shales and sandstones

belonging to the Caseyville and Tradewater formations.

3.0 GEOTECHNICAL EVALUATIONS
31 Settlement
There is little to no change to the profile at either abutment, therefore detrimental settlement is not

anticipated.

3.2 Slope Stability

Slope stability analysis was performed on the side slope for both the north and the south abutment. Both
side slopes have a proposed inclination of 2 horizontal to 1 vertical. Static and seismic conditions were
both considered during the analysis. The results of the stability analysis (Appendix E) indicate that the
new slopes should be stable under both static and seismic condition. The minimum safety factor for the
north abutment under static conditions was 1.890 and the minimum for the south abutment was 1.931.
Both static values meet the minimum allowable safety factor of 1.5. The minimum safety factor for the
north abutment under seismic conditions was 1.751 and the minimum for the south abutment was 1.754.
Both seismic values meet the minimum allowable safety factor of 1.0.
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3.3 Seismic Considerations

According to the AASHTO LRFD Bridge Design Specifications (Fourth Edition), a site coefficient, which is
a function of the soil profile types, is required for the calculation of minimum earthquake design forces.
Based on the soils encountered and the depth to bedrock, the seismic performance zone is 1 and the soil
site class is D. The global site class definition is based on the results of IDOT Bureau of Bridges and
Structures Seismic Site Class Determination spreadsheet (Appendix F). The AASHTO specifications also
indicate that the site has a Design Spectral Acceleration at 1.0 second (SD,) of 0.094 g, and a Design

Spectral Acceleration (SDs) at 0.2 second of 0.137 g.

According to the USGS Earthquake Hazards Program website, the design earthquake at the site, which
has a 5 percent probability of exceedance in 50 years, is 7.70 on the Richter scale with a peak horizontal
ground acceleration of 0.03198 g. The peak horizontal acceleration coefficient at the ground surface (As)
is 0.058 g. Since this is less than 0.15g (as stated in All Geotechnical Manual Uses Design Guide 10.1)

no liquefaction analysis is required.

3.4 Scour
Scour depth for a 100 year flood was determined for each of the piers for the proposed structure. Scour

of 9.1 feet was calculated for Pier 1 and 7.1 feet was calculated for Pier 2. Table 3.4.1 shows the scour

elevations.
Table 3.4.1 — Scour Elevation
Abutment/Pier Design Scour Elevation (ft) Scour Elevation (ft)
(100 Year) (500 Year)
North Abutment 662.3 662.3
Pier 1 637.0 634.8
Pier 2 639.0 636.8
South Abutment 662.3 662.3

3.5 Mining Activity

According to the Directory of Coal Mines in lllinois — Mercer County, dated July 30, 2010, the subject site
was not undermined. The listed disclaimer did indicate that the locations of some features on the mine
map may be offset by 500 or more feet due to errors in the original source maps, the compilation process,
digitizing, or a combination of these factors. The subject site is more than 5,000 feet away from the

closest mining area shown on the map.
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3.6 Bridge Foundations

The foundation supporting the proposed bridge must provide sufficient support to resist dead and live
loads, including seismic loads. Since integral abutment type design was selected for this bridge the only
foundation permitted by IDOT Bridge Manual is a single row of vertical H-Piles or Metal Shell piles.

Based on the bridge length of 180.0 feet, the pile foundation is further restricted to only H-Pile and 14 inch
Metal Shell pile per the Bridge Design Manual.

The Modified IDOT Static Method of Estimating Pile Length spreadsheet (See Appendix G- Part | through
Part IV for output) was used to analyze the various pile types and their loading for the north abutment,
south abutment, Pier 1, and Pier 2. The anticipated total factored load on each abutment is 807 kip and
the load on each pier is 1555 kip. The pile cut off elevation is 664.3 ft for the north and south abutments,

and 664.96 ft for the piers. Table 3.6.1 lists the capacities of metal shell pile.

Table 3.6.1 — Metal Shell Pile Capacities

Substructure | Pile Description Maximum Nominal Factored Re1$istance Estimated Pile
Required Bearing (kips) Available’ (kips) Length (ft)
North Abut. MS 14" w/0.25” 413 124 45
North Abut. MS 14" w/0.312” 513 124 45
South Abut. MS 14" w/0.25” 413 96 37
South Abut. MS 14" w/0.312” 513 96 37
Pier 1 MS 14" w/0.25” 413 17 36
Pier 1 MS 14" w/0.312” 513 208 46
Pier 2 MS 14" w/0.25” 413 37 37
Pier 2 MS 14" w/0.312” 513 250 42

Note: 1 - Assuming geotechnical resistance factor of 0.55 if WSDOT formula is specified for construction
verification (if WSDOT not used, the factor shall be reduced to 0.5).

Conical tips are recommended if metal shell is selected due to the high blow counts encountered in the
lower layers of the project site. The following table displays H-Pile capacities.
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Table 3.6.2 — H-Pile Capacities

Substructure | Pile Description Maximum Nominal Factored Re1$istance Estimated Pile
Required Bearing (kips) Available’ (kips) Length (ft)
North Abut. HP 10X42 335 152 60
North Abut. HP 12X53 418 193 60
North Abut. HP 12X63 497 197 60
North Abut. HP 14X73 578 234 60
North Abut. HP 14X89 705 238 60
South Abut. HP 10X42 335 143 52
South Abut. HP 12X53 418 177 52
South Abut. HP 12X63 497 181 52
South Abut. HP 14X73 578 214 52
South Abut. HP 14X89 705 218 52
Pier 1 HP 10X42 335 163 59
Pier 1 HP 12X53 418 207 59
Pier 1 HP 12X63 497 264 61
Pier 1 HP 14X73 578 292 60
Pier 1 HP 14X89 705 361 62
Pier 1 HP 14X117 929 504 66
Pier 2 HP 10X42 335 178 60
Pier 2 HP 12X53 418 226 60
Pier 2 HP 12X63 497 256 61
Pier 2 HP 14X73 578 313 61
Pier 2 HP 14X89 705 383 63
Pier 2 HP 14X117 929 506 67

Note: 1 - Assuming geotechnical resistance factor of 0.55 if WSDOT formula is specified for construction
verification (if WSDOT not used, the factor shall be reduced to 0.5).

Metal shell pile is not the most efficient pile choice for this site due to the pile becoming overstressed long
before the maximum nominal bearing capacity is reached.  H-Pile is recommended to support the
substructures at this location due to the larger loading available and less chance of damage being done
to the pile during driving.

Bearing capacity reductions due to negative skin friction, and liquefaction have been considered and are
not present at this bridge site. Scour is present and has been taken into account. Hard driving conditions
are not anticipated, therefore pile shoes are not recommended for the H-Piles. It is recommended that
one test pile be driven at each abutment and each pier. The pile lengths used in construction should be

longer than the estimated length to ensure sufficient depth is achieved.
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3.7 Lateral Pile Response

A representation of the pile response under lateral loading is required for design of the bridge
superstructure. The lateral pile response can be developed by modeling the soil/pile interaction with the
computer program LPILE. Discrete elements are used in LPILE to represent the pile and non-linear soil
springs. The non-linear soil springs are commonly referred to as P-Y curves.

Based on the encountered subsurface conditions, tables for B-1, B-2, B-3, and B-4 summarizing
appropriate soil parameters g, ¢, y wet and saturated soil until weights for the LPILE analysis, are
included in Appendix H (Reference: LPILE User’s Manual, Ensoft, Inc., October 2000). When pile design

details and load information are available LPILE analyses can be performed.

4.0 CONSTRUCTION CONSIDERATIONS

Stage construction will be used to remove and replace this structure. A Temporary Soil Retention System
should be utilized for stage construction. The Estimated Water Surface Elevation (EWSE) is 652.71 ft.
The elevation at the bottom of Pier 1 and Pier 2 is 646.1 ft. Both piers will require a Cofferdam (Type 2)
for construction due to the EWSE being 6.61 feet higher than the bottom of the pier (See ABD Memo
11.2). ltis anticipated that a seal coat will be required. In general, stream related work should not occur
during periods of flooding. The construction activities should be performed in accordance with the current
IDOT Standard Specifications for Road and Bridge Construction and any pertinent special provisions or
policies.
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ROUTE _U.S.67

ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

DESCRIPTION _Bridge Over Pope Creek

Date

Page 1 of 2
3/31/11

SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TwP. _14N  RNG. 2W
Boring No. B-1 N. Abutment D B Surface Water Elev. ___650.1 | D B
Station 863+57 E L Groundwater Elev.: E L
Offset 30.00ft LT P O when drilling __ 6476 | P o
T W Qu | W at Completion _ 6496 | T W Qu | W
Surface Elev. _658.60 ft H S tsf | % after Hrs. H S tsf | %
Stiff dark brown SILTY | Stiff to medium stiff gray |
CLAY LOAM, moist SILTY LOAM, moist
13 P 26 | 2 P 28
4 15 4 1.0
1 5 ] 5
655.60 ]
Soft dark brown SILTY
CLAY LOAM, very moist I P 33 I B 23
] 2 0.5 |1 3 0.78
5 3 300 O
653.10 | |
Soft brown-gray SILTY ]
CLAY LOAM, moist 1 0 B 26 ]
| 2 0.45 626.60
3 Very stiff to hard gray SILTY |
CLAY LOAM -
T WEATHERED SHALE ]
1 2 P 28 | 4 B 16
| 3 0.5 | 8 3.08
100 4 35| 15
647.60 | ]
Medium dense brown | 4 |
coarse SAND and small | 6 )
GRAVEL, saturated S ]
645.60 ]
Loose brown SANDY
LOAM, saturated | 2 17 _ | 8 B 14
| 4 | 19 253
15 4 0 28
642.60 | ]
Medium dense brown fine | 4 |
SAND, saturated 10
— = |
| 10 12 S 17
7 | 28 203
20 3 45 30
637.60 | ]
Stiff gray SILTY LOAM, 13 B 29 ]
moist 5 1.35
7 =
1 3 B 20 | 13 P 16
| 5 115 | 46 45+
25 8 608.60 _ -50—20/3"

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test
Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 2 of 2
STRUCTURE BORING LOG Date 3/31/11
STRUCTURE NO. _066-0019
ROUTE _U.S. 67
SECTION _103-BR
COUNTY _Mercer
Boring No. B-1 N. Abutment D B
Station 863+57 E L
Offset 30.00ft LT P @)
T| W | Qu | W
Elevation _608.60 ft H S tsf | %
Hard gray to dark gray |
SHALE T
|15 P 15
86 4.5+
-55
24 P 16
100/5" 4.5+

598.60

End of Boring at 60" - Auger
Refusal

|||||||I"|||||||||"|||||||||°’|| NENEN
o (2l o

-75

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test
Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

ROUTE _U.S.67 DESCRIPTION _Bridge Over Pope Creek

Date

Page 1 of 2
3/31/11

SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TwP. _14N RNG. 2W
Boring No. B-2 Pier 1 D B Surface Water Elev. ___650.1 | D B
Station 863+92 E L Groundwater Elev.: E L
Offset 30.00ft LT P O when drilling __ 6474 | p o
T W Qu | W at Completion T W Qu | W
Surface Elev. _658.40 ft H S tsf | % after Hrs. H S tsf | %
Medium stiff dark brown | Soft to medium stiff gray |
SILTY CLAY LOAM, very SILTY LOAM, moist to very
moist 2 P 30 || moist 3 B 26
] 2 1.0 ] 2 0.29
] 3 ] 3
655.40 _
Very stiff dark brown-brown
SILTY CLAY LOAM, moist | 4 P 18 | 3 P 27
| 8 25 | 3 0.5
5 12 30 4
652.40 | ]
Soft dark brown SILTY |1 P 31 |
CLAY LOAM, very moist 1 0.5
— 3 |
1 0 P 31 | 3 B 31
11 0.5 | 4 0.90
10 1 3 1
647.40 | ]
Very loose brown-gray 1 0 30 |
SANDY LOAM, wet 1 0 621.40
0 Hard light gray to dark gray I
SILTY CLAY LOAM -
] WEATHERED SHALE ]
1 24 19 P 11
18" Blow-in at 15' ] 0 Hard drilling at 37 | 26 45+
15 1 40 49
642.40 | ]
Medium dense brown 1 8 22 |
coarse SAND and small 8
GRAVEL, saturated 1 4 t
24" Blow-in at 17.5' ] ]
Sample 8 - No Recovery | 8 | 5 P 16
19 | 17 45+
20 S 5 27
24" Blow-in at 20' | |
637.40 ]
Soft to medium stiff gray | 2 B 24 |
SILTY LOAM, moist 2 0.49
— 3 |
1 3 B 23 | 14 P 15
| 3 0.62 | 48 45+
25 3 5o 73

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test
Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 2 of 2
STRUCTURE BORING LOG Date 3/31/11
STRUCTURE NO. _066-0019
ROUTE _U.S. 67
SECTION _103-BR
COUNTY _Mercer
Boring No. B-2 Pier 1 B
Station 863+92 L
Offset 30.00ft LT @)
W Qu | W
Elevation _608.40 ft S tsf | %
Hard light gray to dark gray
SILTY CLAY LOAM -
WEATHERED SHALE
Boring continued with rock
core 14 P 13
41 4.5+
100/4"

603.40

: ; ; : IHTUTmO
Ol e b e L s L L

-75

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test
Stations Denths Offset and Flevations are in Feet




Testing Service Corporation

Page 2 of 2
STRUCTURE ROCK CORING LOG nte | Ssim
ROUTE _U.S.67 DESCRIPTION _Bridge Over Pope Creek
SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer
Boring No. B-2 Pier 1 Core Type _NX R R | CORE | COMP.
Station 863+92 Core Diameter ___ 2 in E : S
Offset 30.00ft LT Core Length __16  ft 8 Q T g
Surface Elev. _658.40 ft \Y% D M N
E E G
Top Core R T
Elev. Coring Notes and Rock Description Run Y (Min/ H
ft #) | (%) | (%) ft) (tsf)
603.40| Hard gray to dark gray SHALE | 1 75 51
Moisture Content = 7% ] 47.5
-60.0)
Moisture Content = 6% ] 172.1
-65.0)
] 2 97 83
Moisture Content = 1% o 121.7
Moisture Content = 1% ] 192.2
-70.0]
587.40 ]
End of Boring at 71.0° ]
-75.0)

Color pictures of the cores Yes

Cores will be stored for examination until




B-2 Rock Coring

it

0 ftto 2 ft

2 ftto 4 ft



B-2 Rock Coring

T G SR

4 ft to 6 ft

T

6 ft to 8 ft



B-2 Rock Coring

10 ft to 12 ft

12 ftto 14 ft



B-2 Rock Coring

14 ftto 16 ft



ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 1 of 2
STRUCTURE BORING LOG Date 3/29/11
ROUTE _U.S.67 DESCRIPTION _Bridge Over Pope Creek
SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TwP. _14N RNG. 2W
Boring No. B-3 Pier 2 D B Surface Water Elev. ___650.1 | D B
Station 864+50 E L Groundwater Elev.: E L
Offset 27.00ft RT P O when drilling __640.7 | P o
T W Qu | W at Completion T W Qu | W
Surface Elev. _666.70 ft H S tsf | % after Hrs. H S tsf | %
Stiff brown SILTY CLAY | Very soft to soft gray SILTY |
LOAM, moist CLAY LOAM, moist
1 P 16 |0 B 24
1 1.0 1 0.21
I I
I B 19 637.70 1 P 28
] 2 185 Very loose brown fine to | 2 05
5 4 medium SAND, saturated 30 2
660.70 | ]
Stiff dark brown SILTY | 2 B 23 |
CLAY LOAM, moist 4 1.93
— 2 |
_ 633.70 |
Stiff gray SILTY LOAM,
1 B 19 | moist 1 P 20
| 3 144 | 2 15
10 4 35 3
65570 | ]
Very stiff brown-gray SILTY 11 B 25 |
CLAY LOAM, moist 3 2.21
— & |
1 B 21 1 P 27
| 3 2.62 | 3 1.0
15 6 a0 4
650.70 | ]
Stiff gray-brown SILTY 11 B 22 |
CLAY LOAM, moist 3 1.27
— 3 |
648.70 ]
Soft to medium stiff
gray-brown SILTY CLAY 0 B 27 1 B 26
LOAM, moist 1 2 049 1 2 115
200 2 45| 4
] 620.70 |
|1 B 29 || Hard gray to dark gray |
2 0.62 SILTY CLAY LOAM -
] 3 WEATHERED SHALE t
643.70 |
Soft gray SILTY CLAY Hard drilling at 46'
LOAM, moist o B 26 15 P 11
| 1 o4 | 40 45+
25 2 50 35

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test
Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

STRUCTURE NO. _066-0019

ROUTE _U.S. 67
SECTION _103-BR

COUNTY _Mercer

Boring No. B-3 Pier 2 D B
Station 864+50 E L
Offset 27.00ft RT P 0
T w Qu | W
Elevation _616.70 ft H S tsf | %
Hard gray to dark gray |
SILTY CLAY LOAM -
WEATHERED SHALE ]
] 11 P 14
| 25 45+
55/ 39
| 42 P 10
58 4.5+
-60
oo/ P15
Boring continued with rock ] 4.5+
core 601.70 _ -65
79

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test

-75

Stations Denths Offset and Flevations are in Feet

Date

Page 2 of 2
3/29/11



Testing Service Corporation

Page 2 of 2
STRUCTURE ROCK CORING LOG oate |
ROUTE _U.S.67 DESCRIPTION _Bridge Over Pope Creek
SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY Mercer
Boring No. B-3 Pier 2 Core Type _NX R R | CORE | COMP.
Station 864+50 Core Diameter ___ 2 in E : S
Offset 27.00ft RT Core Length __ 15  ft 8 Q T E
Surface Elev. _666.70 ft \% D M N
E E G
Top Core R T
Elev. Coring Notes and Rock Description Run Y (Min/ H
ft # | () | (%) ft) (tsf)
601.70| Hard gray to dark gray SHALE 1 1 97 | 82
-70.0]
Moisture Content = 1% ] 132.5
Moisture Content = 1% ] 162.7
-75.0
Moisture Content = 1% | 2 93 | 77 2275
Moisture Content = 1% ] 160.6
586.70 -80.0)
End of Boring at 80' ]
-85.0

Color pictures of the cores Yes

Cores will be stored for examination until




B-3 Rock Coring

0 ftto 2 ft

L T R

2ftto 4 ft



B-3 Rock Coring

A W H "EMJ?"‘M’W‘“

4fttob ft

6 ft to 8 ft



B-3 Rock Coring

e e T TR

10 ft to 12 ft

e

il S BRI T L L

10 ftto 12 ft



B-3 Rock Coring

12 ftto 14 ft

B
L

14 ft to 16 ft



ROUTE _U.S.67

ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

DESCRIPTION _Bridge Over Pope Creek

Date

Page 1 of 2
3/30/11

SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TwWP. _14N _  RNG. 2W
Boring No. B-4 S. Abutment D B Surface Water Elev. ___650.1 | D B
Station 865+30 E L Groundwater Elev.: E L
Offset 27.00ft RT P O when drilling __ 6450 | P o
T w Qu | W at Completion T W Qu | W
Surface Elev. _667.00 ft H S tsf | % after Hrs. H S tsf | %
Stiff brown SILTY CLAY ] ]
LOAM, moist 641.00
|l 2 B 19 || Very loose brown SANDY 1 0 20
2 1.05 LOAM, saturated 0
] 3 T 2
664.00 639.00
Stiff brown SILTY LOAM, Very loose brown fine to
moist 1 B 21 || medium SAND, saturated 638.00 1 23
] 3 1.15 Very loose brown-gray 11
5 5 SANDY LOAM, saturated 30 3
661.00 ]
Stiff dark brown SILTY | 2 P 23 |
CLAY LOAM, moist | 3 2.0 635.00
o Stiff gray SILTY LOAM, ]
659.00 moist ]
Stiff brown brown SILTY
CLAY LOAM, moist 1 P 25 2 P 21
] 3 15 ] 3 1.5
657.00 .10 4 35 O
Very stiff to stiff brown-gray | 5' Blow-in at 35' |
SILTY CLAY LOAM, moist ]
| 2 B 23 |
5 2.46
— a |
] 629.00
Very stiff to stiff gray SILTY
2 B 24 || LOAM, moist 3 P 24
] 5 2.67 ] 5 2.0
15 a0 6
1 B 27
] 3 1.03 O]
— 1 |
649.00 _
Soft brown-gray SILTY
CLAY LOAM, very moist 11 B 28 _ |1 3 P 21
| 3 0.49 | 4 1.5
20 3 622.00 -45| 9
| Hard gray SILTY CLAY |
LOAM - WEATHERED
0 B 30 || SHALE T
1 0.41 B
— 3 |
644.00 ]
Very loose brown-gray Hard drilling at 45'
SILT, wet 0 23 6 P 10
] o -] 23 45+
25 1 50/ 90

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test
Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 2 of 2
STRUCTURE BORING LOG Date 3/30/11

STRUCTURE NO. _066-0019
ROUTE _U.S. 67
SECTION _103-BR
COUNTY _Mercer
Boring No. B-4 S. Abutment B
Station 865+30 L
Offset 27.00ft RT 0

W Qu | W
Elevation _617.00 ft S tsf | %
Hard gray SILTY CLAY
LOAM - WEATHERED
SHALE

615.00

Hard gray SHALE

20 P 9

100/5" 4.5+
60 9 9
100/3" 4.5+
607.00

End of Boring at 60" - Auger
Refusal

: ; ; : IHTUTmO
bk e e L b s

-75

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test
Stations Denths Offset and Flevations are in Feet




Appendix D



STATE OF ILLINOIS

DEPARTMENT OF TRANSPORTATION

B-1 B-3
863+57 864+50
30.0 FT LT 27.0 FT RT
EL ©58.60 FT EL 666.70 FT
3/31/11 EXISTING PROFILE 3729/11 PROPOSED PROFILE
X N Qu wWz,—— D EL ——————————— /
0
3 1.0 P 16 —— | L
_ 6 | 1858 19 .
‘W7 - 660.70
e 8 1.93 B 23 _]
3 | 15pP 26 : Ras . TR B L0 STIff dark b Lty cLay LOAM, +
] 655.60 Sf ff dark b SILTY CLAY LOAM, T oo ] i ar rown mois o,
5 | 05P 33 11 e DL e e “\Nd’unrp\(i‘)‘\?d’o 9 | 221B 25 o O S e S NS L. o STeL e1oi e S et
: -5 | 653.10 Sm‘f dark brown SILTY CLAY LOAM, very molist 3 062 B -
— ‘ . -157]
5 |0458B) 26 . very sﬂﬁ“ brown groy SILTY CLAY LOAM, moist
7 0.5 P | 28 4 ,% H I ! et 8 2z ] 648 70 | (Sﬂﬁ‘ groy browm SILTY CLAY LOAM, moist
] 647.60 Soft brown-gray SILTY CLAY LOAM, moist I 4 0.49 B 27 _] 35 s
11 I : : -20"] - o : \‘\ i
] 645.60 Med\um dense brown coarse SAND and small GRAVEL, saturated: 5 0.62 8 29 | : ¥ ‘\
AR [ I I N . st r
8 7 15 ] ] 643.70 Sof+ fo med\um sﬂﬁ“ groy brown SILTY CLAY LOAM, moist
Ulho.72i].642.60  Loose brown SANDY LOAM, saturated [ ] R opd
15 i D P 3 041B 26 o5 Lo
e ] b ] [
i ] 3 0.21 B 24
10 20 L . L
] 637.60 Medium dense brown fine SAND, saturated Tl . 637.70 Very soft to soft gray SILTY CLAY LOAM, moist
4| o05P 28 30
12 1.35 B | 29 _] 0| |
13 LI5B |20 _p5] N 633.70 Very loose brown fine to medium SAND, saturated
3 | L0P 28 N 5| L5FP] 20 -357]
8 078 B 23 _35] -
| | 626.60  Stiff to medium stiff gray SILTY LOAM, moist 7 Lo P 27 -407]
23 |3.08B 16 _35 .
— 6 1.15 B 26 —]
-45
N 620.70 Stiff gray SILTY LOAM, moist
47 253 B 14 _40 ]
. 75 | 45+ P 1 501
58 203 S| 17 _45 .
- 64 | 45+ P 14 55—
50/3" 4.5+ P 16 50 608.60 Very stiff to hard gray SILTY CLAY LOAM - WEATHERED SHALE |
. 100 | 4.5+ P | 10 -60
101 |45+ P 15 _gg .
N 100/5" | 4.5+ P 15 ~657] 601.70 Hard gray to dark gray SILTY CLAY LOAM - WEATHERED SHALE
—] BEGIN ROCK CORING CORE RUN *#1; RECOVERY = 97%; R.Q.D. = 827%
10075 4.5+ P16 _gp—| | 598.60 Hard gray to dark gray SHALE I
-70 |
132.5 1 ]
162.7 1 -75 CORE RUN #2; RECOVERY = 93%; R.Q.D. = 77%
221.5 1 ]
160.6 1 N
-80 ] 586.70 Hard gray fo dark gray SHALE
LEGEND WATER TABLE LEGEND
- F : ¥ = Groundwater Level First Encountered
EL = Elevation (ft) =
SUBSURFACE DATA PROFILE D = Depth Below Existing Ground Surface (ft)
US 67 OVER POPE CREEK NOT TO SCALE N = SPT N-Value (AASHTO T206) ¥ = Groundwater Level Upon Completion
Qu = Unconfined compressive Strength in tons per tsf (tsf)
DESIGNED - - 200 F.A.P., 310 - SECTION 103-BR W = e o B g P7 penetrometen) ¥ = Groundwater Level After __ hours
EXAMINED
CHECKED - MERCER COUNTY
ENGINEER OF BRIDGE DESIGN F.A.E SECTION COUNTY TOTAL SHEET
DRAWN - PAssED STATION 864+38.47 TEIRIRDA\ 40! MAIN STREET, SUITE 1130 | SHEET NO. ! RTE. SHEETS| NO.
ENGINEER OF BRIDGES AND STRUCTURES PEORIA, IL 61602 310 103-BR MERCER
CHECKED - STRUCTURE NO. 066-0019 W(309)999 01é3 F(309)999-0120 2
- - SHEETS
ENGINEERING LTD. www.terraengineering.com BORINGS 1 AND 3 CONTRACT NO.

FED. ROAD DIST. NO.

[ILLINOIS| FED. AID PROJECT




STATE OF ILLINOIS
DEPARTMENT OF TRANSPORTATION

B2 86857430
+
sl 27.0 FT RT
F EL 667.00 FT
EL 658.40 FT 330711
3/731/11
/ ‘ D EL N Qu \ﬁF W
. : : \‘H‘ g | |
1 Stiff brown SILTY CLAY LOAM, moist  664.00 I f 5 105 B |19
‘ -5 8 1.15 B | 21
: . . S
| au Wy 0 EL . Stiff brown SILTY LOAM, mo\-ST 661.00 - 8 20 P |23
: B R L 0 I Stiff dark brown SILTY CLAY LOAM, moist 659.00
[ 0 F 30 ----- . \ P i Stiff brown brown SILTY CLAY LOAM, moist 657.00 | [=10 7 L5 P 125
aE . o | 655.40¢ == Medium stiff dark brown SILTY CLAY LOAM, very moist j ‘W@ﬁﬁoob@}@@%mﬁﬁﬁaﬂ%m%%&% T E U 246 8 23
A 25 P 18 T2 o e A e sl == — — ol E
. 2| | 65240 Very stiff dark brown-brown SILTY CLAY LOAM, moist | s 10 2678 24
Ca 3 05P| 31 - C: o i
| ] O : | | —
: : 2 0.5 P 31 7107! T | QR 0 Very stiff to stiff brown-gray SILTY CLAY LOAM, moist 649.00 T ! 1.03 B 27
1 ] \ i S B Q) 25 -
sl 0 30 647.40 Soft ‘d‘or"K b‘ro‘wr‘w SILTTY CLAY LOAM, very moist $PG086C OOD : o@ 0Py (5 : | : =20 6 0.49 B |28
P : B ] . : O T TS U TT UL S WU 1 —
BN G 1 24 | | ‘ A : ; Soft brown-gray SILTY CLAY LOAM, very moist 644.00 [ [~ 30418 30
] S — 642.40 Very loose brown-gray SANDY LOAM, wet e o5 1 23
vl 12 22 ] : | : Lo Very loose brown-gray SILT, wet 641.00
L 14 7207 Lt P Very loose brown SANDY LOAM, saturated 639.00 — 2 20
637.40 Medium dense brown coarse SAND and small GRAVEL, saturated Very loose brown fine to medium SAND, saturated 638,00 —0 4 23
5 0.49 B, 24 _ | —
| Very loose brown-gray SANDY LOAM, saturated 635.00 I
6 0.62 B| 23 -257] - 6 5P o
5 0.29B 26 n ;—35 '
7 0.5 P 27 730: Stiff gray SILTY LOAM, moist 629.00 R
. a0 11 | 2.0 P |24
11 0908 31 . -
-35
- i i i = 13 1.5 P 21
621.40 Soft to medium stiff gray SILTY LOAM, moist to very moist Very sfiff fo stiff gray SILTY LOAM, moist  622.00 45
7545+ P 1 - -
-40
| Hard gray SILTY CLAY LOAM - WEATHERED SHALE 615.00 | [s0 113 |4.5+ P 110
44 |45+ P 16 _sc| -
4% =55 100/5" | 4.5+ P 9
121 |45+ P| 15 - -
-50
B Hard gray SHALE  607.00 Feq 100737 4.5+ P | 9
100/4" 4,5+ P 13 -551 603.40 Hard light gray to dark gray SILTY CLAY LOAM - WEATHERED SHALE
#1e = A = Y,
BEGIN ROCK CORING : CORE RUN *#1; RECOVERY 75%; R.Q.D. 517
7 ]
47.5 60
172.1 6 _]
65 ] CORE RUN *2; RECOVERY = 977 R.Q.D. = 83%
121.7 1 .
192.2 1 770:
] 587.40 Hard gray to dark gray SHALE
LEGEND WATER TABLE LEGEND
EL = Elevation (ft) Y = Groundwater Level First Encountered
SUBSURFACE DATA PROFILE NOT TO SCALE D = Depth Below Existing Ground Surface (ft)
N = SPT N-Value (AASHTO T206) Y - i
US 67 O\/ER POPE CREEK Qu = Unconfined compressive Strength in tons per fsf (tsf) - Groundwater Level Upon Complefion
- - i = , S= , P= ter)
DESIGNED 200 F.A.P. 310 - SECTION 103-BR L, - Fallure Mode (B= Bulge, S= shear, P= penetrometer ¥ = Groundwater Level After _. hours
w7 Moisture Content Percentage
EXAMINED
CHECKED - MERCER COUNTY F.AP SECTION COUNTY TOTAL | SHEET
ENGINEER OF BRIDGE DESIGN . o
oraun passeD STATION B864+38.47 TEIRISA\ 40! MAIN STREET, SUITE 1130 | SHEET No. 2 [ RIE: SHEETS] NO.
ENGINEER OF BRIDGES AND STRUCTURES PEORIA, IL 61602 310 103-BR MERCER
CHECKED - STRUCTURE NO. 066-0019 W(309)999-0123 F(309)999-0120| o gHEETs HORINGS 2 AND 4 CONTRACT NO
ENGINEERING LTD. www.terraengineering.com .
FED. ROAD DIST. NO.  |ILLINOIS|FED. AID PROJECT




Appendix E



Slide Analysis Information

Document Name

File Name: SLIDE_POPE CREEK_NORTH ABUTMENT_SEISMIC.sli

Pro ect Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure:; Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified
Janbu simplified

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Loading
Seismic Load Coefficient (Horizontal): 0.03198

Material Properties

Material: 1-Silty Clay Loam
Strength Type: Mohr-Coulomb
Unit Weight: 127.26 Ib/ft3
Cohesion: 1000 psf

Friction Angle: O degrees
Water Surface: Water Table
Custom Hu value: 1




Material: 3- Silty Clay Loam

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 124.23 Ib/ft3
Saturated Unit Weight: 128.27 Ib/ft3
Cohesion: 460 psf

Friction Angle: 0 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 4-Sand and Gravel

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 110.66 Ib/ft3
Saturated Unit Weight: 121 Ib/ft3
Cohesion: 0 psf

Friction Angle: 31 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 5-Sandy Loam

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 128.4 Ib/ft3
Saturated Unit Weight: 140.4 Ib/ft3
Cohesion: 0 psf

Friction Angle: 29 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 6- Sand

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 110.66 Ib/ft3
Saturated Unit Weight: 121 Ib/ft3
Cohesion: 0 psf

Friction Angle: 32 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 7-Silty Loam

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 119.04 Ib/ft3
Saturated Unit Weight: 120 Ib/ft3
Cohesion: 1080 psf

Friction Angle: 0 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 8- Silty Clay Loam-Weathered Shale

Strength Type: Mohr-Coulomb
Unit Weight: 143.43 Ib/ft3
Cohesion: 2540 psf

Friction Angle: 0 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: 9-Shale
Strength Type: Mohr-Coulomb
Unit Weight: 149 Ib/ft3




Cohesion: 5000 psf

Friction Angle: 0 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: 2- Silty Clay Loam
Strength Type: Mohr-Coulomb
Unit Weight: 134.33 Ib/ft3
Cohesion: 480 psf

Friction Angle: 0 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
0.000 649.600
140.000 649.600

Material Boundary
0.000 647.600
242.000 647.600

Material Boundary
0.000 645.600
242.000 645.600

Material Boundary
0.000 642.600
242.000 642.600

Material Boundary
0.000 637.600
242.000 637.600

Material Boundary
0.000 626.600
242.000 626.600

Material Boundary
0.000 613.600
242.000 613.600

Material Boundary
0.000 655.600
128.060 655.600

External Boundary

0.000 669.630
0.000 655.600
0.000 649.600
0.000 647.600
0.000 645.600
0.000 642.600

0.000 637.600



0.000

0.000

0.000

242.000
242.000
242.000
242.000
242.000
242.000
242.000
242.000
142.000
140.000
128.060
100.000

Water Table

0.000
140.000

Search Grid

-2.493
245.880
245.880
-2.493

626.600
613.600
575.600
575.600
613.600
626.600
637.600
642.600
645.600
647.600
648.600
648.600
649.600
655.600
669.630

649.600
649.600

677.299
677.299
711.889
711.889



7‘50

7(?0

Safety Factor
-000
-250
-500
.750
-000
-250

OO ARARDMIMRAWWWWNNNNRERPRPRPRPRLPOOOO

-500
-750
-000
-250
-500
-750
-000
.250
-500
-750
-000
-250
-500
-750
-000
.250
-500
-750
-000+

File Name: SLIDE_POPE CREEK_NORTH ABUTMENT_STATIC.sli
Method: bishop simplified

FS: 1.889810

Center: 121.694, 687.182

Radius: 39.064

Left Slip Surface Endpoint: 86.795, 669.630

Right Slip Surface Endpoint: 136.849, 651.178

Resisting Moment=1.46126e+006 Ib-ft

Driving Moment=773229 Ib-ft

6‘50

6?0

Material 1

w

Material 2 v k
— aterial 3

Material € vv\\Material 4

Material 7 Material 5

! oo . o N N N I
0 50 100 150 200 250

Coy
300



terra5
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terra5
Typewritten Text
Material 7

terra5
Typewritten Text
Material 8

terra5
Typewritten Text
Material 9

terra5
Typewritten Text
Material 3

terra5
Typewritten Text
Material 4

terra5
Typewritten Text
Material 5

terra5
Line

terra5
Line

terra5
Line

terra5
Typewritten Text
Material 1


7&")0

7?0

: Safety Factor

-000
-250
-500
-750
-000
-250
-500

.750

-000

-250
-500
-750
-000
.250
-500
-750
-000
-250
-500
-750
-000
.250
-500
-750
-000+

OO ARARDMIMRAWWWWNNNNRERPRPRPRPRLPOOOO

6’:":0

6?0

55‘0

Material 1

File Name: SLIDE_POPE CREEK_NORTH ABUTMENT_SEISMIC.sli

Seismic Load Coefficient (Horizontal): 0.03198
Method: bishop simplified

FS: 1.750890

Center: 121.694, 687.182

Radius: 39.064

Left Slip Surface Endpoint: 86.795, 669.630
Right Slip Surface Endpoint: 136.849, 651.178
Resisting Moment=1.46126e+006 |b-ft

Driving Moment=834580 Ib-ft

50

Co
100

w
Material 2 v

: - V{Material 3
Material 6 V\ Material 4
Material 7 Material 5

o
150 200
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250

» 0.03198
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Slide Analysis Information

Document Name

File Name: SLIDE_POPE CREEK_SOUTH ABUTMENT_SEISMIC.sli

Pro ect Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure:; Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified
Janbu simplified

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Loading
Seismic Load Coefficient (Horizontal): 0.03198

Material Properties

Material: 1-Silty Clay Loam/ Silty Loam
Strength Type: Mohr-Coulomb

Unit Weight: 123.76 Ib/ft3

Cohesion: 1000 psf

Friction Angle: O degrees

Water Surface: Water Table

Custom Hu value: 1




Material: 2- Silty Clay Loam

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 124.23 Ib/ft3
Saturated Unit Weight: 128.27 Ib/ft3
Cohesion: 500 psf

Friction Angle: 0 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 3-Silt

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 109.48 Ib/ft3
Saturated Unit Weight: 113.16 Ib/ft3
Cohesion: 0 psf

Friction Angle: 27 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 4-Sandy Loam

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 141.6 Ib/ft3
Saturated Unit Weight: 145.8 Ib/ft3
Cohesion: 0 psf

Friction Angle: 29 degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 5-Silty Loam

Strength Type: Mohr-Coulomb
Unsaturated Unit Weight: 125.39 Ib/ft3
Saturated Unit Weight: 128.69 Ib/ft3
Cohesion: 1630 psf

Friction Angle: O degrees

Water Surface: Water Table

Custom Hu value: 1

Material: 6-Silty Clay Loam-Weathered Shale

Strength Type: Mohr-Coulomb
Unit Weight: 136.4 Ib/ft3
Cohesion: 5000 psf

Friction Angle: O degrees
Water Surface: Water Table
Custom Hu value: 1

Material: 7-Shale

Strength Type: Mohr-Coulomb
Unit Weight: 149 Ib/ft3
Cohesion: 5000 psf

Friction Angle: O degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
0.000 649.600




140.000 649.600

Material Boundary
0.000 644.000
242.000 644.000

Material Boundary
0.000 641.000
242.000 641.000

Material Boundary
0.000 635.000
242.000 635.000

Material Boundary
0.000 622.000
242.000 622.000

Material Boundary
0.000 615.000
242.000 615.000

External Boundary

0.000 669.630
0.000 649.600
0.000 644.000
0.000 641.000
0.000 635.000
0.000 622.000
0.000 615.000
0.000 600.000

242.000 600.000
242.000 615.000
242.000 622.000
242.000 635.000
242.000 641.000
242.000 644.000
242.000 648.600
142.000 648.600
140.000 649.600
100.000 669.630

Water Table
0.000 649.600
140.000 649.600

Search Grid
-5.671 681.497
244.323 681.497
244.323 719.784
-5.671 719.784
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Method: bishop simplified

FS: 1.931070

Center: 116.875, 695.855

Radius: 51.423

Left Slip Surface Endpoint: 72.641, 669.630
Right Slip Surface Endpoint: 139.676, 649.762
Resisting Moment=2.75705e+006 Ib-ft

Driving Moment=1.42773e+006 Ib-ft

File Name: SLIDE_POPE CREEK_SOUTH ABUTMENT_STATIC.sli
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File Name: SLIDE_POPE CREEK_SOUTH ABUTMENT_SEISMIC.sli
Seismic Load Coefficient (Horizontal): 0.03198

Method: bishop simplified

FS: 1.753850

Center: 116.875, 695.855

Radius: 51.423

Left Slip Surface Endpoint: 72.641, 669.630

Right Slip Surface Endpoint: 139.676, 649.762

Resisting Moment=2.75705e+006 Ib-ft

Driving Moment=1.572e+006 |b-ft
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Appendix F



SEISMIC SITE CLASS DETE MINATION

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT

Modified on 12/10/10

PROJECT TITLE=

-[US 67 over Pope Creek SN 066-0003 (EX) 066-0019 (PR)

Substructure 1

Base of Substruct. Elev. (or ground surf for bents) 662.3ft.

Pile or Shaft Dia. 12finches
Boring Number B-1

Top of Boring Elev. 658.6|ft.

Approximate Fixity Elev. 656.3 ft.

Individual Site Class Definition:

N (bar): 26 (Blows/ft.) Soil Site Class D
Nen (bar): 45 (Blows/ft.) Soil Site Class D <----Controls

Sy (bar):—z_z(ksf) Soil Site Class C
Seismic Bot. Of Layer
Soil Column Sample || Sample Description

Depth Elevation | Thick. N u_ Boundary

(ft) (ft.) (tsf)

657.1 1.50 9| 1.50 B

1.7 654.6) 2.50! 5| 0.50 B
4.2 652.1] 2.50! 5| 0.45

6.7 649.6) 2.50! 7| 0.50 B

9.2 647.1 250 11 B

11.7 644.6) 2.50! 8 B

14.2 642.1 2.50f 15

16.7 639.6) 2.50[ 10 B
19.2 637.1 2.50[ 12| 1.35
21.7 634.6) 250/ 13| 1.15
24.2 632.1] 2.50! 9| 1.00

26.7 629.6) 2.50! 8| 0.78 B
34.2 622.1] 7.50[ 23| 3.08
39.2 617.1 5.00f 47| 2.53

44.2 612.1] 5.00f 58 2.03 B
49.2 607.1] 5.00 100( 5.00
54.2 602.1] 5.00 100( 5.00

101.8 554.5 47.60[ 100( 5.00 R

Substructure 2

Substructure 3

Soil Column Sample | Sample Description
Depth Elevation| Thick. N u Boundary

Base of Substruct. Elev. (or ground surf for bents) 652.69ft. Base of Substruct. Elev. (or ground surf for bents) 656.01|ft.
Pile or Shaft Dia. 12|inches Pile or Shaft Dia. 12finches
Boring Number B-2 Boring Number B-3
Top of Boring Elev. 658.4/ft. Top of Boring Elev. 666.7|ft.
Approximate Fixity Elev. 646.69 ft. Approximate Fixity Elev. 650.01 ft.
Individual Site Class Definition: Individual Site Class Definition:

N (bar): 17 (Blows/ft.) Soil Site Class D N (bar): 14 (Blows/ft.) Soil Site Class E

Ngp, (bar): 4 (Blows/ft.) Soil Site Class D <----Controls Nen (bar): 88 (Blows/ft.) Soil Site Class C
sy (bar): 2.19 (ksf) Soil Site Class C s, (bar): 1.81 (ksf) Soil Site Class D <----Controls
Seismic Bot. Of Layer Seismic Bot. Of Layer

Soil Column Sample || Sample Description
Depth Elevation || Thick. N u Boundary

(ft) (ft.) (tsf) (ft) (ft.) (tsf)
656.9) 1.50 5| 1.00 B 665.2 1.50] 3| 1.00]
654.4] 2,50 20f 2.50 B 662.7 2.50 6| 1.85] B
651.9 2.50 3| 0.50 660.2 2.50 8| 1.93
649.4] 2.50 2| 0.50 B 658.2 2.00 7] 1.44 B
646.9 2.50 0 655.7| 2.50 9] 221
23 644.4] 2.50 1 B 653.2 2.50 9| 2.62 B
4.8 641.9 250 12 650.7 2.50 7] 1.27 B
73 639.4] 250 14 B 18 648.2 2.50 4| 0.49
9.8 636.9 2.50 5| 0.49 4.3 645.7 2.50 5| 0.62 B
12.3 634.4] 2.50 6| 0.62 6.8 643.2 2.50 3| 041
14.8 631.9 2.50 5| 0.29 9.3 640.7 2.50 3] 0.21
17.3 629.4] 2.50 7] 0.50 118 638.2 2.50 4| 0.50 B
223 624.4] 5.00f 11f 0.90 B 16.8 633.2 5.00 3| 1.50] B
27.3 619.4] 5.00f 75/ 5.00 21.8 628.2 5.00 7] 1.00]
323 614.4] 5.00] 44| 5.00 26.8 623.2 5.00 6] 1.15] B
37.3 609.4] 5.00] 100{ 5.00 31.8 618.2 5.00f 75| 5.00
423 604.4] 5.00] 100f 5.00 36.8 613.2 5.00f 64| 5.00
100.0 546.7| 57.70| 100{ 5.00 R 41.8 608.2 5.00( 100{ 5.00
46.8 603.2 5.00( 100{ 5.00
100.0 550.0 53.20( 100{ 5.00 R

Substructure 4

Base of Substruct. Elev. (or ground surf for bents) 662.26ft.

Pile or Shaft Dia. 12|inches
Boring Number B-4

Top of Boring Elev. 667|ft.

Approximate Fixity Elev. 656.26 ft.

Individual Site Class Definition:

N (bar): 12 (Blows/ft.) Soil Site Class E
Nen (bar): 5 (Blows/ft.) Soil Site Class D <----Controls

s, (bar): 2.57 (ksf) Soil Site Class C
Seismic Bot. Of Layer
Soil Column Sample | Sample Description

Depth Elevation || Thick. N u_ Boundary
(ft) (ft.) (tsf)
665.5) 1.50 5| 1.05 B
663.0) 2.50 8| 1.15 B
660.5) 2.50 8| 2.00 B
658.0) 2.50 7| 1.50 B
0.8 655.5) 2.50| 11| 2.46
33 653.0) 2.50| 10| 2.67
5.8 650.5) 2.50 7| 1.03 B
8.3 648.0) 2.50 6| 0.49
10.8 645.5) 2.50 3| 0.41 B
13.3 643.0) 2.50 1 B
15.8 640.5) 2.50 2 B
18.3 638.0) 2.50 4 B
233 633.0) 5.00 8| 1.50 B
28.3 628.0) 5.00] 11| 2.00
333 623.0) 5.00] 13| 1.50 B
38.3 618.0) 5.00| 100| 5.00
433 613.0 5.00| 100| 5.00
101.8 554.5 58.50| 100| 5.00 R

Global Site Class Definition: Substructures 1 through 4

N (bar): 17 (Blows/ft.) Soil Site Class D
Nen (bar): 42 (Blows/ft.) Soil Site Class D <----Controls

s, (bar): 2.19 (ksf) Soil Site Class C
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011
SUBSTRUCTURE North Abutment . . )
REFERENCE BORING B-1 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. 664.30 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.30 ft 413 KIPS 226 KIPS 124 KPS 45 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================:{t
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========: ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS
PILE TYPE AND SIZE == : Metal Shell 14"® w/.25" walls
Pile Perimeter 3.665 FT.
Pile End Bearing Area 1.069 SQFT.
BOT. NOMINAL FACTORED | FACTORED
OF UNCONF. | SP.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  ENDBRG| TOTAL REQ'D LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. |RESIST. | RESIST. BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT.) (FT.) (TSF.)  |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
658.60 | 3.70 1.00 8 15.1 32.7 33 0 0 18 6
657.10 1.50 1.50 9 8.3 17.6 29.2 29 0 0 16 7
654.60 | 2.50 0.50 5 5.6 59 34.2 34 0 0 19 10
652.10 | 2.50 0.45 5 5.1 53 39.9 40 0 0 22 12
649.60 | 2.50 0.50 7 5.6 59 113.6 114 0 0 63 15
647.10 | 2.50 11 Medium Sand 9.3 74.0 89.3 89 0 0 49 17
644.60 | 2.50 8 Very Fine Silty Sand 5.8 40.4 155.6 156 0 0 86 20
642.10 | 2.50 15 Medium Sand 12.7 100.9 134.6 135 0 0 74 22
639.60 | 2.50 10 Medium Sand 8.4 67.3 91.6 92 0 0 50 25
637.10 | 2.50 1.35 12 12.8 15.8 102.1 102 0 0 56 27
634.60 | 2.50 1.15 13 11.4 13.5 111.7 112 0 0 61 30
632.10 | 2.50 1.00 9 10.2 1.7 119.3 119 0 0 66 32
629.60 | 2.50 0.78 8 8.3 9.1 154.5 155 0 0 85 35
624.60 | 5.00 3.08 23 44.7 36.1 192.8 193 0 0 106 40
619.60 | 5.00 2.53 47 39.0 29.7 2259 226 0 0 124 45
614.60 | 5.00 2.03 58 33.7 23.8 740.5 741 0 ] ilawa =]
609.60 | 5.00 100 Hard Till 199.6 504.7 940.1 940 0 ] 517 55
604.60 | 5.00 100 Hard Till 199.6 504.7 971.5 974 0 ] =¥y 60
603.60 1.00 Shale 336.5

2/14/2012 Pile Length vs. Capacity Analysis North Abut_Modified IDOT Pile Length_version 10-18-11.xls




IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011
SUBSTRUCTURE North Abutment . . )
REFERENCE BORING B-1 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. 664.30 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.30 ft 513 KIPS 226 KIPS 124 KPS 45 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================:{t
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========: ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts =====  68.84 KIPS
PILE TYPE AND SIZE == : Metal Shell 14"® w/.312" walls
Pile Perimeter 3.665 FT.
Pile End Bearing Area 1.069 SQFT.
BOT. NOMINAL FACTORED | FACTORED
OF UNCONF. | SP.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  ENDBRG| TOTAL REQ'D LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. |RESIST. | RESIST. BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT.) (FT.) (TSF.)  |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
658.60 | 3.70 1.00 8 15.1 32.7 33 0 0 18 6
657.10 1.50 1.50 9 8.3 17.6 29.2 29 0 0 16 7
654.60 | 2.50 0.50 5 5.6 59 34.2 34 0 0 19 10
652.10 | 2.50 0.45 5 5.1 53 39.9 40 0 0 22 12
649.60 | 2.50 0.50 7 5.6 59 113.6 114 0 0 63 15
647.10 | 2.50 11 Medium Sand 9.3 74.0 89.3 89 0 0 49 17
644.60 | 2.50 8 Very Fine Silty Sand 5.8 40.4 155.6 156 0 0 86 20
642.10 | 2.50 15 Medium Sand 12.7 100.9 134.6 135 0 0 74 22
639.60 | 2.50 10 Medium Sand 8.4 67.3 91.6 92 0 0 50 25
637.10 | 2.50 1.35 12 12.8 15.8 102.1 102 0 0 56 27
634.60 | 2.50 1.15 13 11.4 13.5 111.7 112 0 0 61 30
632.10 | 2.50 1.00 9 10.2 1.7 119.3 119 0 0 66 32
629.60 | 2.50 0.78 8 8.3 9.1 154.5 155 0 0 85 35
624.60 | 5.00 3.08 23 44.7 36.1 192.8 193 0 0 106 40
619.60 | 5.00 2.53 47 39.0 29.7 2259 226 0 0 124 45
614.60 | 5.00 2.03 58 33.7 23.8 740.5 741 ] ] ilawa =]
609.60 | 5.00 100 Hard Till 199.6 504.7 940.1 940 0 ] 517 55
604.60 | 5.00 100 Hard Till 199.6 504.7 971.5 974 0 ] =¥y 60
603.60 1.00 Shale 336.5

2/13/2012 Pile Length vs. Capacity Analysis North Abut_Modified IDOT Pile Length_version 10-18-11.xls




IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE North Abutment . . .
REEERENCE BORING B-1 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. 664.30 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.30 ft 335 KiPs 277 KIPS 152 KIPS Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS
PILE TYPE AND SIZE ==

: Steel HP 10 X 42
Plugged Pile Perimeter 3.300 FT.

4.858 FT.
Plugged Pile End Bearing Area==============  0.680 SQFT. Unplugged Pile End Bearing Area===== 0.086 SQFT.

BOT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED

OF UNCONF. | SP.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  ENDBRG| TOTAL SIDE | ENDBRG. | TOTAL REQD LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. |RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURor DD | FROMDD | AVAILABLE LENGTH

(FT) | (FT) (TSF)  |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
658.60 | 3.70 1.00 8 8.7 23.0 12.8 14.6 15 0 0 8 6
657.10 | 1.50 1.50 9 4.8 14.3 18.2 7.0 1.8 20.4 18 0 0 10 7
654.60 | 2.50 0.50 5} 3.2 4.8 20.9 4.7 0.6 25.1 21 0 0 12 10
652.10 | 2.50 0.45 5} 29 4.3 24.3 43 0.5 29.4 24 0 0 13 12
649.60 | 2.50 0.50 7 3.2 4.8 41.4 4.7 0.6 35.9 36 0 0 20 15
647.10 2.50 11 Medium Sand 1.7 18.6 34.6 24 2.4 37.3 35 0 0 19 17
644.60 2.50 8 Very Fine Silty Sand 1.0 10.2 50.9 15 1.3 40.7 41 0 0 22 20
642.10 | 2.50 15 Medium Sand 2.3 25.4 44.7 3.3 3.2 43.0 43 0 0 24 22
639.60 | 2.50 10 Medium Sand 15 17.0 42.1 2.2 21 44.7 42 0 0 23 25
637.10 2.50 1.35 12 7.4 12.9 47.6 10.9 1.6 55.3 48 0 0 26 27
634.60 2.50 1.15 13 6.5 11.0 52.7 9.6 1.4 64.7 53 0 0 29 30
632.10 2.50 1.00 9 5.9 9.5 56.4 8.6 1.2 73.1 56 0 0 31 32
629.60 | 2.50 0.78 8 4.8 7.4 83.1 7.0 0.9 82.9 83 0 0 46 35
624.60 5.00 3.08 23 25.7 29.4 103.6 37.9 3.7 120.1 104 0 0 57 40
619.60 | 5.00 2.53 47 22.4 241 121.3 33.0 31 152.5 121 0 0 67 45
614.60 5.00 2.03 58 19.4 19.4 248.4 28.5 2.4 194.7 195 0 0 107 50
609.60 | 5.00 100 Hard Till 35.6 127.1 284.0 52.4 16.1 247.0 247 0 0 136 55
604.60 | 5.00 100 Hard Till 35.6 127.1 277.2 52.4 16.1 294.0 277 0 0 152 60
603.60 | 1.00 Shale 84.8 10.7

2/13/2012 Pile Length vs. Capacity Analysis North Abut_Modified IDOT Pile Length_version 10-18-11.xls




IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE North Abutment . . .
REEERENCE BORING B-1 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. 664.30 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.30 ft 418 KiPs 352 Kkips 193 KIPS Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS

PILE TYPE AND SIZE == : Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT.

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. | SP.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  ENDBRG| TOTAL SIDE | ENDBRG. | TOTAL REQD LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. |RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURor DD | FROMDD | AVAILABLE LENGTH

(FT) | (FT) (TSF)  |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
658.60 | 3.70 1.00 8 10.4 311 15.2 175 18 0 0 10 6
657.10 | 1.50 1.50 9 5.7 20.7 23.0 8.4 2.3 24.4 23 0 0 13 7
654.60 | 2.50 0.50 5} 3.9 6.9 26.2 5.7 0.8 29.9 26 0 0 14 10
652.10 | 2.50 0.45 5} 35 6.2 30.4 51 0.7 35.2 30 0 0 17 12
649.60 | 2.50 0.50 7 3.9 6.9 54.3 5.7 0.8 43.0 43 0 0 24 15
647.10 2.50 11 Medium Sand 2.0 26.9 44.1 2.9 2.9 44.6 44 0 0 24 17
644.60 2.50 8 Very Fine Silty Sand 1.2 14.7 67.4 1.8 1.6 48.8 49 0 0 27 20
642.10 2.50 15 Medium Sand 2.7 36.7 57.8 4.0 4.0 514 51 0 0 28 22
639.60 | 2.50 10 Medium Sand 1.8 245 53.7 2.6 2.7 53.4 53 0 0 29 25
637.10 2.50 1.35 12 8.9 18.6 59.8 13.0 2.0 66.1 60 0 0 33 27
634.60 2.50 1.15 13 7.9 15.8 65.6 11.5 1.7 77.3 66 0 0 36 30
632.10 2.50 1.00 9 7.0 13.8 69.7 10.3 15 87.3 70 0 0 38 32
629.60 | 2.50 0.78 8 5.7 10.7 107.1 8.4 1.2 99.2 99 0 0 55 35
624.60 5.00 3.08 23 30.9 42.4 130.4 45.2 4.6 143.5 130 0 0 72 40
619.60 | 5.00 2.53 47 26.9 34.9 150.5 39.4 3.8 182.2 150 0 0 83 45
614.60 | 5.00 2.03 58 233 28.0 329.5 341 31 233.3 233 0 0 128 50
609.60 | 5.00 100 Hard Till 42.7 183.7 372.3 62.5 20.1 295.8 296 0 0 163 55
604.60 | 5.00 100 Hard Till 42.7 183.7 353.8 62.5 20.1 351.6 352 0 0 193 60
603.60 | 1.00 Shale 1225 13.4

2/13/2012 Pile Length vs. Capacity Analysis North Abut_Modified IDOT Pile Length_version 10-18-11.xls




IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE North Abutment . . .
REEERENCE BORING B-1 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. 664.30 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.30 ft 497 KIPS 358 KiPs 197 KIPS Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS

PILE TYPE AND SIZE ==

: Steel HP 12 X 63
Plugged Pile Perimeter 4.000 FT.

5.883 FT.
Plugged Pile End Bearing Area============== 1.000 SQFT. Unplugged Pile End Bearing Area===== 0.128 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  ENDBRG| TOTAL SIDE | END BRG. | TOTAL REQD 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.)
658.60 | 3.70 1.00 8 10.5 315 155 18.2 18 0 0 10 6
657.10 | 1.50 1.50 9 5.8 21.0 23.3 8.5 2.7 24.9 23 0 0 13 7
654.60 | 2.50 0.50 5} 3.9 7.0 26.5 5.7 0.9 30.5 26 0 0 15 10
652.10 | 2.50 0.45 5} 35 6.3 30.7 5.2 0.8 35.8 31 0 0 17 12
649.60 | 2.50 0.50 7 3.9 7.0 55.0 5.7 0.9 44.1 a4 0 0 24 15
647.10 | 2.50 11 Medium Sand 2.0 27.4 44.6 2.9 35 455 45 0 0 25 17
644.60 | 2.50 8 Very Fine Silty Sand 1.2 14.9 68.2 1.8 1.9 50.2 50 0 0 28 20
642.10 | 2.50 15 Medium Sand 2.7 37.4 58.5 4.0 4.8 52.6 53 0 0 29 22
639.60 | 2.50 10 Medium Sand 1.8 24.9 54.3 2.7 3.2 54.5 54 0 0 30 25
637.10 | 2.50 1.35 12 8.9 18.9 60.5 13.1 2.4 67.3 60 0 0 33 27
634.60 | 2.50 1.15 13 7.9 16.1 66.3 11.7 2.1 78.7 66 0 0 36 30
632.10 | 2.50 1.00 9 7.1 14.0 70.3 10.5 1.8 88.8 70 0 0 39 32
629.60 | 2.50 0.78 8 5.8 10.9 108.3 8.5 1.4 101.4 101 0 0 56 35
624.60 | 5.00 3.08 23 31.2 43.2 131.8 45.9 5.5 146.3 132 0 0 73 40
619.60 | 5.00 2.53 47 27.2 355 152.0 39.9 4.5 185.3 152 0 0 84 45
614.60 | 5.00 2.03 58 235 28.4 333.9 34.6 3.6 240.1 240 0 0 132 50
609.60 | 5.00 100 Hard Till 43.1 186.8 377.0 63.4 23.9 303.5 304 0 0 167 55
604.60 | 5.00 100 Hard Till 43.1 186.8 357.8 63.4 23.9 359.0 358 0 0 197 60
603.60 | 1.00 Shale 124.6 15.9
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE North Abutment . . .
REEERENCE BORING B-1 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. 664.30 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.30 ft 578 KIPS 425 KIPs 234 Kips Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS

PILE TYPE AND SIZE == : Steel HP 14 X 73
Plugged Pile Perimeter 4.700 FT.

6.975 FT
Plugged Pile End Bearing Area============== 1.379 SQFT. Unplugged Pile End Bearing Area===== 0.149 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  ENDBRG| TOTAL SIDE | END BRG. | TOTAL REQD 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.)
658.60 | 3.70 1.00 8 12.4 41.3 18.3 215 21 0 0 12 6
657.10 | 1.50 1.50 9 6.8 29.0 28.8 10.1 31 29.4 29 0 0 16 7
654.60 | 2.50 0.50 5} 4.6 9.7 324 6.8 1.0 36.1 32 0 0 18 10
652.10 | 2.50 0.45 5} 4.2 8.7 375 6.2 0.9 42.4 38 0 0 21 12
649.60 | 2.50 0.50 7 4.6 9.7 70.2 6.8 1.0 52.2 52 0 0 29 15
647.10 | 2.50 11 Medium Sand 2.4 37.8 55.4 35 4.1 53.9 54 0 0 30 17
644.60 | 2.50 8 Very Fine Silty Sand 15 20.6 87.8 2.2 2.2 59.4 59 0 0 33 20
642.10 | 2.50 15 Medium Sand 3.2 51.5 73.8 4.8 5.6 62.3 62 0 0 34 22
639.60 | 2.50 10 Medium Sand 21 34.4 67.7 3.2 3.7 64.6 65 0 0 36 25
637.10 | 2.50 1.35 12 10.5 26.1 74.4 15.6 2.8 79.8 74 0 0 41 27
634.60 | 2.50 1.15 13 9.3 22.2 80.8 13.8 2.4 93.3 81 0 0 44 30
632.10 | 2.50 1.00 9 8.3 19.3 84.9 12.4 2.1 105.2 85 0 0 47 32
629.60 | 2.50 0.78 8 6.8 15.1 136.1 10.1 1.6 120.1 120 0 0 66 35
624.60 | 5.00 3.08 23 36.6 59.5 162.1 54.4 6.4 173.3 162 0 0 89 40
619.60 | 5.00 2.53 47 31.9 48.9 184.4 47.4 5.3 219.6 184 0 0 101 45
614.60 | 5.00 2.03 58 27.6 39.2 430.4 41.0 4.2 284.1 284 0 0 156 50
609.60 | 5.00 100 Hard Till 50.7 257.7 481.1 75.2 27.8 359.3 359 0 0 198 55
604.60 | 5.00 100 Hard Till 50.7 257.7 445.8 75.2 27.8 425.2 425 0 0 234 60
603.60 | 1.00 Shale 171.8 185
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE North Abutment . . .
REEERENCE BORING B-1 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. 664.30 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.30 ft 705 KIPS 433 KIPS 238 KIPS Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS
PILE TYPE AND SIZE ==

: Steel HP 14 X 89
Plugged Pile Perimeter 4.750 FT.

7.033 FT
Plugged Pile End Bearing Area============== 1.409 SQFT. Unplugged Pile End Bearing Area===== 0.181 SQFT.

BOT. NOMINAL PLUGGED NOMINAL UNPLUG'D FACTORED | FACTORED

OF UNCONF. | SP.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  ENDBRG| TOTAL SIDE | ENDBRG. | TOTAL REQD LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. |RESIST. | RESIST. | RESIST. | RESIST. | RESIST. | BEARING | SCOURor DD | FROMDD | AVAILABLE LENGTH

(FT) | (FT) (TSF)  |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
658.60 | 3.70 1.00 8 125 42.1 185 22.3 22 0 0 12 6
657.10 | 1.50 1.50 9 6.9 29.6 29.2 10.1 3.8 29.9 29 0 0 16 7
654.60 | 2.50 0.50 5} 4.6 9.9 329 6.9 13 36.6 33 0 0 18 10
652.10 | 2.50 0.45 5} 4.2 8.9 38.0 6.2 11 43.0 38 0 0 21 12
649.60 | 2.50 0.50 7 4.6 9.9 71.4 6.9 13 53.5 54 0 0 29 15
647.10 2.50 11 Medium Sand 2.4 38.6 56.2 35 5.0 54.8 55 0 0 30 17
644.60 2.50 8 Very Fine Silty Sand 15 21.1 89.3 2.2 2.7 61.1 61 0 0 34 20
642.10 | 2.50 15 Medium Sand 3.2 52.6 75.0 4.8 6.8 63.6 64 0 0 35 22
639.60 | 2.50 10 Medium Sand 2.2 35.1 68.7 3.2 4.5 65.7 66 0 0 36 25
637.10 2.50 1.35 12 10.6 26.7 75.4 15.7 3.4 80.9 75 0 0 41 27
634.60 2.50 1.15 13 9.4 22.7 81.8 13.9 2.9 94.5 82 0 0 45 30
632.10 2.50 1.00 9 8.4 19.7 85.9 12.5 2.5 106.4 86 0 0 47 32
629.60 | 2.50 0.78 8 6.9 15.4 138.2 10.2 2.0 122.4 122 0 0 67 35
624.60 5.00 3.08 23 37.0 60.8 164.4 54.8 7.8 175.9 164 0 0 90 40
619.60 | 5.00 2.53 47 323 49.9 186.8 47.8 6.4 222.4 187 0 0 103 45
614.60 | 5.00 2.03 58 27.9 40.1 437.8 41.3 5.2 292.4 292 0 0 161 50
609.60 | 5.00 100 Hard Till 51.2 263.2 489.0 75.8 33.9 368.2 368 0 0 203 55
604.60 | 5.00 100 Hard Till 51.2 263.2 452.5 75.8 33.9 432.7 433 0 0 238 60
603.60 | 1.00 Shale 175.5 22.6
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Pile Design Table for North Abutment utilizing Boring #B-1

Nominal Factored | Estimated Nominal Factored | Estimated Nominal Factored Estimated
Required | Resistance Pile Required | Resistance Pile Required | Resistance Pile
Bearing Available Length Bearing Available Length Bearing Available Length
(Kips) (Kips) (Ft) (Kips) (Kips) (Ft) (Kips) (Kips) (Ft)
Metal Shell 12"® w/.179" walls Steel HP 10 X 57 Steel HP 14 X 73
101 56 32 124 68 45 120 66 35
128 70 35 201 111 50 162 89 40
162 89 40 254 140 55 184 101 45
191 105 45 284 156 60 284 156 50
Metal Shell 12"® w/.25" walls Steel HP 12 X 53 359 198 55
101 56 32 99 55 35 425 234 60
128 70 35 130 72 40 Steel HP 14 X 89
162 89 40 150 83 45 122 67 35
191 105 45 233 128 50 164 90 40
Metal Shell 14"® w/.25" walls 296 163 55 187 103 45
119 66 32 352 193 60 292 161 50
155 85 35 Steel HP 12 X 63 368 203 55
193 106 40 101 56 35 433 238 60
226 124 45 132 73 40 Steel HP 14 X 102
Metal Shell 14"® w/.312" walls 152 84 45 124 68 35
119 66 32 240 132 50 167 92 40
155 85 35 304 167 55 189 104 45
193 106 40 358 197 60 298 164 50
226 124 45 Steel HP 12 X 74 374 206 55
Steel HP 8 X 36 103 57 35 438 241 60
96 53 45 134 74 40 Steel HP 14 X 117
157 86 50 154 85 45 88 48 32
199 109 55 245 135 50 126 69 35
214 118 60 309 170 55 169 93 40
Steel HP 10 X 42 363 200 60 192 105 45
121 67 45 Steel HP 12 X 84 306 168 50
195 107 50 104 57 35 383 211 55
247 136 55 136 75 40 445 245 60
277 152 60 157 86 45 Precast 14"x 14"
250 138 50 117 64 25
314 173 55 130 71 27
368 202 60 142 78 30
152 84 32
197 108 35
246 135 40
Timber Pile
111 61 35
147 81 40




Appendix G
Part- Il



IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT

Modified 10/18/2011

SUBSTRUCTURE South Abutment . . )
REFERENCE BORING B4 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. 664.26 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.26 ft 413 KIPS 175 KIPS 96 KIPS 37 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================:{t
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========: ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS
PILE TYPE AND SIZE == : Metal Shell 14"® w/.25" walls
Pile Perimeter 3.665 FT.
Pile End Bearing Area 1.069 SQFT.
BOT. NOMINAL FACTORED | FACTORED
OF UNCONF. | SP.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  ENDBRG| TOTAL REQ'D LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. |RESIST. | RESIST. BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT.) (FT.) (TSF.)  |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
662.00 | 0.26 1.15 8 1.2 246 25 0 0 14 2
659.50 | 2.50 2.00 8 16.7 23.5 35.5 35 0 0 20 5
657.00 | 2.50 1.50 7 13.8 17.6 60.5 61 0 0 33 7
654.50 | 2.50 2.46 11 19.1 28.8 82.1 82 0 0 45 10
652.00 | 2.50 2.67 10 20.2 31.3 83.1 83 0 0 46 12
649.50 | 2.50 1.03 7 10.4 121 87.2 87 0 0 48 15
647.00 | 2.50 0.49 6 55 57 91.7 92 0 0 50 17
644.50 | 2.50 0.41 5] 4.7 4.8 96.6 97 0 0 53 20
642.00 | 2.50 1 Very Fine Silty Sand 0.7 5.0 102.4 102 0 0 56 22
639.50 | 2.50 2 Very Fine Silty Sand 1.4 10.1 113.9 114 0 0 63 25
637.00 | 2.50 4 Very Fine Silty Sand 2.9 20.2 114.2 114 0 0 63 27
632.00 | 5.00 1.50 8 27.6 17.6 147.7 148 0 0 81 32
627.00 | 5.00 2.00 11 33.4 23.5 175.2 175 0 0 96 37
622.00 | 5.00 1.50 13 27.6 17.6 689.9 690 ¢] ¢] 379 42
617.00 | 5.00 100 Hard Till 199.6 504.7 889.5 890 ] ] e 47
612.00 | 5.00 100 Hard Till 199.6 504.7 920.9 921 ] ] . 52
611.00 1.00 Shale 336.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT

Modified 10/18/2011

SUBSTRUCTURE South Abutment . . )
REFERENCE BORING B4 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. 664.26 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.26 ft 513 KIPS 175 KIPS 96 KIPS 37 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================:{t
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========: ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts =====  68.84 KIPS
PILE TYPE AND SIZE == : Metal Shell 14"® w/.312" walls
Pile Perimeter 3.665 FT.
Pile End Bearing Area 1.069 SQFT.
BOT. NOMINAL FACTORED | FACTORED
OF UNCONF. | SP.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED
LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  ENDBRG| TOTAL REQ'D LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. |RESIST. | RESIST. BEARING | SCOURorDD | FROMDD | AVAILABLE LENGTH
(FT.) (FT.) (TSF.)  |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
662.00 | 0.26 1.15 8 1.2 246 25 0 0 14 2
659.50 | 2.50 2.00 8 16.7 23.5 35.5 35 0 0 20 5
657.00 | 2.50 1.50 7 13.8 17.6 60.5 61 0 0 33 7
654.50 | 2.50 2.46 11 19.1 28.8 82.1 82 0 0 45 10
652.00 | 2.50 2.67 10 20.2 31.3 83.1 83 0 0 46 12
649.50 | 2.50 1.03 7 10.4 121 87.2 87 0 0 48 15
647.00 | 2.50 0.49 6 55 57 91.7 92 0 0 50 17
644.50 | 2.50 0.41 5] 4.7 4.8 96.6 97 0 0 53 20
642.00 | 2.50 1 Very Fine Silty Sand 0.7 5.0 102.4 102 0 0 56 22
639.50 | 2.50 2 Very Fine Silty Sand 1.4 10.1 113.9 114 0 0 63 25
637.00 | 2.50 4 Very Fine Silty Sand 2.9 20.2 114.2 114 0 0 63 27
632.00 | 5.00 1.50 8 27.6 17.6 147.7 148 0 0 81 32
627.00 | 5.00 2.00 11 33.4 23.5 175.2 175 0 0 96 37
622.00 | 5.00 1.50 13 27.6 17.6 689.9 690 ¢] ¢] 379 42
617.00 | 5.00 100 Hard Till 199.6 504.7 889.5 890 ] ] e 47
612.00 | 5.00 100 Hard Till 199.6 504.7 920.9 921 ] ] . 52
611.00 1.00 Shale 336.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE South Abutment . . .
REEERENCE BORING B-4 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. 664.26 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.26 ft 335 KiPs 260 KPS 143 KIPS Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS
PILE TYPE AND SIZE ==

: Steel HP 10 X 42
Plugged Pile Perimeter 3.300 FT.

4.858 FT.
Plugged Pile End Bearing Area==============  0.680 SQFT. Unplugged Pile End Bearing Area===== 0.086 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  ENDBRG| TOTAL SIDE | END BRG. | TOTAL REQD 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.)
662.00 | 0.26 1.15 8 0.7 19.7 1.0 3.4 3 0 0 2 2
659.50 | 2.50 2.00 8 9.6 19.1 24.6 141 2.4 16.9 17 0 0 9 5
657.00 | 2.50 1.50 7 7.9 143 41.7 11.7 18 29.8 30 0 0 16 7
654.50 | 2.50 2.46 11 11.0 235 54.7 16.2 3.0 46.2 46 0 0 25 10
652.00 | 2.50 2.67 10 11.6 255 50.7 171 3.2 61.4 51 0 0 28 12
649.50 | 2.50 1.03 7 6.0 9.8 51.5 8.8 1.2 69.5 52 0 0 28 15
647.00 | 2.50 0.49 6 3.2 4.7 53.9 4.6 0.6 74.1 54 0 0 30 17
644.50 | 2.50 0.41 3 2.7 3.9 53.9 3.9 0.5 7.7 54 0 0 30 20
642.00 | 2.50 1 Very Fine Silty Sand 0.1 13 55.3 0.2 0.2 78.1 55 0 0 30 22
639.50 | 2.50 2 Very Fine Silty Sand 0.3 25 58.1 0.4 0.3 78.8 58 0 0 32 25
637.00 | 2.50 4 Very Fine Silty Sand 0.5 5.1 67.9 0.8 0.6 80.7 68 0 0 37 27
632.00 | 5.00 1.50 8 15.9 14.3 88.5 23.4 1.8 104.7 89 0 0 49 32
627.00 | 5.00 2.00 11 19.2 19.1 103.0 28.3 24 132.3 103 0 0 57 37
622.00 | 5.00 1.50 13 15.9 14.3 231.6 23.4 1.8 170.0 170 0 0 93 42
617.00 | 5.00 100 Hard Till 35.6 127.1 267.2 52.4 16.1 222.3 222 0 0 122 47
612.00 | 5.00 100 Hard Till 35.6 127.1 260.4 52.4 16.1 269.3 260 0 0 143 52
611.00 | 1.00 Shale 84.8 10.7
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE South Abutment . . .
REEERENCE BORING B-4 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. 664.26 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.26 ft 418 KiPs 322 Kips 177 KIPS Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS

PILE TYPE AND SIZE == : Steel HP 12 X 53
Plugged Pile Perimeter 3.967 FT.

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  ENDBRG| TOTAL SIDE | END BRG. | TOTAL REQD 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.)
662.00 | 0.26 1.15 8 0.8 28.4 1.2 4.2 4 0 0 2 2
659.50 | 2.50 2.00 8 115 27.6 33.0 16.9 3.0 20.3 20 0 0 11 5
657.00 | 2.50 1.50 7 9.5 20.7 55.8 13.9 2.3 35.7 36 0 0 20 7
654.50 | 2.50 2.46 11 13.2 33.9 71.9 19.3 3.7 55.4 55 0 0 30 10
652.00 | 2.50 2.67 10 14.0 36.8 63.3 20.4 4.0 733 63 0 0 35 12
649.50 | 2.50 1.03 7 7.2 14.2 63.1 105 1.6 83.1 63 0 0 35 15
647.00 | 2.50 0.49 6 3.8 6.8 65.7 55 0.7 88.5 66 0 0 36 17
644.50 | 2.50 0.41 3 3.2 5.7 65.2 4.7 0.6 92.8 65 0 0 36 20
642.00 | 2.50 1 Very Fine Silty Sand 0.2 1.8 67.1 0.2 0.2 93.2 67 0 0 37 22
639.50 | 2.50 2 Very Fine Silty Sand 0.3 3.7 71.1 0.5 0.4 94.1 71 0 0 39 25
637.00 | 2.50 4 Very Fine Silty Sand 0.6 7.3 85.1 0.9 0.8 96.4 85 0 0 47 27
632.00 | 5.00 1.50 8 19.1 20.7 111.0 27.9 2.3 125.1 111 0 0 61 32
627.00 | 5.00 2.00 11 23.1 27.6 127.2 33.8 3.0 158.1 127 0 0 70 37
622.00 | 5.00 1.50 13 19.1 20.7 309.4 27.9 2.3 203.8 204 0 0 112 42
617.00 | 5.00 100 Hard Till 42.7 183.7 352.1 62.5 20.1 266.3 266 0 0 146 47
612.00 | 5.00 100 Hard Till 42.7 183.7 333.6 62.5 20.1 322.1 322 0 0 177 52
611.00 | 1.00 Shale 122.5 13.4
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE South Abutment . . .
REEERENCE BORING B-4 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. 664.26 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.26 ft 497 KIPS 329 KPS 181 KIPS Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS

PILE TYPE AND SIZE == : Steel HP 12 X 63
Plugged Pile Perimeter 4.000 FT.

5.883 FT.
Plugged Pile End Bearing Area============== 1.000 SQFT. Unplugged Pile End Bearing Area===== 0.128 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  ENDBRG| TOTAL SIDE | END BRG. | TOTAL REQD 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.)
662.00 | 0.26 1.15 8 0.8 28.9 1.2 4.8 5 0 0 3 2
659.50 | 2.50 2.00 8 11.6 28.0 335 17.1 3.6 21.0 21 0 0 12 5
657.00 | 2.50 1.50 7 9.6 21.0 56.6 141 2.7 36.9 37 0 0 20 7
654.50 | 2.50 2.46 11 133 345 72.8 19.6 4.4 56.9 57 0 0 31 10
652.00 | 2.50 2.67 10 14.1 37.4 63.9 20.7 4.8 74.6 64 0 0 35 12
649.50 | 2.50 1.03 7 7.3 14.4 63.6 10.7 1.8 84.4 64 0 0 35 15
647.00 | 2.50 0.49 6 3.8 6.9 66.3 5.6 0.9 89.9 66 0 0 36 17
644.50 | 2.50 0.41 3 3.2 5.7 65.7 4.8 0.7 94.1 66 0 0 36 20
642.00 | 2.50 1 Very Fine Silty Sand 0.2 1.9 67.7 0.2 0.2 94.6 68 0 0 37 22
639.50 | 2.50 2 Very Fine Silty Sand 0.3 3.7 71.8 0.5 0.5 95.6 72 0 0 39 25
637.00 | 2.50 4 Very Fine Silty Sand 0.6 75 86.0 0.9 1.0 98.2 86 0 0 47 27
632.00 | 5.00 1.50 8 19.2 21.0 112.2 28.3 2.7 127.4 112 0 0 62 32
627.00 | 5.00 2.00 11 233 28.0 128.5 34.2 3.6 160.7 128 0 0 71 37
622.00 | 5.00 1.50 13 19.2 21.0 313.5 28.3 2.7 210.2 210 0 0 116 42
617.00 | 5.00 100 Hard Till 43.1 186.8 356.6 63.4 23.9 273.6 274 0 0 150 47
612.00 | 5.00 100 Hard Till 43.1 186.8 337.5 63.4 23.9 329.1 329 0 0 181 52
611.00 | 1.00 Shale 124.6 15.9
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE South Abutment . . .
REEERENCE BORING B-4 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. 664.26 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.26 ft 578 KIPS 390 KiPs 214 KiPs Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS

PILE TYPE AND SIZE == : Steel HP 14 X 73
Plugged Pile Perimeter 4.700 FT.

6.975 FT
Plugged Pile End Bearing Area============== 1.379 SQFT. Unplugged Pile End Bearing Area===== 0.149 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  ENDBRG| TOTAL SIDE | END BRG. | TOTAL REQD 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.)
662.00 | 0.26 1.15 8 1.0 39.6 1.4 5.6 6 0 0 3 2
659.50 | 2.50 2.00 8 13.7 38.6 43.6 20.3 4.2 249 25 0 0 14 5
657.00 | 2.50 1.50 7 113 29.0 735 16.8 31 43.6 44 0 0 24 7
654.50 | 2.50 2.46 11 15.7 47.5 93.2 23.2 51 67.3 67 0 0 37 10
652.00 | 2.50 2.67 10 16.6 51.6 78.1 24.6 5.6 88.5 78 0 0 43 12
649.50 | 2.50 1.03 7 8.5 19.9 76.2 12.7 21 100.0 76 0 0 42 15
647.00 | 2.50 0.49 6 4.5 9.5 79.1 6.7 1.0 106.5 79 0 0 44 17
644.50 | 2.50 0.41 3 3.8 7.9 77.6 5.7 0.9 1116 78 0 0 43 20
642.00 | 2.50 1 Very Fine Silty Sand 0.2 2.6 80.4 0.3 0.3 112.2 80 0 0 44 22
639.50 | 2.50 2 Very Fine Silty Sand 0.4 5.2 85.9 0.5 0.6 113.3 86 0 0 47 25
637.00 | 2.50 4 Very Fine Silty Sand 0.7 10.3 105.3 1.1 1.1 116.4 105 0 0 58 27
632.00 | 5.00 1.50 8 22.6 29.0 137.6 335 3.1 150.9 138 0 0 76 32
627.00 | 5.00 2.00 11 27.4 38.6 155.2 40.6 4.2 190.5 155 0 0 85 37
622.00 | 5.00 1.50 13 22.6 29.0 406.5 335 3.1 248.7 249 0 0 137 42
617.00 | 5.00 100 Hard Till 50.7 257.7 457.2 75.2 27.8 323.9 324 0 0 178 47
612.00 | 5.00 100 Hard Till 50.7 257.7 421.9 75.2 27.8 389.8 390 0 0 214 52
611.00 | 1.00 Shale 171.8 18.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE South Abutment . . .
REEERENCE BORING B-4 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. 664.26 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 662.26 ft 705 KIPS 397 KPS 218 KIPs Below Boring

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD
TOP ELEV. OF LIQUEF. (so layers above apply DD) ====

TOTAL FACTORED SUBSTRUCTURE LOAD === 807 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)= 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1
Approx. Factored Loading Applied per pile at 8 ft. Cts ===== 183.57 KIPS

Approx. Factored Loading Applied per pile at 3 ft. Cts == 68.84 KIPS

PILE TYPE AND SIZE == : Steel HP 14 X 89
Plugged Pile Perimeter 4.750 FT.

7.033 FT
Plugged Pile End Bearing Area============== 1.409 SQFT. Unplugged Pile End Bearing Area===== 0.181 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  ENDBRG| TOTAL SIDE | END BRG. | TOTAL REQD 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.)
662.00 | 0.26 1.15 8 1.0 40.5 15 6.5 7 0 0 4 2
659.50 | 2.50 2.00 8 13.8 39.5 44.4 20.5 5.1 25.7 26 0 0 14 5
657.00 | 2.50 1.50 7 11.4 29.6 74.8 16.9 3.8 45.1 45 0 0 25 7
654.50 | 2.50 2.46 11 15.8 48.6 94.8 23.4 6.3 69.0 69 0 0 38 10
652.00 | 2.50 2.67 10 16.7 52.7 79.1 24.8 6.8 89.6 79 0 0 44 12
649.50 | 2.50 1.03 7 8.6 20.3 77.1 12.8 2.6 101.1 7 0 0 42 15
647.00 | 2.50 0.49 6 4.5 9.7 80.1 6.7 1.2 107.6 80 0 0 44 17
644.50 | 2.50 0.41 3 3.9 8.1 78.5 5.7 1.0 112.6 78 0 0 43 20
642.00 | 2.50 1 Very Fine Silty Sand 0.2 2.6 81.3 0.3 0.3 113.2 81 0 0 45 22
639.50 | 2.50 2 Very Fine Silty Sand 0.4 5.3 86.9 0.5 0.7 114.4 87 0 0 48 25
637.00 | 2.50 4 Very Fine Silty Sand 0.7 10.5 106.7 1.1 1.4 118.0 107 0 0 59 27
632.00 | 5.00 1.50 8 22.8 29.6 139.4 33.8 3.8 153.1 139 0 0 77 32
627.00 | 5.00 2.00 11 27.6 395 157.2 40.9 5.1 192.8 157 0 0 86 37
622.00 | 5.00 1.50 13 22.8 29.6 4137 33.8 3.8 256.6 257 0 0 141 42
617.00 | 5.00 100 Hard Till 51.2 263.2 464.9 75.8 33.9 3324 332 0 0 183 47
612.00 | 5.00 100 Hard Till 51.2 263.2 428.3 75.8 33.9 396.9 397 0 0 218 52
611.00 | 1.00 Shale 175.5 22.6
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Pile Design Table for South Abutment utilizing Boring #B-4

Nominal Factored | Estimated Nominal Factored | Estimated Nominal Factored Estimated
Required | Resistance Pile Required | Resistance Pile Required | Resistance Pile
Bearing Available Length Bearing Available Length Bearing Available Length
(Kips) (Kips) (Ft) (Kips) (Kips) (Ft) (Kips) (Kips) (Ft)
Metal Shell 12"® w/.179" walls Steel HP 10 X 57 Steel HP 14 X 73
124 68 32 105 58 37 105 58 27
148 81 37 176 97 42 138 76 32
Metal Shell 12"® w/.25" walls 229 126 47 155 85 37
124 68 32 267 147 52 249 137 42
148 81 37 Steel HP 12 X 53 324 178 a7
Metal Shell 14"® w/.25" walls 111 61 32 390 214 52
114 63 27 127 70 37 Steel HP 14 X 89
148 81 32 204 112 42 107 59 27
175 96 37 266 146 47 139 77 32
Metal Shell 14"® w/.312" walls 322 177 52 157 86 37
114 63 27 Steel HP 12 X 63 257 141 42
148 81 32 112 62 32 332 183 a7
175 96 37 128 71 37 397 218 52
Steel HP 8 X 36 210 116 42 Steel HP 14 X 102
82 45 37 274 150 47 108 59 27
137 75 42 329 181 52 141 78 32
179 98 a7 Steel HP 12 X 74 159 88 37
200 110 52 114 63 32 262 144 42
Steel HP 10 X 42 130 72 37 339 186 a7
103 57 37 215 118 42 402 221 52
170 93 42 279 154 47 Steel HP 14 X 117
222 122 a7 333 183 52 110 60 27
260 143 52 Steel HP 12 X 84 143 79 32
116 64 32 161 89 37
132 73 37 270 149 42
220 121 42 347 191 a7
284 156 47 409 225 52
338 186 52 Precast 14"x 14"
123 68 20
130 72 22
145 80 25
145 80 27
188 103 32
223 123 37
Timber Pile
112 62 32
139 77 37
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
;EE;;EEEEUB%ERIN G gl_;r L 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 413 KIPS 60 KiPs 17 KIPS 36 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ========_ 637.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1

353.71 KIPS
132.64 KIPS

Approx. Factored Loading Applied per pile at 8 ft. Cts
Approx. Factored Loading Applied per pile at 3 ft. Cts

PILE TYPE AND SIZE == == Metal Shell 14"® w/.25" walls

Pile Perimeter 3.665 FT.
Pile End Bearing Area: 1.069 SQFT.

BOT. NOMINAL FACTORED FACTORED

OF UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED | ESTIMATED
LAYER | LAYER COMPR. N OR ROCK LAYER SIDE [END BRG] TOTAL REQD LOSS FROM | LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. BEARING | SCOUR or DD FROM DD AVAILABLE LENGTH

(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
644.40 1.70 1 Very Fine Silty Sand 0.5 29.6 30 0 0 16 21
641.90 2.50 12 Sandy Gravel 13.0 29.1 67.6 68 7 0 30 23
639.40 2.50 14 Sandy Gravel 15.1 54.1 344 34 16 0 3 26
636.90 2.50 0.49 5 5.5 5.7 41.4 41 16 0 7 28
634.40 | 250 0.62 6 6.8 7.3 443 44 16 0 9 31
631.90 | 250 0.29 5 34 3.4 50.1 50 16 0 12 33
629.40 | 250 0.50 7 5.6 5.9 60.4 60 16 0 17 36
624.40 5.00 0.90 11 18.7 10.6 447.1 447 16 0 230 41
619.40 | 5.00 75 Hard Till 117.0 3785 407.6 408 16 0 208 46
614.40 5.00 44 Hard Till 48.6 222.1 738.9 739 16 0 391 51
609.40 | 5.00 100 Hard Till 199.6 504.7 770.2 770 16 0 408 56
608.40 1.00 Shale 230.7 336.5 1001.0 1001 16 0 535 56.6
607.40 1.00 Shale 230.7 336.5 1231.7 1232 16 0 662 —
606.40 1.00 Shale 230.7 336.5 1462.4 1462 16 0 789 586
605.40 1.00 Shale 230.7 336.5 1693.1 1693 16 0 915 S
604.40 | 1.00 Shale 230.7 336.5 1923.9 — 16 9 1042 60.6
603.40 1.00 Shale 230.7 336.5 2154.6 2155 16 0 1169 e
602.40 | 1.00 Shale 230.7 336.5 2385.3 — 16 0 1296 62.6
601.40 | 1.00 Shale 230.7 336.5 2616.0 e 16 0 1423 63.6
600.40 | 1.00 Shale 230.7 336.5 2846.8 e 16 0 1550 64.6
599.40 1.00 Shale 230.7 336.5 3077.5 30+ 16 0 1677 e
598.40 | 1.00 Shale 230.7 336.5 3308.2 e 16 0 1804 66.6
597.40 1.00 Shale 230.7 336.5 3538.9 3539 16 0 14931 s
596.40 1.00 Shale 230.7 336.5 3769.7 3470 16 0 2058 e
595.40 1.00 Shale 230.7 336.5 4000.4 4000 16 0 2184 Lo
594.40 1.00 Shale 336.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
;EE;;EEEEUB%ERIN G gl_;r L 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 513 KIPs 408 KPS 208 KiPs 46 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ========_ 637.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1

353.71 KIPS
132.64 KIPS

Approx. Factored Loading Applied per pile at 8 ft. Cts
Approx. Factored Loading Applied per pile at 3 ft. Cts

PILE TYPE AND SIZE == == Metal Shell 14"® w/.312" walls

Pile Perimeter 3.665 FT.
Pile End Bearing Area: 1.069 SQFT.

BOT. NOMINAL FACTORED FACTORED

OF UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED | ESTIMATED
LAYER | LAYER COMPR. N OR ROCK LAYER SIDE [END BRG] TOTAL REQD LOSS FROM | LOSS LOAD | RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. BEARING | SCOUR or DD FROM DD AVAILABLE LENGTH

(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
644.40 1.70 1 Very Fine Silty Sand 0.5 29.6 30 0 0 16 21
641.90 2.50 12 Sandy Gravel 13.0 29.1 67.6 68 7 0 30 23
639.40 2.50 14 Sandy Gravel 15.1 54.1 344 34 16 0 3 26
636.90 2.50 0.49 5 5.5 5.7 41.4 41 16 0 7 28
634.40 | 250 0.62 6 6.8 7.3 443 44 16 0 9 31
631.90 | 250 0.29 5 34 3.4 50.1 50 16 0 12 33
629.40 | 250 0.50 7 5.6 5.9 60.4 60 16 0 17 36
624.40 5.00 0.90 11 18.7 10.6 447.1 447 16 0 230 41
619.40 | 5.00 75 Hard Till 117.0 3785 407.6 408 16 0 208 46
614.40 5.00 44 Hard Till 48.6 222.1 738.9 739 16 0 391 51
609.40 | 5.00 100 Hard Till 199.6 504.7 770.2 770 16 0 408 56
608.40 1.00 Shale 230.7 336.5 1001.0 1001 16 0 535 56.6
607.40 1.00 Shale 230.7 336.5 1231.7 1232 16 0 662 —
606.40 1.00 Shale 230.7 336.5 1462.4 1462 16 0 789 586
605.40 1.00 Shale 230.7 336.5 1693.1 1693 16 0 915 S
604.40 | 1.00 Shale 230.7 336.5 1923.9 — 16 9 1042 60.6
603.40 1.00 Shale 230.7 336.5 2154.6 2155 16 0 1169 e
602.40 | 1.00 Shale 230.7 336.5 2385.3 — 16 0 1296 62.6
601.40 | 1.00 Shale 230.7 336.5 2616.0 e 16 0 1423 63.6
600.40 | 1.00 Shale 230.7 336.5 2846.8 e 16 0 1550 64.6
599.40 1.00 Shale 230.7 336.5 3077.5 30+ 16 0 1677 e
598.40 | 1.00 Shale 230.7 336.5 3308.2 e 16 0 1804 66.6
597.40 1.00 Shale 230.7 336.5 3538.9 3539 16 0 14931 s
596.40 1.00 Shale 230.7 336.5 3769.7 3470 16 0 2058 e
595.40 1.00 Shale 230.7 336.5 4000.4 4000 16 0 2184 Lo
594.40 1.00 Shale 336.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 1 . . ,
REEERENCE BORING B2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 335 KiPs 301 KkiPs 163 KIPS 59 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 637.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == = Steel HP 10 X 42
Plugged Pile Perimeter 3.300 FT. Unplugged Pile Perimeter: 4.858 FT.
Plugged Pile End Bearing Area==============  0.680 SQFT. Unplugged Pile End Bearing Area: 0.086 SQFT
BOT. ) FACTORED | FACTORED
OF UNCONF. S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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 | SCOUR or DD FROM DD AVAILABLE LENGTH
(FT) | (FT) (TSF.) _ |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
644.40 1.70 1 Very Fine Silty Sand 0.1 10.3 0.1 1.4 1 0 0 1 21
641.90 2.50 12 Sandy Gravel 2.3 10.3 215 3.4 1.3 5.9 6 1 0 2 23
639.40 | 2.50 14 Sandy Gravel 2.7 19.1 9.8 4.0 24 8.1 8 3 0 2 26
636.90 | 2.50 0.49 5 3.2 4.7 14.2 4.6 0.6 12.9 13 3 0 4 28
634.40 | 2.50 0.62 6 3.9 5.9 14.9 5.7 0.7 18.2 15 3 0 5 31
631.90 | 2.50 0.29 5 1.9 2.8 18.9 2.8 0.3 21.4 19 3 0 8 33
629.40 | 2.50 0.50 7 3.2 4.8 25.9 4.7 0.6 26.6 26 3 0 11 36
624.40 | 5.00 0.90 11 10.8 8.6 123.4 15.8 11 53.4 53 3 0 27 41
619.40 | 5.00 75 Hard Till 20.8 95.3 104.8 30.7 121 79.1 79 3 0 41 46
614.40 5.00 44 Hard Till 8.7 55.9 184.7 12.8 7.1 100.9 101 3 0 53 51
609.40 5.00 100 Hard Till 35.6 127.1 177.9 52.4 16.1 147.8 148 3 0 79 56
608.40 1.00 Shale 41.1 84.8 219.0 60.5 10.7 208.4 208 3 0 112 56.6
607.40 | 1.00 Shale 41.1 84.8 260.1 60.5 10.7 268.9 260 3 0 140 57.6
606.40 1.00 Shale 41.1 84.8 301.2 60.5 10.7 329.4 301 3 0 163 58.6
605.40 | 1.00 Shale 41.1 84.8 342.3 60.5 10.7 389.9 342 3 0 185 59-6
604.40 1.00 Shale 41.1 84.8 3834 60.5 10.7 450.5 383 3 0 208 60-6
603.40 1.00 Shale 41.1 84.8 424.5 60.5 10.7 511.0 425 3 0 231 616
602.40 1.00 Shale 41.1 84.8 465.7 60.5 10.7 5715 466 3 0 253 626
601.40 | 1.00 Shale 41.1 84.8 506.8 60.5 10.7 632.0 567 3 0 276 636
600.40 | 1.00 Shale 41.1 84.8 547.9 60.5 10.7 692.5 548 3 0 299 646
599.40 1.00 Shale 41.1 84.8 589.0 60.5 10.7 753.1 589 3 0 321 656
598.40 1.00 Shale 41.1 84.8 630.1 60.5 10.7 813.6 630 3 0 344 666
597.40 1.00 Shale 41.1 84.8 671.2 60.5 10.7 874.1 64+ 3 0 366 676
596.40 1.00 Shale 41.1 84.8 712.3 60.5 10.7 934.6 2 3 0 389 686
595.40 1.00 Shale 41.1 84.8 753.4 60.5 10.7 995.1 53 3 0 412 69-6
594.40 1.00 Shale 84.8 10.7
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 1 . . ,
REEERENCE BORING B2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 418 KiPs 383 KIPS 207 KIPS 59 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 637.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 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. ) FACTORED | FACTORED
OF UNCONF. S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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 | SCOUR or DD FROM DD AVAILABLE LENGTH
(FT) | (FT) (TSF.) _ |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
644.40 1.70 1 Very Fine Silty Sand 0.1 12.5 0.2 1.5 2 0 0 1 21
641.90 2.50 12 Sandy Gravel 2.8 12.3 25.9 4.1 1.4 6.7 7 2 0 2 23
639.40 | 2.50 14 Sandy Gravel 3.2 23.0 129 4.7 25 9.7 10 3 0 2 26
636.90 | 2.50 0.49 5 3.8 6.8 185 55 0.7 15.4 15 3 0 5 28
634.40 | 2.50 0.62 6 4.7 8.5 18.6 6.9 0.9 21.8 19 3 0 7 31
631.90 | 2.50 0.29 5 23 4.0 23.8 34 0.4 255 24 3 0 10 33
629.40 | 2.50 0.50 7 3.9 6.9 33.2 5.7 0.8 31.8 32 3 0 14 36
624.40 | 5.00 0.90 11 129 124 1715 18.9 1.4 64.4 64 3 0 32 41
619.40 | 5.00 75 Hard Till 25.1 137.8 139.6 36.6 15.1 94.8 95 3 0 49 46
614.40 5.00 44 Hard Till 10.4 80.8 253.0 15.2 8.8 121.3 121 3 0 63 51
609.40 5.00 100 Hard Till 42.7 183.7 2345 62.5 20.1 1771 177 3 0 94 56
608.40 1.00 Shale 49.4 1225 283.9 72.3 13.4 249.4 249 3 0 134 56.6
607.40 | 1.00 Shale 49.4 1225 333.3 723 134 321.6 322 3 0 174 57.6
606.40 1.00 Shale 49.4 1225 382.7 72.3 13.4 393.9 383 3 0 207 58.6
605.40 | 1.00 Shale 49.4 1225 432.1 72.3 134 466.1 432 3 0 234 59-6
604.40 | 1.00 Shale 49.4 1225 481.5 72.3 134 538.4 482 3 0 261 60-6
603.40 | 1.00 Shale 49.4 1225 530.9 72.3 134 610.6 53% 3 0 289 616
602.40 | 1.00 Shale 49.4 1225 580.3 72.3 134 682.9 580 3 0 316 626
601.40 1.00 Shale 49.4 122.5 629.8 72.3 134 755.1 630 3 0 343 636
600.40 | 1.00 Shale 49.4 1225 679.2 72.3 134 827.4 679 3 0 370 646
599.40 | 1.00 Shale 49.4 1225 728.6 72.3 134 899.6 729 3 0 397 656
598.40 | 1.00 Shale 49.4 1225 778.0 72.3 134 971.9 778 3 0 425 666
597.40 1.00 Shale 49.4 122.5 827.4 72.3 134 1044.1 827 3 0 452 676
596.40 1.00 Shale 49.4 122.5 876.8 72.3 134 1116.4 847 3 0 479 686
595.40 1.00 Shale 49.4 122.5 926.2 72.3 134 1188.6 926 3 0 506 69-6
594.40 1.00 Shale 122.5 134
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 1 . . ,
REEERENCE BORING B2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 497 KIPS 487 KIPS 264 KPS 61 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 637.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == Steel HP 12 X 63
Plugged Pile Perimeter 4.000 FT. Unplugged Pile Perimeter: 5.883 FT.
Plugged Pile End Bearing Area============== 1.000 SQFT. Unplugged Pile End Bearing Area: 0.128 SQFT
BOT. ) FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
644.40 1.70 1 Very Fine Silty Sand 0.1 12.7 0.2 1.8 2 0 0 1 21
641.90 | 2.50 12 Sandy Gravel 2.8 126 26.3 41 1.6 7.3 7 2 0 2 23
639.40 | 2.50 14 Sandy Gravel 33 234 13.0 4.8 3.0 10.0 10 3 0 2 26
636.90 | 2.50 0.49 5 3.8 6.9 18.7 5.6 0.9 15.8 16 3 0 5 28
634.40 | 2.50 0.62 6 4.7 8.7 18.8 7.0 11 22.2 19 3 0 7 31
631.90 | 2.50 0.29 5 23 4.1 241 34 0.5 26.0 24 3 0 10 33
629.40 | 2.50 0.50 7 3.9 7.0 33.6 5.7 0.9 32.5 32 3 0 14 36
624.40 | 5.00 0.90 11 13.0 126 174.2 19.2 1.6 67.9 68 3 0 34 41
619.40 | 5.00 75 Hard Till 253 140.1 1415 37.2 17.9 97.7 98 3 0 50 46
614.40 | 5.00 44 Hard Till 10.5 82.2 256.6 15.4 10.5 126.5 127 3 0 66 51
609.40 | 5.00 100 Hard Till 43.1 186.8 2375 63.4 23.9 182.0 182 3 0 97 56
608.40 | 1.00 Shale 49.8 124.6 287.3 73.3 15.9 255.3 255 3 0 137 56.6
607.40 | 1.00 Shale 49.8 124.6 337.1 73.3 159 328.6 329 3 0 177 57.6
606.40 | 1.00 Shale 49.8 124.6 386.9 73.3 15.9 401.8 387 3 0 209 58.6
605.40 | 1.00 Shale 49.8 124.6 436.8 73.3 159 475.1 437 3 0 237 59.6
604.40 | 1.00 Shale 49.8 124.6 486.6 73.3 159 548.4 487 3 0 264 60.6
603.40 | 1.00 Shale 49.8 124.6 536.4 73.3 15.9 621.7 536 3 0 292 616
602.40 | 1.00 Shale 49.8 124.6 586.3 73.3 15.9 695.0 586 3 0 319 626
601.40 | 1.00 Shale 49.8 124.6 636.1 73.3 15.9 768.3 636 3 0 346 636
600.40 | 1.00 Shale 49.8 124.6 685.9 73.3 15.9 841.6 686 3 0 374 646
599.40 | 1.00 Shale 49.8 124.6 735.7 73.3 15.9 914.9 736 3 0 401 656
598.40 | 1.00 Shale 49.8 124.6 785.6 73.3 15.9 988.2 786 3 0 429 666
597.40 | 1.00 Shale 49.8 124.6 835.4 73.3 15.9 1061.4 835 3 0 456 676
596.40 | 1.00 Shale 49.8 124.6 885.2 73.3 15.9 1134.7 885 3 0 483 686
595.40 | 1.00 Shale 49.8 124.6 935.1 73.3 15.9 1208.0 935 3 0 511 69-6
594.40 | 1.00 Shale 124.6 15.9
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 1 . . ,
REEERENCE BORING B2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 578 KIPS 539 KiPs 292 KiPs 60 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 637.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == = Steel HP 14 X 73
Plugged Pile Perimeter 4.700 FT. Unplugged Pile Perimeter: 6.975 FT.
Plugged Pile End Bearing Area============== 1.379 SQFT. Unplugged Pile End Bearing Area: 0.149 SQFT
BOT. ) FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
644.40 1.70 1 Very Fine Silty Sand 0.1 15.0 0.2 1.8 2 0 0 1 21
641.90 | 2.50 12 Sandy Gravel 3.3 148 31.0 4.9 1.6 8.0 8 2 0 3 23
639.40 | 2.50 14 Sandy Gravel 3.8 27.6 16.7 5.7 3.0 11.8 12 4 0 2 26
636.90 | 2.50 0.49 5 45 9.5 23.7 6.7 1.0 18.7 19 4 0 6 28
634.40 | 2.50 0.62 6 5.6 12.0 229 8.2 13 26.3 23 4 0 9 31
631.90 | 2.50 0.29 5 2.8 5.6 29.7 4.1 0.6 30.8 30 4 0 12 33
629.40 | 2.50 0.50 7 4.6 9.7 42.0 6.8 1.0 38.5 38 4 0 17 36
624.40 | 5.00 0.90 11 153 17.4 233.2 22.7 1.9 80.1 80 4 0 40 41
619.40 | 5.00 75 Hard Till 29.7 193.2 183.0 44.1 20.8 115.6 116 4 0 60 46
614.40 | 5.00 44 Hard Till 12.3 113.4 339.7 18.3 12.2 149.5 149 4 0 78 51
609.40 | 5.00 100 Hard Till 50.7 257.7 304.4 75.2 27.8 2154 215 4 0 114 56
608.40 | 1.00 Shale 58.5 171.8 363.0 86.9 18.5 302.3 302 4 0 162 56.6
607.40 | 1.00 Shale 58.5 171.8 4215 86.9 185 389.2 389 4 0 210 57.6
606.40 | 1.00 Shale 58.5 171.8 480.1 86.9 18.5 476.0 476 4 0 258 58.6
605.40 | 1.00 Shale 58.5 171.8 538.6 86.9 185 562.9 539 4 0 292 59.6
604.40 | 1.00 Shale 58.5 171.8 597.2 86.9 18.5 649.8 597 4 0 324 60-6
603.40 | 1.00 Shale 58.5 171.8 655.7 86.9 185 736.7 656 4 0 357 616
602.40 | 1.00 Shale 58.5 171.8 714.3 86.9 185 823.6 714 4 0 389 626
601.40 | 1.00 Shale 58.5 171.8 772.8 86.9 18.5 910.5 773 4 0 421 636
600.40 | 1.00 Shale 58.5 171.8 831.4 86.9 185 997.4 831 4 0 453 646
599.40 | 1.00 Shale 58.5 171.8 889.9 86.9 185 1084.3 890 4 0 485 656
598.40 | 1.00 Shale 58.5 171.8 948.5 86.9 18.5 1171.2 948 4 0 518 666
597.40 | 1.00 Shale 58.5 171.8 1007.0 86.9 18.5 1258.0 1007 4 0 550 676
596.40 | 1.00 Shale 58.5 171.8 1065.6 86.9 18.5 1344.9 1066 4 0 582 686
595.40 | 1.00 Shale 58.5 171.8 1124.1 86.9 18.5 1431.8 1124 4 0 614 69:6
594.40 | 1.00 Shale 171.8 18.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 1 . . ,
REEERENCE BORING B2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 705 KIPS 665 KiPs 361 KPS 62 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 637.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == = Steel HP 14 X 89
Plugged Pile Perimeter 4.750 FT. Unplugged Pile Perimeter: 7.033 FT.
Plugged Pile End Bearing Area============== 1.409 SQFT. Unplugged Pile End Bearing Area: 0.181 SQFT
BOT. ) FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
644.40 1.70 1 Very Fine Silty Sand 0.1 15.3 0.2 2.1 2 0 0 1 21
641.90 | 2.50 12 Sandy Gravel 3.3 15.2 31.7 4.9 2.0 8.7 9 2 0 3 23
639.40 | 2.50 14 Sandy Gravel 3.9 28.2 17.0 5.7 3.6 12.1 12 4 0 3 26
636.90 | 2.50 0.49 5 45 9.7 24.1 6.7 1.2 19.2 19 4 0 7 28
634.40 | 2.50 0.62 6 5.6 12.2 23.2 8.3 1.6 26.6 23 4 0 9 31
631.90 | 2.50 0.29 5 2.8 5.7 30.2 41 0.7 313 30 4 0 13 33
629.40 | 2.50 0.50 7 4.6 9.9 42.7 6.9 13 39.2 39 4 0 18 36
624.40 | 5.00 0.90 11 155 17.8 237.8 229 23 85.2 85 4 0 43 41
619.40 | 5.00 75 Hard Till 30.0 197.4 186.2 44.4 25.4 119.2 119 4 0 61 46
614.40 | 5.00 44 Hard Till 12,5 115.8 346.1 18.5 14.9 156.6 157 4 0 82 51
609.40 | 5.00 100 Hard Till 51.2 263.2 309.6 75.8 33.9 2211 221 4 0 118 56
608.40 | 1.00 Shale 59.2 1755 368.7 87.6 22,6 308.7 309 4 0 166 56.6
607.40 | 1.00 Shale 59.2 175.5 427.9 87.6 22.6 396.3 396 4 0 214 57.6
606.40 | 1.00 Shale 59.2 1755 487.1 87.6 22,6 483.9 484 4 0 262 58.6
605.40 | 1.00 Shale 59.2 175.5 546.2 87.6 22.6 571.6 546 4 0 296 59.6
604.40 | 1.00 Shale 59.2 175.5 605.4 87.6 22.6 659.2 605 4 0 329 60.6
603.40 | 1.00 Shale 59.2 175.5 664.6 87.6 22.6 746.8 665 4 0 361 61.6
602.40 | 1.00 Shale 59.2 175.5 723.8 87.6 22.6 834.4 724 4 0 394 626
601.40 | 1.00 Shale 59.2 175.5 782.9 87.6 22.6 922.0 783 4 0 427 636
600.40 | 1.00 Shale 59.2 175.5 842.1 87.6 22.6 1009.6 842 4 0 459 646
599.40 | 1.00 Shale 59.2 175.5 901.3 87.6 22.6 1097.3 961 4 0 492 656
598.40 | 1.00 Shale 59.2 175.5 960.4 87.6 22.6 1184.9 960 4 0 524 666
597.40 | 1.00 Shale 59.2 175.5 1019.6 87.6 22.6 12725 1620 4 0 557 676
596.40 | 1.00 Shale 59.2 175.5 1078.8 87.6 22.6 1360.1 1679 4 0 589 686
595.40 | 1.00 Shale 59.2 175.5 1138.0 87.6 22.6 1447.7 1138 4 0 622 69:6
594.40 | 1.00 Shale 1755 22.6

6/6/2012 Pile Length vs. Capacity Analysis Pier 1_Bottom Coffer Elev_Modified IDOT Pile Length_version 10-18-11.xIs




IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 1 . . ,
REEERENCE BORING B2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 929 KIPS 924 «KiPs 504 kiPs 66 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 637.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == Steel HP 14 X 117
Plugged Pile Perimeter 4.850 FT. Unplugged Pile Perimeter: 7.117 FT.
Plugged Pile End Bearing Area============== 1.469 SQFT. Unplugged Pile End Bearing Area: 0.239 SQFT
BOT. ) FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
644.40 1.70 1 Very Fine Silty Sand 0.1 159 0.2 2.8 3 0 0 1 21
641.90 | 2.50 12 Sandy Gravel 34 15.8 33.0 5.0 2.6 10.0 10 2 0 4 23
639.40 | 2.50 14 Sandy Gravel 4.0 29.4 176 5.8 4.8 12.6 13 4 0 3 26
636.90 | 2.50 0.49 5 4.6 10.1 249 6.8 1.6 19.9 20 4 0 7 28
634.40 | 2.50 0.62 6 5.7 128 23.8 8.4 21 27.2 24 4 0 9 31
631.90 | 2.50 0.29 5 2.8 6.0 31.0 4.2 1.0 321 31 4 0 13 33
629.40 | 2.50 0.50 7 4.7 10.3 44.0 6.9 1.7 40.3 40 4 0 18 36
624.40 | 5.00 0.90 11 15.8 185 247.2 23.2 3.0 94.0 94 4 0 48 41
619.40 | 5.00 75 Hard Till 30.6 205.9 192.7 45.0 335 125.1 125 4 0 65 46
614.40 | 5.00 44 Hard Till 12.7 120.8 359.2 18.7 19.6 168.8 169 4 0 89 51
609.40 | 5.00 100 Hard Till 52.3 274.6 319.9 76.7 44.6 230.6 231 4 0 123 56
608.40 | 1.00 Shale 60.4 183.0 380.3 88.7 29.8 319.3 319 4 0 171 56.6
607.40 | 1.00 Shale 60.4 183.0 440.8 88.7 29.8 407.9 408 4 0 220 57.6
606.40 | 1.00 Shale 60.4 183.0 501.2 88.7 29.8 496.6 497 4 0 269 58.6
605.40 | 1.00 Shale 60.4 183.0 561.6 88.7 29.8 585.2 562 4 0 305 59.6
604.40 | 1.00 Shale 60.4 183.0 622.0 88.7 29.8 673.9 622 4 0 338 60.6
603.40 | 1.00 Shale 60.4 183.0 682.4 88.7 29.8 762.5 682 4 0 371 61.6
602.40 | 1.00 Shale 60.4 183.0 742.8 88.7 29.8 851.2 743 4 0 404 62.6
601.40 | 1.00 Shale 60.4 183.0 803.3 88.7 29.8 939.9 803 4 0 438 63.6
600.40 | 1.00 Shale 60.4 183.0 863.7 88.7 29.8 1028.5 864 4 0 471 64.6
599.40 | 1.00 Shale 60.4 183.0 924.1 88.7 29.8 1117.2 924 4 0 504 65.6
598.40 | 1.00 Shale 60.4 183.0 984.5 88.7 29.8 1205.8 985 4 0 537 666
597.40 | 1.00 Shale 60.4 183.0 1044.9 88.7 29.8 1294.5 1045 4 0 571 676
596.40 | 1.00 Shale 60.4 183.0 1105.3 88.7 29.8 1383.1 1105 4 0 604 686
595.40 | 1.00 Shale 60.4 183.0 1165.8 88.7 29.8 1471.8 1166 4 0 637 69-6
594.40 | 1.00 Shale 183.0 29.8
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Pile Design Table for Pier 1 utilizing Boring #B-2

Nominal Factored | Estimated Nominal Factored | Estimated Nominal Factored Estimated
Required | Resistance Pile Required | Resistance Pile Required | Resistance Pile
Bearing Available Length Bearing Available Length Bearing Available Length
(Kips) (Kips) (Ft) (Kips) (Kips) (Ft) (Kips) (Kips) (Ft)
Metal Shell 12"® w/.179" walls Steel HP 10 X 57 Steel HP 14 X 73
50 14 36 435 236 62 539 292 60
Metal Shell 12"® w/.25" walls Steel HP 12 X 53 Steel HP 14 X 89
50 14 36 383 207 59 665 361 62
322 164 46 Steel HP 12 X 63 Steel HP 14 X 102
Metal Shell 14"® w/.25" walls 487 264 61 793 432 64
60 17 36 Steel HP 12 X 74 Steel HP 14 X 117
Metal Shell 14"® w/.312" walls 545 296 62 924 504 66
60 17 36 Steel HP 12 X 84 Precast 14"x 14"
408 208 46 655 357 64 77 22 36
Steel HP 8 X 36 Timber Pile
267 145 60 45 11 36
Steel HP 10 X 42
301 163 59




Appendix G
Part- IV



IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
;EE;;EEEEUB%ERIN G gl_e3r 2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 413 KIPS 77 KIPS 37 KIPS 37 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ========_ 639.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1

353.71 KIPS
132.64 KIPS

Approx. Factored Loading Applied per pile at 8 ft. Cts
Approx. Factored Loading Applied per pile at 3 ft. Cts

PILE TYPE AND SIZE == == Metal Shell 14"® w/.25" walls

Pile Perimeter 3.665 FT.
Pile End Bearing Area: 1.069 SQFT.
BOT. NOMINAL FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED

LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  [END BRG| TOTAL REQ'D LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. BEARING | SCOURorDD | FROMDD | AVAILABLE | LENGTH

(FT) | (FT) (TSF) |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
645.20 | 0.90 0.62 5 24 73 7 1 0 3 20
642.70 | 2.50 0.41 3 4.7 4.8 9.6 10 4 0 1 22
640.20 | 2.50 0.21 3 25 25 15.4 15 5 0 3 25
637.70 | 2.50 0.50 4 5.6 5.9 32.7 33 5 0 13 27
632.70 | 5.00 1.50 3 27.6 176 54.5 54 5 0 25 32
627.70 | 5.00 1.00 7 20.4 11.7 76.6 77 5 0 37 37
622.70 | 5.00 il i3 6 22.8 135 464.4 464 5 0 250 42
617.70 | 5.00 75 Hard Till 117.0 3785 525.9 526 5 0 284 47
612.70 | 5.00 64 Hard Till 88.4 323.0 796.0 796 5 0 433 52
607.70 | 5.00 100 Hard Till 199.6 504.7 827.4 827 5 0 450 57
606.70 | 1.00 Shale 230.7 336.5 1058.1 1058 5 0 577 58.3
605.70 | 1.00 Shale 230.7 336.5 1288.8 1289 5 0 704 59.3
604.70 | 1.00 Shale 230.7 336.5 1519.6 1520 5 9 831 603
603.70 | 1.00 Shale 230.7 336.5 1750.3 1750 5 0 957 61.3
602.70 | 1.00 Shale 230.7 336.5 1981.0 1981 5 0 1084 623
601.70 | 1.00 Shale 230.7 336.5 2211.7 2212 5 9 1211 633
600.70 | 1.00 Shale 230.7 336.5 24425 2442 5 0 1338 64.3
599.70 | 1.00 Shale 230.7 336.5 2673.2 2673 5 0 1465 653
598.70 | 1.00 Shale 230.7 336.5 2903.9 2904 5 0 14592 663
597.70 | 1.00 Shale 230.7 336.5 3134.6 3135 5 0 1719 673
596.70 | 1.00 Shale 230.7 336.5 3365.4 3365 5 0 1846 683
595.70 | 1.00 Shale 230.7 336.5 3596.1 3596 5 0 1973 69:3
594.70 | 1.00 Shale 230.7 336.5 3826.8 3827 5 0 2099 703
593.70 | 1.00 Shale 230.7 336.5 4057.5 4058 5 0 2226 713
592.70 | 1.00 Shale 336.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
;EE;;EEEEUB%ERIN G gl_e3r 2 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 513 KIPs 464 KIPS 250 KiPs 42 FT.
GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ========_ 639.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD === 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE : 1

353.71 KIPS
132.64 KIPS

Approx. Factored Loading Applied per pile at 8 ft. Cts
Approx. Factored Loading Applied per pile at 3 ft. Cts

PILE TYPE AND SIZE == == Metal Shell 14"® w/.312" walls

Pile Perimeter 3.665 FT.
Pile End Bearing Area: 1.069 SQFT.
BOT. NOMINAL FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL | GEOTECH. GEOTECH. | FACTORED | ESTIMATED

LAYER | LAYER | COMPR. N OR ROCK LAYER SIDE  [END BRG| TOTAL REQ'D LOSS FROM | LOSS LOAD |RESISTANCE PILE
ELEV. | THICK. | STRENGTH | VALUE DESCRIPTION RESIST. | RESIST. | RESIST. BEARING | SCOURorDD | FROMDD | AVAILABLE | LENGTH

(FT) | (FT) (TSF) |(BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)
645.20 | 0.90 0.62 5 24 73 7 1 0 3 20
642.70 | 2.50 0.41 3 4.7 4.8 9.6 10 4 0 1 22
640.20 | 2.50 0.21 3 25 25 15.4 15 5 0 3 25
637.70 | 2.50 0.50 4 5.6 5.9 32.7 33 5 0 13 27
632.70 | 5.00 1.50 3 27.6 176 54.5 54 5 0 25 32
627.70 | 5.00 1.00 7 20.4 11.7 76.6 77 5 0 37 37
622.70 | 5.00 1.15 6 22.8 135 464.4 464 5 0 250 42
617.70 | 5.00 75 Hard Till 117.0 3785 525.9 526 5 0 284 47
612.70 | 5.00 64 Hard Till 88.4 323.0 796.0 796 5 0 433 52
607.70 | 5.00 100 Hard Till 199.6 504.7 827.4 827 5 0 450 57
606.70 | 1.00 Shale 230.7 336.5 1058.1 1058 5 0 577 58.3
605.70 | 1.00 Shale 230.7 336.5 1288.8 1289 5 0 704 59.3
604.70 | 1.00 Shale 230.7 336.5 1519.6 1520 5 9 831 603
603.70 | 1.00 Shale 230.7 336.5 1750.3 1750 5 0 957 61.3
602.70 | 1.00 Shale 230.7 336.5 1981.0 1981 5 0 1084 623
601.70 | 1.00 Shale 230.7 336.5 2211.7 2212 5 9 1211 633
600.70 | 1.00 Shale 230.7 336.5 24425 2442 5 0 1338 64.3
599.70 | 1.00 Shale 230.7 336.5 2673.2 2673 5 0 1465 653
598.70 | 1.00 Shale 230.7 336.5 2903.9 2904 5 0 14592 663
597.70 | 1.00 Shale 230.7 336.5 3134.6 3135 5 0 1719 673
596.70 | 1.00 Shale 230.7 336.5 3365.4 3365 5 0 1846 683
595.70 | 1.00 Shale 230.7 336.5 3596.1 3596 5 0 1973 69:3
594.70 | 1.00 Shale 230.7 336.5 3826.8 3827 5 0 2099 703
593.70 | 1.00 Shale 230.7 336.5 4057.5 4058 5 0 2226 713
592.70 | 1.00 Shale 336.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 2 . . ,
REEERENCE BORING B3 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 335 KiPs 330 KkiPs 178 KIPS 60 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 639.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == = Steel HP 10 X 42
Plugged Pile Perimeter 3.300 FT. Unplugged Pile Perimeter: 4.858 FT.
Plugged Pile End Bearing Area==============  0.680 SQFT. Unplugged Pile End Bearing Area: 0.086 SQFT
BOT. ., FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
645.20 | 0.90 0.62 5 1.4 53 21 2.6 3 1 0 1 20
642.70 | 2.50 0.41 3 2.7 3.9 6.1 3.9 0.5 6.3 6 2 0 1 22
640.20 | 2.50 0.21 3 1.4 2.0 10.3 21 0.3 8.7 9 3 0 2 25
637.70 | 2.50 0.50 4 3.2 4.8 23.0 4.7 0.6 14.6 15 3 0 5 27
632.70 | 5.00 1.50 3 159 143 34.1 234 18 37.4 34 3 0 16 32
627.70 | 5.00 1.00 7 11.7 9.5 47.3 17.3 1.2 54.9 47 3 0 23 37
622.70 | 5.00 1.15 6 13.1 11.0 144.7 19.3 1.4 84.8 85 3 0 a4 42
617.70 | 5.00 75 Hard Till 20.8 95.3 151.6 30.7 121 113.7 114 3 0 60 47
612.70 | 5.00 64 Hard Till 15.8 81.4 213.1 23.2 10.3 142.7 143 3 0 75 52
607.70 | 5.00 100 Hard Till 35.6 127.1 206.3 52.4 16.1 189.7 190 3 0 101 57
606.70 | 1.00 Shale 41.1 84.8 247.4 60.5 10.7 250.2 247 3 0 133 58.3
605.70 | 1.00 Shale 41.1 84.8 288.5 60.5 10.7 310.7 289 3 0 156 59.3
604.70 | 1.00 Shale 411 84.8 329.6 60.5 10.7 3713 330 3 0 178 60.3
603.70 | 1.00 Shale 41.1 84.8 370.8 60.5 10.7 431.8 371 3 0 201 61.3
602.70 | 1.00 Shale 41.1 84.8 411.9 60.5 10.7 492.3 412 3 0 223 623
601.70 | 1.00 Shale 41.1 84.8 453.0 60.5 10.7 552.8 453 3 9 246 633
600.70 | 1.00 Shale 411 84.8 494.1 60.5 10.7 613.3 494 3 0 269 643
599.70 | 1.00 Shale 411 84.8 535.2 60.5 10.7 673.9 535 3 0 291 653
598.70 | 1.00 Shale 41.1 84.8 576.3 60.5 10.7 734.4 576 3 0 314 663
597.70 | 1.00 Shale 41.1 84.8 617.4 60.5 10.7 794.9 817 3 0 337 673
596.70 | 1.00 Shale 41.1 84.8 658.5 60.5 10.7 855.4 659 3 0 359 683
595.70 | 1.00 Shale 41.1 84.8 699.6 60.5 10.7 916.0 700 3 0 382 69:3
594.70 | 1.00 Shale 41.1 84.8 740.7 60.5 10.7 976.5 741 3 0 404 70:3
593.70 | 1.00 Shale 41.1 84.8 781.8 60.5 10.7 1037.0 782 3 0 427 713
592.70 | 1.00 Shale 84.8 10.7
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 2 . . ,
REEERENCE BORING B3 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 418 KiPs 417 KIPs 226 KIPS 60 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 639.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 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. ., FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
645.20 | 0.90 0.62 5 1.7 73 25 3.1 3 1 0 1 20
642.70 | 2.50 0.41 3 3.2 5.7 7.8 4.7 0.6 7.5 7 3 0 1 22
640.20 | 2.50 0.21 3 1.7 2.9 135 25 0.3 10.4 10 4 0 2 25
637.70 | 2.50 0.50 4 3.9 6.9 31.2 5.7 0.8 17.6 18 4 0 6 27
632.70 | 5.00 1.50 3 19.1 20.7 43.3 27.9 23 44.7 43 4 0 20 32
627.70 | 5.00 1.00 7 141 138 59.5 20.6 15 65.6 59 4 0 29 37
622.70 | 5.00 1.15 6 15.7 15.8 197.2 23.0 1.7 101.9 102 4 0 52 42
617.70 | 5.00 75 Hard Till 25.1 137.8 202.0 36.6 15.1 136.3 136 4 0 71 47
612.70 | 5.00 64 Hard Till 18.9 117.6 287.1 27.7 12.9 171.3 171 4 0 91 52
607.70 | 5.00 100 Hard Till 42.7 183.7 268.6 62.5 20.1 2271 227 4 0 121 57
606.70 | 1.00 Shale 49.4 122.5 318.0 72.3 13.4 299.3 299 4 0 161 58.3
605.70 | 1.00 Shale 49.4 122.5 367.5 72.3 13.4 3716 367 4 0 198 59.3
604.70 | 1.00 Shale 49.4 1225 416.9 723 134 443.8 417 4 0 226 60.3
603.70 | 1.00 Shale 49.4 122.5 466.3 72.3 13.4 516.1 466 4 0 253 61.3
602.70 | 1.00 Shale 49.4 1225 515.7 72.3 134 588.3 516 4 0 280 623
601.70 | 1.00 Shale 49.4 1225 565.1 72.3 134 660.6 565 4 0 307 633
600.70 | 1.00 Shale 49.4 1225 614.5 72.3 134 732.8 615 4 0 334 643
599.70 | 1.00 Shale 49.4 1225 663.9 72.3 134 805.1 664 4 0 362 653
598.70 | 1.00 Shale 49.4 1225 713.3 72.3 134 877.3 713 4 0 389 663
597.70 | 1.00 Shale 49.4 1225 762.8 72.3 134 949.6 763 4 0 416 673
596.70 | 1.00 Shale 49.4 1225 812.2 72.3 134 1021.8 812 4 0 443 683
595.70 | 1.00 Shale 49.4 122.5 861.6 72.3 13.4 1094.1 862 4 0 470 69:3
594.70 | 1.00 Shale 49.4 122.5 911.0 72.3 13.4 1166.3 911 4 0 497 70:3
593.70 | 1.00 Shale 49.4 1225 960.4 72.3 134 1238.6 960 4 0 525 713
592.70 | 1.00 Shale 122.5 13.4
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 2 . . ,
REEERENCE BORING B3 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 497 KIPS 471 KIPs 256 KiPs 61 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour

BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 639.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == = Steel HP 12 X 63
Plugged Pile Perimeter 4.000 FT. Unplugged Pile Perimeter: 5.883 FT.
Plugged Pile End Bearing Area============== 1.000 SQFT. Unplugged Pile End Bearing Area: 0.128 SQFT
BOT. ., FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
645.20 | 0.90 0.62 5 1.7 7.4 25 3.2 3 1 0 1 20
642.70 | 2.50 0.41 3 3.2 5.7 7.9 4.8 0.7 7.7 8 3 0 1 22
640.20 | 2.50 0.21 3 1.7 2.9 13.7 25 0.4 10.7 11 4 0 2 25
637.70 | 2.50 0.50 4 3.9 7.0 31.6 5.7 0.9 18.2 18 4 0 6 27
632.70 | 5.00 1.50 3 19.2 21.0 43.8 28.3 2.7 45.6 44 4 0 20 32
627.70 | 5.00 1.00 7 14.2 14.0 60.1 20.9 18 66.8 60 4 0 29 37
622.70 | 5.00 1.15 6 159 16.1 200.0 23.3 21 106.0 106 4 0 55 42
617.70 | 5.00 75 Hard Till 25.3 140.1 204.7 37.2 17.9 140.5 141 4 0 74 47
612.70 | 5.00 64 Hard Till 19.1 119.6 291.1 28.1 15.3 177.2 177 4 0 94 52
607.70 | 5.00 100 Hard Till 43.1 186.8 271.9 63.4 23.9 232.7 233 4 0 124 57
606.70 | 1.00 Shale 49.8 124.6 3217 73.3 15.9 305.9 306 4 0 165 58.3
605.70 | 1.00 Shale 49.8 124.6 371.6 73.3 15.9 379.2 372 4 0 201 59.3
604.70 | 1.00 Shale 49.8 124.6 421.4 73.3 159 452.5 421 4 0 228 60.3
603.70 | 1.00 Shale 49.8 124.6 471.2 73.3 15.9 525.8 471 4 0 256 61.3
602.70 | 1.00 Shale 49.8 124.6 521.1 73.3 15.9 599.1 521 4 0 283 623
601.70 | 1.00 Shale 49.8 124.6 570.9 73.3 15.9 672.4 57% 4 0 310 633
600.70 | 1.00 Shale 49.8 124.6 620.7 73.3 15.9 745.7 621 4 0 338 64.3
599.70 | 1.00 Shale 49.8 124.6 670.5 73.3 15.9 819.0 671 4 0 365 653
598.70 | 1.00 Shale 49.8 124.6 720.4 73.3 15.9 892.3 720 4 0 393 663
597.70 | 1.00 Shale 49.8 124.6 770.2 73.3 15.9 965.6 770 4 0 420 673
596.70 | 1.00 Shale 49.8 124.6 820.0 73.3 15.9 1038.8 820 4 0 447 683
595.70 | 1.00 Shale 49.8 124.6 869.9 73.3 15.9 1112.1 870 4 0 475 69:3
594.70 | 1.00 Shale 49.8 124.6 919.7 73.3 15.9 1185.4 920 4 0 502 70:3
593.70 | 1.00 Shale 49.8 124.6 969.5 73.3 15.9 1258.7 970 4 0 530 713
592.70 | 1.00 Shale 124.6 15.9
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 2 . . ,
REEERENCE BORING B3 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 578 KIPS 578 KIPS 313 KIPS 61 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 639.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == Steel HP 14 X 73
Plugged Pile Perimeter 4.700 FT. Unplugged Pile Perimeter: 6.975 FT.
Plugged Pile End Bearing Area============== 1.379 SQFT. Unplugged Pile End Bearing Area: 0.149 SQFT
BOT. ., FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
645.20 | 0.90 0.62 5 2.0 9.9 3.0 3.8 4 1 0 1 20
642.70 | 2.50 0.41 3 3.8 7.9 9.9 5.7 0.9 9.1 9 3 0 2 22
640.20 | 2.50 0.21 3 2.0 4.1 175 3.0 0.4 12.7 13 4 0 3 25
637.70 | 2.50 0.50 4 4.6 9.7 41.4 6.8 1.0 21.6 22 4 0 8 27
632.70 | 5.00 1.50 3 22.6 29.0 54.3 335 31 54.1 54 4 0 25 32
627.70 | 5.00 1.00 7 16.7 19.3 73.9 24.8 21 79.2 74 4 0 36 37
622.70 | 5.00 1.15 6 18.6 22.2 263.6 27.7 24 125.2 125 4 0 65 42
617.70 | 5.00 75 Hard Till 29.7 193.2 265.0 44.1 20.8 166.3 166 4 0 87 47
612.70 | 5.00 64 Hard Till 22.4 164.9 380.1 333 17.8 209.6 210 4 0 111 52
607.70 | 5.00 100 Hard Till 50.7 257.7 344.9 75.2 27.8 275.5 275 4 0 147 57
606.70 | 1.00 Shale 58.5 171.8 403.5 86.9 18.5 362.4 362 4 0 195 58.3
605.70 | 1.00 Shale 58.5 171.8 462.0 86.9 18.5 449.2 449 4 0 243 59.3
604.70 | 1.00 Shale 58.5 171.8 520.6 86.9 185 536.1 521 4 0 282 60.3
603.70 | 1.00 Shale 58.5 171.8 579.1 86.9 18.5 623.0 579 4 0 314 61.3
602.70 | 1.00 Shale 58.5 171.8 637.7 86.9 18.5 709.9 638 4 0 346 623
601.70 | 1.00 Shale 58.5 171.8 696.2 86.9 18.5 796.8 696 4 0 379 633
600.70 | 1.00 Shale 58.5 171.8 754.8 86.9 185 883.7 755 4 0 411 643
599.70 | 1.00 Shale 58.5 171.8 813.3 86.9 185 970.6 813 4 0 443 653
598.70 | 1.00 Shale 58.5 171.8 871.9 86.9 18.5 1057.5 872 4 0 475 663
597.70 | 1.00 Shale 58.5 171.8 930.4 86.9 18.5 1144.4 930 4 0 507 673
596.70 | 1.00 Shale 58.5 171.8 988.9 86.9 185 1231.2 989 4 0 540 683
595.70 | 1.00 Shale 58.5 171.8 1047.5 86.9 18.5 1318.1 1047 4 0 572 69:3
594.70 | 1.00 Shale 58.5 171.8 1106.0 86.9 18.5 1405.0 1106 4 0 604 70:3
593.70 | 1.00 Shale 58.5 171.8 1164.6 86.9 185 1491.9 1165 4 0 636 713
592.70 | 1.00 Shale 171.8 18.5
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 2 . . ,
REEERENCE BORING B3 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 705 KIPS 705 KIPS 383 KiPs 63 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 639.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == Steel HP 14 X 89
Plugged Pile Perimeter 4.750 FT. Unplugged Pile Perimeter: 7.033 FT.
Plugged Pile End Bearing Area============== 1.409 SQFT. Unplugged Pile End Bearing Area: 0.181 SQFT
BOT. ., FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
645.20 | 0.90 0.62 5 2.0 10.1 3.0 4.0 4 1 0 1 20
642.70 | 2.50 0.41 3 3.9 8.1 10.0 5.7 1.0 9.2 9 3 0 2 22
640.20 | 2.50 0.21 3 2.0 4.1 17.8 3.0 0.5 13.0 13 4 0 3 25
637.70 | 2.50 0.50 4 4.6 9.9 42.2 6.9 13 224 22 4 0 8 27
632.70 | 5.00 1.50 3 22.8 29.6 55.1 33.8 3.8 55.0 55 4 0 26 32
627.70 | 5.00 1.00 7 16.9 19.7 75.0 25.0 25 80.3 75 4 0 37 37
622.70 | 5.00 1.15 6 18.8 22.7 268.5 27.9 29 130.7 131 4 0 68 42
617.70 | 5.00 75 Hard Till 30.0 197.4 269.6 44.4 25.4 171.4 171 4 0 90 47
612.70 | 5.00 64 Hard Till 22.7 168.5 387.0 33.6 21.7 217.2 217 4 0 115 52
607.70 | 5.00 100 Hard Till 51.2 263.2 350.5 75.8 33.9 281.7 282 4 0 151 57
606.70 | 1.00 Shale 59.2 175.5 409.6 87.6 22.6 369.3 369 4 0 199 58.3
605.70 | 1.00 Shale 59.2 175.5 468.8 87.6 22.6 456.9 457 4 0 247 59.3
604.70 | 1.00 Shale 59.2 175.5 528.0 87.6 22.6 544.5 528 4 0 286 60.3
603.70 | 1.00 Shale 59.2 175.5 587.2 87.6 22.6 632.1 587 4 0 319 61.3
602.70 | 1.00 Shale 59.2 175.5 646.3 87.6 22.6 719.8 646 4 0 351 62.3
601.70 | 1.00 Shale 59.2 175.5 705.5 87.6 22.6 807.4 706 4 0 384 633
600.70 | 1.00 Shale 59.2 175.5 764.7 87.6 22.6 895.0 765 4 0 416 643
599.70 | 1.00 Shale 59.2 175.5 823.8 87.6 22.6 982.6 824 4 0 449 653
598.70 | 1.00 Shale 59.2 175.5 883.0 87.6 22.6 1070.2 883 4 0 481 663
597.70 | 1.00 Shale 59.2 175.5 942.2 87.6 22.6 1157.8 942 4 0 514 673
596.70 | 1.00 Shale 59.2 175.5 1001.4 87.6 22.6 12455 1001 4 0 546 683
595.70 | 1.00 Shale 59.2 175.5 1060.5 87.6 22.6 1333.1 1061 4 0 579 69:3
594.70 | 1.00 Shale 59.2 175.5 1119.7 87.6 22.6 1420.7 1120 4 0 611 70:3
593.70 | 1.00 Shale 59.2 175.5 1178.9 87.6 22.6 1508.3 1179 4 0 644 713
592.70 | 1.00 Shale 175.5 22.6
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH

1.D.0.T. BBS FOUNDATIONS AND GEOTECHNICAL UNIT Modified 10/18/2011|
SUBSTRUCTURE Pier 2 . . ,
REEERENCE BORING B3 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. 664.96 ft Req'd Bearing of Pile |Req.d Bearing of Borind Resistance Available in Boring| Driveable Length in Boring
GROUND SURFACE ELEV. AGAINST PILE DURING DR 646.10 ft 929 KIPS 929 KIPS 506 KPS 67 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ==== 639.00 ft

TOP ELEV. OF LIQUEF. (so layers above apply DD) ===========:ft
TOTAL FACTORED SUBSTRUCTURE LOAD = 1555 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=== 35.17 ft

NUMBER OF ROWS OF PILES PER SUBSTRUCTURE - 1

Approx. Factored Loading Applied per pile at 8 ft. Cts 353.71 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts 132.64 KIPS
PILE TYPE AND SIZE == Steel HP 14 X 117
Plugged Pile Perimeter 4.850 FT. Unplugged Pile Perimeter: 7.117 FT.
Plugged Pile End Bearing Area============== 1.469 SQFT. Unplugged Pile End Bearing Area: 0.239 SQFT
BOT. ., FACTORED | FACTORED
OF UNCONF. | S.P.T. GRANULAR NOMINAL PLUGGED NOMINAL UNPLUG'D 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.)
645.20 | 0.90 0.62 5 21 10.5 3.0 4.4 4 1 0 1 20
642.70 | 2.50 0.41 3 3.9 8.4 10.3 5.8 1.4 9.5 10 3 0 2 22
640.20 | 2.50 0.21 3 21 4.3 18.4 31 0.7 13.5 14 4 0 3 25
637.70 | 2.50 0.50 4 4.7 10.3 43.7 6.9 1.7 23.8 24 4 0 9 27
632.70 | 5.00 1.50 3 233 30.9 56.7 34.2 5.0 56.4 56 4 0 27 32
627.70 | 5.00 1.00 7 17.2 20.6 771 25.3 33 82.2 7 4 0 38 37
622.70 | 5.00 1.15 6 19.2 23.7 278.5 28.2 3.9 140.0 140 4 0 73 42
617.70 | 5.00 75 Hard Till 30.6 205.9 279.0 45.0 335 180.1 180 4 0 95 47
612.70 | 5.00 64 Hard Till 23.2 175.7 401.0 34.0 28.6 230.1 230 4 0 122 52
607.70 | 5.00 100 Hard Till 52.3 274.6 361.7 76.7 44.6 291.9 292 4 0 156 57
606.70 | 1.00 Shale 60.4 183.0 422.1 88.7 29.8 380.6 381 4 0 205 58.3
605.70 | 1.00 Shale 60.4 183.0 482.5 88.7 29.8 469.2 469 4 0 254 59.3
604.70 | 1.00 Shale 60.4 183.0 543.0 88.7 29.8 557.9 543 4 0 294 60.3
603.70 | 1.00 Shale 60.4 183.0 603.4 88.7 29.8 646.5 603 4 0 327 61.3
602.70 | 1.00 Shale 60.4 183.0 663.8 88.7 29.8 735.2 664 4 0 361 62.3
601.70 | 1.00 Shale 60.4 183.0 724.2 88.7 29.8 823.9 724 4 0 394 63.3
600.70 | 1.00 Shale 60.4 183.0 784.6 88.7 29.8 912.5 785 4 0 427 64.3
599.70 | 1.00 Shale 60.4 183.0 845.0 88.7 29.8 1001.2 845 4 0 460 65.3
598.70 | 1.00 Shale 60.4 183.0 905.5 88.7 29.8 1089.8 905 4 0 494 66.3
597.70 | 1.00 Shale 60.4 183.0 965.9 88.7 29.8 1178.5 966 4 0 527 673
596.70 | 1.00 Shale 60.4 183.0 1026.3 88.7 29.8 1267.1 1026 4 0 560 683
595.70 | 1.00 Shale 60.4 183.0 1086.7 88.7 29.8 1355.8 1087 4 0 593 693
594.70 | 1.00 Shale 60.4 183.0 1147.1 88.7 29.8 1444 .4 1147 4 0 626 703
593.70 | 1.00 Shale 60.4 183.0 1207.5 88.7 29.8 1533.1 1208 4 0 660 713
592.70 | 1.00 Shale 183.0 29.8
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Pile Design Table for Pier 2 utilizing Boring #B-3

Nominal Factored | Estimated Nominal Factored | Estimated Nominal Factored Estimated
Required | Resistance Pile Required | Resistance Pile Required | Resistance Pile
Bearing Available Length Bearing Available Length Bearing Available Length
(Kips) (Kips) (Ft) (Kips) (Kips) (Ft) (Kips) (Kips) (Ft)
Metal Shell 12"® w/.179" walls Steel HP 10 X 57 Steel HP 14 X 73
64 31 37 422 229 62 210 111 52
Metal Shell 12"® w/.25" walls Steel HP 12 X 53 275 147 57
64 31 37 417 226 60 578 313 61
352 189 42 Steel HP 12 X 63 Steel HP 14 X 89
Metal Shell 14"® w/.25" walls 471 256 61 217 115 52
77 37 37 Steel HP 12 X 74 282 151 57
Metal Shell 14"® w/.312" walls 580 315 63 705 383 63
77 37 37 Steel HP 12 X 84 Steel HP 14 X 102
464 250 42 639 348 64 223 118 52
Steel HP 8 X 36 286 153 57
257 139 60 810 441 65
Steel HP 10 X 42 Steel HP 14 X 117
330 178 60 230 122 52
292 156 57
929 506 67
Precast 14"x 14"
98 a7 37
Timber Pile
57 27 37
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L-pile Input for Boring B-1
STA. 863+57
Offset 30 Ft LT
Water Table Elevation 649.6 Ft

Depth Elevation Al sz 99 BeseTEn Friction [Cohesion| Unit Weight (pcf)
(FY (Ft) () ° (c)tsf Y wet Ysat |
3.0 658.6 to 655.6 |[Silty Clay Loam 0.75 127.3
5.5 655.6 to 653.1 |Silty Clay Loam 0.25 134.3
11.0 653.1 to 647.6 |[Silty Clay Loam 0.23 128.3
13.0 6476 to 645.6 [Sand and Gravel 31 121.0
16.0 645.6 to 642.6 |Sandy Loam 29 140.4
21.0 642.6 to 637.6 |Sand 32 121.0
32.0 637.6 to 626.6 |[Silty Loam 0.54 120.0
45.0 626.6 to 613.6 |Silty Clay Loam- Weathered Shale 1.27 143.4
60.0 613.6 to 598.6 [Shale 2.50 149.0




L-pile Input for Boring B-2
STA. 863+92
Offset 30.0 Ft LT

Depth Elevation Al sz 99 BeseTsn Friction [Cohesion| Unit Weight (pcf)
(Ft (FY () ° (c)tsf Y wet Ysat |
3.0 658.4 to  655.4 |Silty Clay Loam 0.50 131.3
6.0 6554 to 652.4 |[Silty Clay Loam 1.25 119.2
11.0 652.4 to  647.4 |Silty Clay Loam 0.25 132.3
16.0 6474 to 642.4 [Sandy Loam 27 152.4
21.0 6424 to 637.4 |Sand and Gravel 32 126.2
37.0 6374 to  621.4 |Silty Loam 0.28 121.2
55.0 621.4 to 603.4 |Silty Clay Loam- Weathered Shale 2.50 141.1
71.0 603.4 to 587.4 |Shale 2.50 149.0




L-pile Input for Boring B-3
STA. 864+50
Offset 27.0 Ft RT

Depth Elevation Alfreisieg Sl Deserian Friction [Cohesion| Unit Weight (pcf)
(Ft (Ft) () ° (c)tsf Y wet Ysat |
6.0 666.7 to 660.7 |Silty Clay Loam 0.71 118.68
11.0 660.7 to 655.7 |Silty Clay Loam 0.84 122.21
16.0 655.7 to 650.7 |Silty Clay Loam 1.21 124.23
18.0 650.7 to 648.7 |Silty Clay Loam 0.64 123.22
23.0 648.7 to 643.7 |Silty Clay Loam 0.28 129.3
29.0 643.7 to 637.7 |Silty Clay Loam 0.18 126.3
33.0 637.7 to 633.7 |Sand 28 121.0
46.0 633.7 to 620.7 [Silty Loam 0.61 125.57
65.0 620.7 to 601.7 |[Silty Clay Loam- Weathered Shale 2.50 139.5
80.0 601.7 to 586.7 |Shale 2.50 149




L-pile Input for Boring B-4
STA. 865+30
Offset 27.0 Ft RT

Depth Elevation Alreisieg Sl Deserian Friction [Cohesion| Unit Weight (pcf)
(FY (Ft) () ° (c)tsf Y wet Ysat |
3.0 667.0 to 664.0 |Silty Clay Loam 0.53 120.2
6.0 664.0 to 661.0 |[Silty Loam 0.58 122.2
8.0 661.0 to 659.0 |Silty Clay Loam 1.00 124.2
10.0 659.0 to 657.0 |[Silty Clay Loam 0.75 126.3
18.0 657.0 to 649.0 |Silty Clay Loam 1.03 125.9
23.0 649.0 to 644.0 |[Silty Clay Loam 0.25 128.3
26.0 644.0 to 641.0 |Silt 27 113.2
29.0 641.0 to 638.0 [SandyLoam/Sand 28 144.0
32.0 638.0 to 635.0 [SandylLoam 30 147.6
38.0 635.0 to 629.0 |[Silty Loam 0.75 125.6
45.0 629.0 to 622.0 |Silty Loam 0.88 125.2
52.0 622.0 to 615.0 |[Silty Clay Loam- Weathered Clay 2.50 136.4
60.0 615.0 to 607.0 |Shale 2.50 149
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1.0 Project Description

This memorandum provides additional geotechnical data and recommendations for the
proposed bridge for US 67 over Pope Creek.

This memorandum was prepared to incorporate the updated Hydraulic Report scour results that
reflect 1 pier (rather than 2 piers) and to provide drilled shaft recommendation for the proposed
pier. This Geotechnical Design Memorandum (GDM) supplements the approved SGR with a
revised date of June 6, 2012. Geotechnical evaluation and design recommendations in the SGR
are still valid, except as specifically referenced in this document.

3.4 Scour [Updated]

The scour analysis was revised to reflect 1 pier rather than 2. Per the Hydraulic Report with an
approval letter dated July 1, 2014, the raw Q100 scour is 35.27 ft, and the raw Q200 scour is
40.98 ft. The streambed elevation is 648.60 ft and due to the pier's proximity to the streambed
the scour was taken from this elevation. The Q100 and Q200 pier scour elevations in the table
below have been adjusted according to Bridge Manual Section 2.3.6.3.2 and the soil profile of
Boring B-2. Scour elevation Table 3.4.1 was revised to conform to All Bridge Designers (ABD)
Memorandum 14.2. The Item 113 rating for the abutments was 8 and the rating for the drilled
shaft bent pier is 5. Per ABD 14.2 the lowest rating of the individual substructures should be
shown in the chart. The scour information shown below supersedes the scour elevations shown
in the approved SGR. This information is for a 2 span structure with spill-thru abutments and a
drilled shaft bent pier. If the structure changes from the aforementioned, the scour table will
need to be re-evaluated.

Revised Table 3.4.1 — Scour Elevation

Event/Limit Design Scour Elevations (ft.)
ltem 113
State N. Abut Pier S. Abut
Q100 661.92 620.59 662.11
Q200 661.92 620.02 662.11 .
Design 661.92 620.59 662.11
Check 661.92 620.02 662.11

3.6 Bridge Foundations [Updated]

The TSL designer was contacted for updated factored substructure loads for the proposed 2

span structure. The preliminary factored loads, in kips, are estimated as follows:

N. Abut

Pier

S. Abut.

835

1350

953
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Driven Pile Recommendations [Updated]

The values presented for the north and south abutments in Tables 3.6.1 and 3.6.2 of the
approved SGR are still applicable. Due to the revised scour evaluations, the pile resistance
values for the piers are no longer accurate and need to be re-evaluated if it is desirable to use
driven piles at the pier. The use of driven piles at the pier would likely require a Type |
Cofferdam.

The approved SGR was written prior to ABD Memo 12.3, which changed the integral abutment
design policy. Per ABD Memo 12.3, all metal shell and H-pile sizes are feasible at the
abutments with the use of integral abutments. Metal shell piles would reach maximum nominal
bearing at approximately 45 ft in length. H-piles would reach maximum nominal bearing at
approximately 60 ft in length. H-piles are still an acceptable foundation at the abutments.

Drilled Shafts Recommendations [New]

The following drilled shaft recommendations are based on boring B-2 and only apply to the
proposed Pier. The Top of Rock elevation at the Pier is 621.40 ft. Silty Clay Loam-Weathered
Shale starts at elevation 621.40 and extends to 603.40. Boring B-2 describes shale bedrock
starting at 603.40 and the boring extends to elevation 587.40 ft (16 ft rock core). The top of the
drilled shaft is estimated to be 664.5 ft.

The top of rock elevation is 621.40 ft, however Q100 scour elevation extends to 620.96 so
resistance in rock above this elevation should be neglected. Rock from elevation 621.40 to
603.40 ft is described as Silty Clay Loam — Weathered Shale. This material can be considered
clayey shale, weak shale, or an Intermediate Geo Material (IGM). It is recommended that the
side and tip resistance between these elevations be designed using the lllinois Center for
Transportation (ICT) research recommendations from the “Improvement for Determining Axial
Capacity of Drilled Shafts in Shale in lllinois” report (Research Report No. FHWA-ICT-13-017).
This method allows for the design of drilled shaft to use the side resistance in combination with
the tip resistance. The table below provides recommended unit side and unit tip resistance
values between elevation 621.40 and 603.40 ft. A resistance factor of 0.5 was applied to the
total resistance as per the ICT report. The ICT method should not be used below elevation
603.40 ft, since the rock strength exceeds the definition of “weak shale” provided in the ICT
report.

ICT Drilled Shaft Design — Elev. 621.40 to 603.40 ft.

BfattZT; f Laver Nominal Factored Lesr?crhe tat Nominal Factored
¥ —ay Unit Side | Unit Side 9 Unit Tip Unit Tip
Tip Thickness Resi Resi Bottom Resi Resi

Bearing (Ft) esistance esistance of Layer esistance esistance
Elev. (ksf) (ksf) (ft) (ksf) (ksf)
616.40 *5.0 *5.0 30.6 15.3
608.90 7.5 12.5 51.3 25.6
606.40 25 2.7 1.35 15.0 127.4 63.7
603.40 3.0 18.0 322.5 161.2

*Neglect resistance above the Q100 scour elevation.
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With the use of the AASHTO equations to design drilled shafts in shale, IDOT permits the

design to combine side resistance and tip resistance for a total shaft resistance.

Side

resistance in rock can be accumulated along the length of the shaft using the following values
starting at elevation 621.40 ft.

AASHTO Drilled Shaft Side Resistance Design — Elev. 621.40 to 587.40 ft.

oBfolf;or:r Laver Nominal Factored Lesgc:('f tat Nominal Factored
Y -ay Unit Side | Unit Side 9 UnitTip | UnitTip
& Tip Thickness Resi Resi Bottom Resi Resi
Bearing (t) e5|lft?nce e8|kst?nce of Layer e5|kstance e5|kstance
Elev. (ksf) (ksf) (Ft) (ksf) (ksf)
619.40 *2.0 *2.0 317.8 0.8
615.40 4.0 6.0 ’51.5 328.3
612.40 3.0 2.2 1.0 9.0 331.0 3171
611.40 1.0 10.0 3 3
603.40 8.0 18.0 42.7 23.5
601.90 1.5 19.5 4200.9 4100.4
599.90 2.0 8.3 246 21.5 4245.6 4122.8
598.40 1.5 23.0 4 4
597.40 1.0 150 257 24.0 275.3 137.6
593.40 4.0 ' ' 28.0 4270.3 4135.2
590.40 3.0 220.9 115 31.0 -- --
587.40 3.0 226.3 214.5 34.0 - -

*Neglect resistance above the Q100 scour elevation.

-- Not enough boring data below the bearing elevation to calculate tip resistance.

'Side resistance was calculated using AASHTO'’s equation for drilled shaft in clay with a resistance
factor of 0.45.

’Side resistance was calculated using AASHTO'’s equation for drilled shaft in rock with a
resistance factor of 0.55.

*Tip resistance was calculated using AASHTO’s equation for drilled shaft in IGM with a resistance
factor of 0.55.

*Tip resistance was calculated using Zhang and Einstein equation for drilled shaft in rock with a
resistance factor of 0.50.

The two methods provided above should not be combined together for a total shaft resistance.
In other words, the shaft should be design using the ICT method for the weak shale from 621.40
to 603.40 ft. or using the AASHTO LRFD method from elevation 621.40 to 587.40 ft.

Embedment into rock to achieve fixity for the lateral load will need to be considered during the
final design. Both lateral load and axial load need to be satisfied with the final design
embedment depth. The deeper embedment as required per the lateral load design or axial load
design should be used. The soil parameters from the approved SGR can be used for the lateral
analysis.
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4.0 Construction Considerations [Updated]

Boring log (B-2) recorded blow-ins of the sand and gravel layer between 16 and 21 ft below the
ground surface. Casing or slurry will likely need to extend through this layer for the construction
of the drilled shaft. Permanent casing does not appear necessary.

The cofferdam recommendations in the approved report are no longer valid due to the revised

pier location and type. With the use of a drilled shaft bent with webwall at the pier, a cofferdam
is not needed. If the pier type is changed, then the need for a cofferdam should be revisited.
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ROUTE _U.S.67

ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

DESCRIPTION _Bridge Over Pope Creek

Date

Page 1 of 2
3/31/11

SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TwP. _14N__ RNG. _2W
Boring No. B-1 N. Abutment D B Surface Water Elev. ___650.1 | D B
Station 863+57 E L Groundwater Elev.: E L
Offset 30.00ft LT P O when drilling __ 6476 | P 0
T W Qu | W at Completion _ 6496 | T W Qu | W
Surface Elev. _658.60  ft H S tsf | % after Hrs. H S tsf | %
Stiff dark brown SILTY | Stiff to medium stiff gray |
CLAY LOAM, moist SILTY LOAM, moist
| 3 P 26 | 2 P 28
1 4 15 _ | 4 10
5 5
655.60 _
Soft dark brown SILTY
CLAY LOAM, very moist I P 33 2 B 23
1 2 0.5 | 3 0.78
5 3 3 S
65310 _ | |
Soft brown-gray SILTY ]
CLAY LOAM, moist |1 0 B 26 |
| 2 045 626.60
3 Very stiff to hard gray SILTY ]
CLAY LOAM -
T WEATHERED SHALE T
2 P 28 14 B 16
| 3 0.5 | 8 3.08
10 4 35| 15
647.60 | ]
Medium dense brown | 4 |
coarse SAND and small | 6 )
GRAVEL, saturated S ]
645.60 ]
Loose brown SANDY
LOAM, saturated I 17 _ | 8 B 14
] 4 ] 19 253
15 4 40 28
642.60 | ]
Medium dense brown fine | 4 ]
SAND, saturated ] 10 ]
5 —]
| 10 ] 12 S 17
7 | 28 2.03
20 3 45 30
637.60 | ]
Stiff gray SILTY LOAM, 3 B 29 ]
moist | 5 135 e
7 —]
_ 1 3 B 20 | 13 P 16
] 5 115 46 4.5+
25| 8 608.60 ___551a50L827
SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test Page 20

Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 2 of 2
STRUCTURE BORING LOG Date 3/31/11

STRUCTURE NO. _066-0019
ROUTE _U.S. 67
SECTION _103-BR
COUNTY _Mercer
Boring No. B-1 N. Abutment D B
Station 863+57 E L
Offset 30.00ft LT P @)

T| W | Qu | W
Elevation _608.60 ft H S tsf | %
Hard gray to dark gray |
SHALE T

|15 P 15

86 4.5+

-55

|24 P 16

~ 1100/5" 4.5+

598.60 _ -60

End of Boring at 60' - Auger T
Refusal ]

65

70

__5 Page 6 of 27

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test

. ; X Page 21
Stations Denths Offset and Flevations are in Feet age



ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

ROUTE _U.S.67 DESCRIPTION _Bridge Over Pope Creek

Date

Page 1 of 2
3/31/11

SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TwP. _14N _ RNG. _2W
Boring No. B-2 Pier 1 D B Surface Water Elev. ___650.1 | D B
Station 863+92 E L Groundwater Elev.: E L
Offset 30.00ft LT P O when drilling __ 6474 | P 0
T W Qu | W at Completion T W Qu | W
Surface Elev. _658.40 ft H S tsf | % after Hrs. H S tsf | %
Medium stiff dark brown | Soft to medium stiff gray |
SILTY CLAY LOAM, very SILTY LOAM, moist to very
moist | 2 P 30 || moist | 3 B 26
] 2 1.0 ] 2 0.29
3 3
655.40 _
Very stiff dark brown-brown
SILTY CLAY LOAM, moist | 4 P 18 | 3 P 27
| 8 2.5 | 3 0.5
5 12 30 4
652.40 | ]
Soft dark brown SILTY |1 P 31 |
CLAY LOAM, very moist 1 0.5
— 3 |
_ 10 P 31 I B 31
11 0.5 | 4 0.90
10 1 s
647.40 | ]
Very loose brown-gray |1 O 30 |
SANDY LOAM, wet 1 0 621.40
0 Hard light gray to dark gray I
SILTY CLAY LOAM -
T WEATHERED SHALE ]
1 24 19 P 11
18" Blow-in at 15' ] 0 Hard drilling at 37 | 26 45+
15 1 40, 49
642.40 | ]
Medium dense brown | 8 22 |
coarse SAND and small 8
GRAVEL, saturated 1 4 t
24" Blow-in at 17.5' ] ]
Sample 8 - No Recovery | 8 | 5 P 16
19 | 17 45+
20 5 45 27
24" Blow-in at 20' | |
637.40 ]
Soft to medium stiff gray | 2 B 24 |
SILTY LOAM, moist 2 0.49
— 3 |
13 B 23 |14 P 15
| 3 o062 48 4.5+
25 3 Egoe g2
SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test Page 22

Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 2 of 2
STRUCTURE BORING LOG Date 3/31/11

STRUCTURE NO. _066-0019
ROUTE _U.S. 67
SECTION _103-BR
COUNTY _Mercer
Boring No. B-2 Pier 1 D B
Station 863+92 E L
Offset 30.00ft LT P @)

T| W | Qu | W
Elevation _608.40 ft H S tsf | %
Hard light gray to dark gray |
SILTY CLAY LOAM -
WEATHERED SHALE t
Boring continued with rock o
core | 14 P 13

| 41 45+

603.40  .55-100/4"

60

65

70

__5 Page 8 of 27

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test

. ; X Page 23
Stations Denths Offset and Flevations are in Feet age



Testing Service Corporation

Page 2 of 2
STRUCTURE ROCK CORING LOG oae S
ROUTE _U.S. 67 DESCRIPTION _Bridge Over Pope Creek
SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer
Boring No. B-2 Pier 1 Core Type _NX R R | CORE | COMP.
Station 863+92 Core Diameter ___ 2 in E - S
Offset 30.00ft LT Core Length __16  ft 8 Q -:- g
Surface Elev. _658.40 ft \% D M N
E E G
Top Core R T
Elev. Coring Notes and Rock Description Run Y (Min/ H
ft (#) (%) | (%) ft) (tsf)
603.40| Hard gray to dark gray SHALE | 1 75 51
Moisture Content = 7% ] 47.5
-60.0)
Moisture Content = 6% ] 172.1
-65.0)
] 2 97 83
Moisture Content = 1% o 121.7
Moisture Content = 1% ] 192.2
-70.0
587.40 ]
End of Boring at 71.0° ]
-75.0)
Color pictures of the cores Yes
Page 9 of 27

Cores will be stored for examination until
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B-2 Rock Coring

it

0ftto2ft

2 ftto 4 ft

Page 10 of 27
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B-2 Rock Coring

T G SR

4 ft to 6 ft

T

6 ft to 8 ft

Page 11 of 27
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B-2 Rock Coring

10 ft to 12 ft

12 ftto 14 ft

Page 12 of 27
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B-2 Rock Coring

14 ftto 16 ft
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Page 28



ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 1 of 2
STRUCTURE BORING LOG Date 3/29/11
ROUTE _U.S.67 DESCRIPTION _Bridge Over Pope Creek
SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TwP. _14N _ RNG. _2W
Boring No. B-3 Pier 2 D B Surface Water Elev. ___650.1 | D B
Station 864+50 E L Groundwater Elev.: E L
Offset 27.00ft RT P O when drilling __640.7 | P 0
T W Qu | W at Completion T W Qu | W
Surface Elev. _666.70  ft H S tsf | % after Hrs. H S tsf | %
Stiff brown SILTY CLAY | Very soft to soft gray SILTY |
LOAM, moist CLAY LOAM, moist
1 P 16 |0 B 24
1 1.0 1 0.21
2 2
I B 19 637.70 1 P 28
| 2 185 Very loose brown fine to | 2 05
5 4 medium SAND, saturated 30 2
660.70 | ]
Stiff dark brown SILTY | 2 B 23 |
CLAY LOAM, moist 4 1.93
— 2 |
_ 633.70 |
Stiff gray SILTY LOAM,
11 B 19 | moist 1 P 20
| 3 144 ] 2 15
10 4 35 3
655.70 | ]
Very stiff brown-gray SILTY 11 B 25 |
CLAY LOAM, moist 3 2.21
— & |
1 B 21 1 P 27
] 3 262 ] 3 10
15| 6 40 4
650.70 | ]
Stiff gray-brown SILTY | 1 B 22 ]
CLAY LOAM, moist 3 1.27
— 3 |
648.70 ]
Soft to medium stiff
gray-brown SILTY CLAY _ 1 0 B 27 _ 11 B 26
LOAM, moist | 2 0.49 | 2 1.15
20 2 45 4
- 620.70 |
| 1 B 29 || Hard gray to dark gray |
2 0.62 SILTY CLAY LOAM -
] 3 WEATHERED SHALE __
643.70 ]
Soft gray SILTY CLAY Hard drilling at 46'
LOAM, moist o B 26 5 P 11
] 1 o4 40 4.5+
o5 2 FEge 189 27
SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test Page 29

Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

STRUCTURE NO. _066-0019

ROUTE _U.S. 67
SECTION _103-BR

COUNTY _Mercer

Boring No. B-3 Pier 2 D B
Station 864+50 E L
Offset 27.00ft RT P 0O
T w Qu | W
Elevation _616.70 ft H S tsf | %
Hard gray to dark gray |
SILTY CLAY LOAM -
WEATHERED SHALE ]
] 11 P 14
| 25 45+
55/ 39
| 42 P 10
58 4.5+
-60
o0/ P15
Boring continued with rock ] 4.5+
core 601.70 _ -65
79

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test

-75

Stations Denths Offset and Flevations are in Feet

Date

Page 15 of 27

Page 30
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Testing Service Corporation

Page 2 of 2
STRUCTURE ROCK CORING LOG Date 3/29/11
ROUTE _U.S. 67 DESCRIPTION _Bridge Over Pope Creek
SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer
Boring No. B-3 Pier 2 Core Type _NX R R | CORE | COMP.
Station 864+50 Core Diameter __ 2 in E - S
Offset 27.00ft RT Core Length __ 15  ft 8 Q ':' E
Surface Elev. _666.70  ft \Y D M N
E E G
Top Core R T
Elev. Coring Notes and Rock Description Run Y (Min/ H
ft (#) (%) | (%) ft) (tsf)
601.70| Hard gray to dark gray SHALE 1 1 97 | 82
-70.0
Moisture Content = 1% ] 132.5
Moisture Content = 1% ] 162.7
-75.0
Moisture Content = 1% | 2 93 | 77 2275
Moisture Content = 1% ] 160.6
586.70 -80.0
End of Boring at 80' ]
-85.0)

Color pictures of the cores Yes

. . . . Page 16 of 27
Cores will be stored for examination until
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B-3 Rock Coring

0 ftto 2 ft

L T R

2ftto4ft
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B-3 Rock Coring

A W g A T"L!:WEWWW-W

4ftto6bft

6 ft to 8 ft
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B-3 Rock Coring

e e T TR

10 ftto 12 ft

e

il S BRI T L L

10 ftto 12 ft

Page 19 of 27
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12 ftto 14 ft

4

14 ft to 16 ft

v eimyy i
1o 71 siltrHJ 2
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B-3 Rock Coring
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ROUTE _U.S.67

ILLINOIS DEPARTMENT OF TRANSPORTATION
Testing Service Corporation
STRUCTURE BORING LOG

DESCRIPTION _Bridge Over Pope Creek

Date

Page 1 of 2
3/30/11

SECT. 103-BR STRUCT. NO. 066-0019 DRILLED BY _B. Williamson
COUNTY _Mercer LOCATION _Greene Township S34/35 TWP. _14N _  RNG. 2W
Boring No. B-4 S. Abutment D B Surface Water Elev. ___650.1 | D B
Station 865+30 E L Groundwater Elev.: E L
Offset 27.00ft RT P 0 when drilling __ 6450 | P 0
T W Qu | W at Completion T W Qu | W
Surface Elev. _667.00  ft H S tsf | % after Hrs. H S tsf | %
Stiff brown SILTY CLAY | ]
LOAM, moist 641.00
|l 2 B 19 || Very loose brown SANDY 1 0 20
2 1.05 LOAM, saturated 0
] 3 Tl 2
664.00 639.00
Stiff brown SILTY LOAM, Very loose brown fine to
moist 1 B 21 || medium SAND, saturated 638.00 1 23
] 3 1.15 Very loose brown-gray |1
5 5 SANDY LOAM, saturated 30 3
661.00 ]
Stiff dark brown SILTY | 2 P 23 |
CLAY LOAM, moist | 3 2.0 635.00
S Stiff gray SILTY LOAM, ]
659.00 moist ]
Stiff brown brown SILTY
CLAY LOAM, moist 1 P 25 2 P 21
| 3 15 —1 3 15
657.00 .10, 4 35 9
Very stiff to stiff brown-gray | 5' Blow-in at 35' |
SILTY CLAY LOAM, moist ]
| 2 B 23 |
5 2.46
— 3 |
] 629.00
Very stiff to stiff gray SILTY
2 B 24 || LOAM, moist 3 P 24
| 5 267 — 5 20
15| O 40 6
| 1 B 27 )
] 3 1.03 ]
4
649.00 _
Soft brown-gray SILTY
CLAY LOAM, very moist 11 B 28 _ |1 3 P 21
| 3 0.49 | 4 1.5
20 3 622.00 _-45| 9
| Hard gray SILTY CLAY |
LOAM - WEATHERED
0 B 30 || SHALE T
] 1 0.41 O]
— 3 |
644.00 —
Very loose brown-gray Hard drilling at 45'
SILT, wet 0 23 6 P 10
] o ] 23 45+
25 1 Fage 21 27
SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test Page 36

Stations Denths Offset and Flevations are in Feet




ILLINOIS DEPARTMENT OF TRANSPORTATION

Testing Service Corporation Page 2 of 2
STRUCTURE BORING LOG Date 3/30/11

STRUCTURE NO. _066-0019
ROUTE _U.S. 67
SECTION _103-BR
COUNTY _Mercer
Boring No. B-4 S. Abutment B
Station 865+30 L
Offset 27.00ft RT 0

W Qu | W
Elevation _617.00 ft S tsf | %
Hard gray SILTY CLAY
LOAM - WEATHERED
SHALE

615.00

Hard gray SHALE

20 P 9

100/5" 4.5+
60 9 9
100/3" 4.5+
607.00

End of Boring at 60" - Auger
Refusal

- ; ; : IHTUTmMO
Lk e e L b s

_5 Page 22 of 27

SPT. (N) = Sum of last two blow values in sample. (Qu) B=Bulge S=Shear P=Penetration Test

. ; X Page 37
Stations Denths Offset and Flevations are in Feet age



lliinois Department of Trahsportation

Memorandum
To: Kensil A. Garnett, District 4 Attn: Maureen M. Addis
From: D. Carl Puzey

Subject: Hydraulic Report

Date: July 1, 2014

FAP Route 310 D-94-013-08
Section (103)BR-1 SN 066-0003 (exist.)
Mercer County 066-0019 (prop.)

US Route 67 over Pope Creek

Reply is made to the memorandum and revised hydraulic report for the above
location, submitted for our review and approval on June 23, 2014 via email by
the consultant Thouvenot, Wade and Moerchen, Inc. The hydraulic report was
originally approved on March 6, 2014 but a change in project scope prompted
this resubmittal. The change of project scope occurred because the submitted
scour computations were revised based on our review comments dated

May 22, 2013 and resulted in deeper anticipated scour. The revised anticipated
scour depths, adjusted for soil type, are below the bottom tip elevation of the
existing pier. Therefore this hydraulic report submittal reflects the change in
the proposed scope of work from replacement with reuse of the existing pier
o complete structure replacement.

We approve the revised hydraulic report, waterway information table and scour
computations. We noticed, however, that the pier shape used in the proposed
pier scour computations has been changed to “group of cylinders” from the
previous submittal entry of “round nose”. While both pier types produce the
same resulting scour depths based on the conditions at this site, please note

a solid wall pier type should be utilized for this bridge replacement due to the
debris prone location of the project.

The IDOT clearance and freeboard policies are met with the proposed opening.

A Statewide Permit #12 will be issued for this project, due to the greater than 10
square mile watershed, once the TS&L drawing has been stamped approved.

We have received your Professional Engineer's certifications stating the existing
structure has not caused flood damages or complaints. Please note the proposed
structure configuration and waterway information table may be subject to revision
during the TS&L stage of the project.

Any question or concerns may be directed to Gina Kramer at (217)558-4536 or
Gina.Kramer@illinois.gov.

GSK/kkt0660e0019p-20140701
Page 23 of 27



{e1zieo ~eu) 0842 S84

PLOTICEA ARG

FOVLS TSL NI ANIWENIAEE OL 1030ans JAUYNINITENd 349V STIYLIA 3HNLONYLS G380d0Hd H10N

,0'899
aaifisp 0
9'699

Z

(g-01ig) J1.0P1

suBLNgY Uad uo wiesg-i CEM
FHNLONH LS 0380d40Hd

Cd'08 MO
SMEAS
WY=H MO
‘SNVJS #
HION=T
HdAL

S/ 6'G = 3001HE 350408 d HONOUHL ALIDOTIA HUVIA 0

juslisor|dey aununng

{ingv Yg-ot ~ig) .#.e0L
SHUAUINGY PSSO U0 WEsd yoa(]

FHNLONELS DNILSIXS

0898
saufiep ¢

9689

Td'0'3 MO
SMINS
Wyv3d MO
¢ 'SNVYdS#
‘HLIDNIT
HdAL

HICAA JO 8doDg

£10Z Bupdsg -+ 9°799 HLVA P I MH INIL-TY
S} 8°6 = 3001g ONILSIXD HONOHHL ALIDOTIA WVIA O

8999 6999 ¢ Sc Feop - 8ELL e}t QogoL gosG eD XEW
SRS IO - S g | pesodon douent
_ SO W | Buys doviore
£599 | BS99 | 1 6¢ L0€99 | 060k | €86 | 0868 | 00T | 308Yyd ubiseq noog
_— SR L. A €¢ g¢ 9C99 <Ol vpe | 096L 00L L\ °SRd
o EP99 G svee 1 0 ce €¢99 | Z00F vi6 ;. O¥eS | 04 ubisaq
5 ¢98 9298 [ el elee | <68 | 88 | 0L9% ot
pasodald Bunsixy | pesodold | Bupsxg | W I'MH | pesodoid “Bunsixs sfad | JA o
Ty uoneasig JayempeaH | TMy-ped jednjeN A - Buuadp Aemiolepy | eBieyosiq | "bedy JueAT poold
e e 5556 = HeiS Buiddoyisre pesador] SR e e g ga < oy SBEUEIG
00+/08  BIge 0809 =  “Aelg Buiddoyeag busixg
,,,,,,,,,,,,,,,,, C g00  Agpayoeud Replog 'S 1Ag paredald

YL0C-£2¢-9

eeg

e e

6100-990

£000-980

A79Y L NOLLYINHOINE AVMUELYM

‘AemisiBin

T INS pesodoid

‘NS Bupsixz

RS0 el

jansp AunoD
t-ug {(eol) ‘uonoag
{19 SN} 0LE dv4  @Inoy

uopeniodsue) jo /
wRuLRds( SIoulj) |

Page 24 of 27




Contraction Scour

input Data

Resulls

Pigr Scour

input Data

Resulis

Abulment Scour

input Data

Results

Average Depth {fi)
Approach Velocity (ftfs):
Br Average Depth {ft):
BR Opening Flow {cis):
BR Top WD {itk

Grain Size D0 {mm):
Approach Flow (cfs):
Approach Top WD {f):
K1 Coeffictent:

Scour Depth Ys {fty:
Critical Velocity (ftfs):
Equation:

Al piers have {he same scour depih

Pier Shape:

Pler Width (1t):

Grain Size DBO {mmk
Depth Upstream (fty
Velocity Upstream {fi's)
1 Nosg Shaps:

Piat Angle:

Pier Length {ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D80 {mm}:
K4 Armouring Coef:

Scour Depth ¥'s {f):
Froude #:
Equation:

Station at Toe {i):

Toe Sta at appr (fth
Abutment Length {ft):
Depth at Toe {ii):

K1 Bhape Cosf:

Degree of Skew (degrees):
K2 Skaw Cosf

Projscted Length L' {#1:

Avg Depth Obstructed Ya {f):

Flow QObstrucied Qe {efs):
Area Obstructed Ae (sg fi):

Scowr Depth Ys (&)
Froude &:

Laf

60§
0.88
405
155.86
16.18
£.03
2786.13
518.05
0.690

1.58
070
Live

Channel

12.51
2.04
14.01
5790.82
52.67
0.03
201454
7%.05
0.689

27.59
0.749
Live

roup of Cylinders

3.50
0.03000
16.40
549
1.0G
0.00
35.00
1.00
1.10
0.05000
1.00

7.68
6.28

CBU equation

Left Right
-48.02 85.24
-52.37 86.36
500.24 588.97
8.54 7.54
0.55 - Spili-through abutment
90.00 50.00
=00 1.00
500.24 588.97
8.07 5.81
2697.80 2035.64
30358.73 3498.48
18.60 15.64
914 018

[ -1¥- 201t
L Ep Tk Liew

{j ANIE Ty
Foo e

Rignt

5.80
0.86
5,48
1012.22
45.58
.03
3158.24
§32.42
0.860

5.97

0.6¢
Live
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Contrastion Scour

input Data

Resuits

Pier Scour

input Data

Resulis

Abutment Scour

Input Data

Resuits

Average Depth (i)
Agnroach Velocity (ftis)y
Br Average Depth ()
BR Cpening Frow (cfs):
BR Top WD {fi:

Gratn Size DB0 (mm}):
Approach Flow (cfs):
Approach Top WD (ft)
K1 Coeflicient:

Scour Bepth Ys (ftx
Criticat Velocity {ftfs):
Equation:

Al piers have the same scour depth

Fiter Shape:

Pigr Width {fi):

Grain Size D50 (mm):
Depth Upstream (L)
Velceily Upstream (fis):
K1 Nose Shape:

Pier Angle;

Pier Length {fi)

K2 Angle Coef,

K3 Bed Cond Coef:
Grain Size D0 {mm}:
K4 Armouring Cosf:

Scour Depth Ys (ft):
Froude #
Equation:

tation at Toe (ft):
Toe Sta at appr ().
Abutment Lengih ()
Depth at Toe (i)
K1 Shepe Coef:
Degree of Skew {degreesy
K2 Skew Coaf:
Projecled Length L' {ith

Avg Depth Obstructed Ya {it):

Flow Obstructad Qe (cfs):
Area Obsiructed Ac {sq it):

Scour Depih Ys @)
Froude #:

Left

6.72
0.91
4,29
132,16
17.00
6.03
3z210.22
52242
0.690

0.38
0.71
Live

b~1%- 2aig
Qg@ {/(,é} \.?%:;"75::} !@:‘i{:?w%«{%

(riodr ey

el

Channel

13.23
2.03
14.45
7846.04
62.67
0.03
2123.83
79.05
0.680

33.15
0.80
Live

Group of Cylinders

3.50

0.03000

1711

6.70

1.60

G.00

35.00

1.00

1.10

$.08000

1.00

7.83

£.29

C38U equation

Left Right
-48.02 85.24
-52.37 86.36
504.51 58G.97
9.25 8.25
0.55 - Spill-through abutment
20.00 90.00
1.00 $.00
504.81 586.97
8.74 6.53
3107.31 3387.88
3398.28 3832.01
16,71 418.32
.45 0.17

Right

8.40
b.gg
5.28
1001.80
5(.23
0.03
364624
645.08
0.690

8.03

0.71
Live
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P:ABIBB72\US 67-Pope’d4, CADDN4,3-STATSLA\D468884-TSL-B01.dgn

FILE NAME =

(NAVD 88).

Bench Mark: Railroad Spike in first utility pole north of Structure No. 066-0003, Fasi side of roadway. Elev. 659.74

L— ¢ Rogdway

C! A4
Existing Structure: S.N. 066-0003, built in 1931, under construction Roufe SBI-85, US Ri. 67, Sec. 103-BR. gs8 \ 3572
The structure is a two span precast presiressed concrefe structure thaf replaced the original sieel fruss. The tofal - ——F . [ o o o
length of the structure is 103°-4" from back to back of abutments, and it has a width of 33°-0" In 1971 the 3 B o -7 4:-0" | 2°-0 127-Q 4-0 -7
original superstructure was removed, the abutmenis were modified and a center pier was added fo suppori the PPC deck ] Shidr. Lane I Lane Shidr.
beams. In 2001, the deck beoms and subsiructures were repaired and 7" reinforced concrete overiay was placed over the i01 o 120 5ege | 210 125- 2"
deck beams. In 2008, temporary support beams were installed in both spans. Existing temporary steel beams and supports B - . 5
to be delivered to the £. Peoria Yard. Existing structure 1o be removed. Traffic to be maintgined using staged ; Stage I Troffic I Stage II Traffic
construction. i Bedding 157 I -7
Bridge Omission Sta. 863+45.40 fo 864+83.49 ATION OF DETAILED ;;,‘Lf:.‘Ngﬂfer fabric Stage 11 Consiruction I Stoge I Construction
W33 Beom = |3 ! S|« o : 5|S
(Composite b & Traffic Barrier Terminal, O B R ) 3g "/FT. ﬂ | \ B g sFL LT
Full Lengfh}—\ ~ g Type 6 (Std. 631031 typ. ﬂ']@_f\félﬁ\ oy & _— -
L7 F A Elev. 656.71  FlL1ii  D.HW. v | JERN . i AR
Elev. 661,921y A9 _[Elev. 656.0— F21Y 1 Elev. 662.5~ | fio N [ e L4 Di‘;‘ff;
e e &Y N BN I ; !
Elev, 664.42 -1k 0 : i Ewse - e g Il £y B6Z.1 Stone Riprap = 1 " Temp. Conc. Full Length)
Jii See Detail 1 . _Llev. 652.05=7 - 3 Elev. 664.61 Class A4 —T i i, i
H-Piles —1i: Elev. 65180 | b ! ey 2 tage Const, Li
wsniibes . Drilled Shafts 2 i | 360 ! N, .- % Stage Const. Line
S "7 Est. Top of Rock_ T Streambed / " % 150" 18-0"
Elev. 621.40 L Elev. 648.60 = 7 d STG‘QE’ II Removal ngge I Removagl
EVATION Filrer Fabric 24l 5 beam spoces at 6°-1" = 30°-5" 24l
ELEVA . 2 | :
e DETAIL 1
N.T.S. CROSS SECTION
A‘-I Looking South
FEimEst |
Z_ ¢ Brg. Pier | :
e Sia. 864+05.57 A{J /_E Prop. g;‘one f;prqp [ |
R Elev. 669.64 x| ! Channel ass A4, 1yp. Ground Est. Water Surface . e Lo
£ Q= = 52 vl Surface Elevation Sridgs Omission 1= 0 Granular Backfill
Q|3 + ; 4
Gi= 3 i 30° Bridge T || L HEIn|
= [A : { approach slab, typ. CE— [ - Const. joint
i A B B & & K A A _ppip LAAEAAL & & 8 s A B A 5 B _h ED 7\
1 — =
— e . e Sy 0 3, Top of Rock |
o2 ¢ FAP 30 ' - 2l glg *E J S 4 e _{_ _\ . Approach slab
2.3 € Structure & P.G. TP - el 3|S Li g e fre| e f === . X )
= : N 0 - : |
el e R E 5;1:::'__ 2 iy Q=== et el e et I—[J TNumber, diameter, W33 Beam I ,‘L
2 § BT I ‘ o ' ! Tand depth of drilled (Composife e
|2 R ‘é’ ke | T shafts to be Full Length) | 5 Structure
= g & PLE S | 3 PIER SKETCH determined in design al P — ) Excavation
T T 8 0 T 7% TTTTT VL = ‘ a TTICY ¥ L S B T o | Wall Drain jl—
4 Bk. N. Abut. . | : ~ Bk S. A‘E’”’; * The location of this boring is e d
J E Sta. 863+44.40 b 1 ‘ #*5-3 Sta. 8549 89'49 $8-4 unceritain.  The surveyed ground L S B 5
w14 Elev. 669.40 X, . “-Siage | Efev. 669.5 elevation al the Jocation shown on x| Geotechnical Fabric for
e - renporay o [ osigchy Ty il B2 ic, X¥
; Retfention System, fyp. elow : . /
I"- I srention. oysiem, 1yp shown in the boring. The 5 I I D:r ainage Aggregate
B e ‘ ; geotechnical engineer and drilling B < L h "L
|.>‘ contracfor were contacted but were ‘ |
p— : — unable to clear up this discrepancy. ' . g I
ol BERE A i The boring is shown in the location i s 18 4 ¢ Perforated
o< 140°-1" Bk. to Bk. Aburfs. nofed on the boring log. Steel H piles 2007 pipe underdrain
23N
e PLAN
A5 = HIGHWAY CLASSIFICATION DESIGN SCOUR ELEVATION TABLE Bt of Abut
‘;:;EQ LOADING HL 83 . F.A.P. Rfe. 310 - ({S 67 X Event / Limit Design Scour Elevations (1.)
ER® . Functional Class: Other Principal Arterial-NHS State N, Abul. Pier <. Abut. | Irem 1i3
Sds Allow 50#/sq. 1. for future wearing surface. AADT: 2750 (20]3); 2550 (2033) 3100 5'56} a2 | 220.59 | 66211 SECTION THRU INTEGRAL ABUTMENT
WA L 0.64% — 971 DESIGN SPECIFICATIONS HIPIEE 1P G 501585 0200 66192 | 620.07 | 6621 | (Horiz. dim. @ Rf. L's)
— * ] ; . 662.11
_—] 2014 AASHTO LRFD Bridge Design Specifications, %iif: gg}, gg ggg gg G62.11 Range 2W - 3rd. PM
3 a e 5 with 2015 Inferims Speed: 55 m.p.h. (posted); 55 m.p.h. (design) = = = ‘ —
y o o 8 DESIGN STRESSES RuGiriag o aele, Slrepiiial Higly 9050 WATERWAY INFORMATION R GENERAL PLAN & ELEVATION
Vo Do 3o Q. FIELD UNITS Droinage Areq = 88.8 Sq. Mi._Low Grade Elev. 666.0 @ Sta. 867+00 ST27 26 - US 67 OVER POPE CREEK
Q| QM o elhe! iy . = - = % 1=
o ot cc'd ot flc 3,500 psi Flood Freg. Q Opening Sq. Ff. | Nat. Hgad Fi. Heqdwcrfer El ) ,f- e F.A.P. RTE 310 - SECTION (103)BR-1
Bl Sl S5 Sie f'c = 4,000 psi (superstructure concrete) Yr. | C.F.S.| Exisi. | Prop. | HW.E.| Exist. | Prop. | Exist. | Prop. 2 —ir e .
e s 9 Ol ;y ¥ gg.ggg psi ?Z;fggogcegen;z " 10 | 4670] 86 | 892 | 6613 | 13 | L2 | 662.6|662.5 2 & i 5 MERCER COUNTY
=l == ~| % |2 Y. s g psi radge Design 50 6940 94 1007 |662.3| 2.2 2.0 |664.5|664.3 3 | § N ”
b I i SEJSMIC DATA Base 100 | 7960 | 944 | 1042 |662.6] 2.5 | 2.5 | 6651|6649 !‘pr_jef-.y,_ l%j5 STATION 864+14.45
Lve = 200 Scour Design Check | 200 | 6980 | 983 | 1090 |663.0| 2.9 | 2.7 |665.9665.7 L= B STRUCTURE NO. 066-0019
Seismic Performance Zone (SPZ) = | Overtop Existing NA :
Design Spectral Acceleration at 1.0 sec. (Sp;) = 0.094g Overtop Proposed NA
PROFILE GRADE Design Spectral Acceleration af 0.2 sec. (Sps) = 0.137g Max._Cac. 500 | 10300 1022 | 1138 |663.4] 35 | 3.2 |666.9|666.6 LOCATION SKETCH
Along € FAP 310 (US 67) Soil Site Class = D e
THOUVENOT, AT, | VERINE ¢ i DESIGNED - MJJ REVISED GENERAL PLAN & ELEVATION R SECTION counTY | EYs | e
WADE & TWM CHECKED -  ALN REVISED STATE OF ILLINOIS STRUCTURE NO. 066-0019 310 (10318R-1 MERCER
MOERCHEN, INC. N i e DRAWN -  MJJ/TJP REVISED DEPARTMENT OF TRANSPORTATION ) CONTRACT NO. 68804
SWANSEA » WATERLOO = COWARDSVILLE « ST, LOUIS « ST, CHARLES PLOT DATE = 7/22/2815 CHECKED -  ALN/MJJ REVISED SHEET NO. 1 OF 1 SHEETS [Reges q cT
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