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1.0 Scope of Work

Proposed SN: 051-0075
County: Lawrence

It is proposed that the existing 19 span 819’-1 %2" long structure (051-0005) be removed and

replaced by a 12 span structure.

The existing abutments appear to be supported by a

combination of precast concrete piles and spread footing. The existing piers appear to be
supported by pile supported footings.

The proposed structure will be designed with the 2017 AASHTO LRFD code.

The

estimated factored substructure loads were estimated by the Designer and are as follows:

' S. Abut. Pier 1 Pier 2 Pier 3 Pier 4 Pier 5
Eﬁﬂg?ﬁi?uff Etc());?jg kips) | 217 776 | 935 | 994 | 979 983

' Pier 6 Pier 7 Pier 8 Pier9 | Pier 10 | N. Abut.
Eﬁﬂg?ﬁi?uff Etc());?jg (kips) | 983 979 | 994 | 935 | 776 217

2.0 Subsurface Data

Twelve (12) borings were taken for subsurface exploration. Bedrock consists of sandstone
and is located approximately 105 ft. below ground surface (approximately elevation 312).
Four (4) rock cores were taken.

Artesian conditions were recorded in Boring 6 from elevation 326.37 to 336.37.

The tables below provide the borings that were used to evaluate each substructure and the
estimated top of rock elevation:

S. Abut. Pier 1 Pier 2 Pier 3 Pier 4 Pier 5
Representative Boring B-1 B-2 B-3 B-4 B-5 B-6
Estimated Top of Rock 313.24 | 312.29 | 313.31 | 313.18 | 313.27 311.37
Rock Core Available? No Yes No No Yes No
Pier 6 Pier 7 Pier 8 Pier9 | Pier 10 | N. Abut.
Representative Boring B-7 B-8 B-9 B-10 B-11 B-12
Estimated Top of Rock 313.03 | 317.23 | 319.94 | 321.48 | 317.07 | 316.45
Rock Core Available? Yes No No No Yes No

See Appendix A for the Boring Location Plan and Boring Logs.

3.0 Geotechnical Analyses
3.1 Settlement

Existing side and end slopes for both abutments are 2 Horizontal to 1 Vertical
(2H:1V). The proposed side and end slopes for both abutments will be 2H:1V.

The proposed abutments will be located behind the existing abutments. The
roadway profile is being raised slightly. This will result in the grade at each
abutment being raised by approximately 1 ft. Settlement is not a concern at the
abutments.
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Proposed SN: 051-0075
County: Lawrence

3.2 Scour
A follow-up Memorandum to the Hydraulic Report was issued by the Hydraulic Unit
on October 10, 2017 indicating that 7 ft of raw scour referenced from a flowline
elevation of 412.5 should be used at every pier due to anticipated future migration of
the channel. Therefore, the following raw scour depths will be used in the scour

calculation:
Raw/Unadjusted Scour Depths
Location (ft.)
Q100 Q200
Piers 1-10 7.00 7.00

Once the raw scour depths are adjusted for the soil type present, then the adjusted
scour depths are subtracted from elevation 412.5. The following table shows the
bottom of substructure elevations, the existing streambed elevation, and the
streambed elevation used in the scour calculation:

Bottom of Existing Streambed
Substructure Elev. For

Substructure Type Substructure | Streambed Scour Calc

Elev. (ft). Elev. (ft) (1) )
Pier 1 Pile Bent 410.0 416.5 412.5
Pier 2 Pile Bent 410.0 416.5 412.5
Pier 3 Pile Bent 410.0 415.5 412.5
Pier 4 Pile Bent 410.0 415.5 412.5
Pier 5 Footing w/ Piles 408.5 415.5 412.5
Pier 6 Footing w/ Piles 408.5 416.5 412.5
Pier 7 Pile Bent 410.0 417.0 412.5
Pier 8 Pile Bent 410.0 417.0 412.5
Pier 9 Pile Bent 410.0 417.0 412.5
Pier 10 Pile Bent 410.0 416.5 412.5

The design scour elevations were calculated using the recommended scour
reductions from the 2012 Bridge Manual (Section 2.3.6.3.2).

If the abutments are protected in accordance with the Bridge Manual and all ten

piers are the substructure type described in the table above, then the following is the
recommended Design Scour Elevation Table:
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Proposed SN: 051-0075
County: Lawrence

Event/Limit Design Scour Elevations (ft.) Item
State S. Abut. | Pierl Pier 2 | Pier 3 Pier 4 Pier 5 113
Q100 423.8* 408.6 409.0 | 409.0 409.0 409.0
Q200 423.8* 408.6 409.0 | 409.0 409.0 409.0

Design 423.8* 408.6 409.0 | 409.0 409.0 409.0
Check 423.8* 408.6 409.0 | 409.0 409.0 409.0
5
Pier 6 Pier 7 Pier 8 | Pier9 | Pier 10 | N. Abut.
Q100 408.5 408.3 408.1 | 407.2 405.5 424 5*
Q200 408.5 408.3 408.1 | 407.2 405.5 424 5*
Design 408.5 408.3 408.1 | 407.2 405.5 424 5*
Check 408.5 408.3 408.1 | 407.2 405.5 424 5*

*For the scour table on the Final Plans, all abutment scour elevation should be updated to match the
bottom of abutment elevation shown on the Final Plans.

3.3 Seismic
The latitude and longitude coordinates for the site are 38.74521, -87.68395. The
LRFD seismic data for the structure site is as follows:

Seismic Performance Zone (SPZ) =3
Design Spectral Acceleration at 1.0 sec. (SD1) = 0.328g
Design Spectral Acceleration at 0.2 sec. (SDS) = 0.748g
Soil Site Class = E

lllinois Route 1 within Lawrence County is a Secondary Emergency Route.

3.4 Liquefaction

Atterberg Limit Tests were not on all of the boring logs, therefore Liquefaction
Analysis input values were estimated based on the available Atterberg Limit Test
results and the soil descriptions on the boring logs. Two (2) seismic events were
evaluated: R=215km M =7.7; and R =10 km M = 5.3, where R equals distance to
the source and M equals the magnitude of the event. The controlling event for
liquefaction was R = 215 km and M = 7.7. Liquefiable layers for this event are
located between the elevations listed below for each substructure:

Substructure | S. Abut. Pier 1 Pier 2 Pier 3 Pier 4 Pier 5
Elev. of Top of 403.74 | 404.79 | 406.31 | 401.68 | 402.27 | 405.67
Liquefiable Layer
Elev. of Bottom of | /) 5, | 35729 | 366.61 | 366.68 | 364.47 | 355.87
Liquefiable Layer

Substructure Pier 6 Pier 7 Pier 8 Pier 9 Pier 10 | N. Abut.
Elev. of Top of 407.03 | 404.73 | 404.94 | 407.48 | 405.07 | 409.15
Liquefiable Layer
Elev. of Bottom of | 307 55 | 35793 | 367.44 | 367.48 | 367.57 | 371.65
Liquefiable Layer
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Proposed SN: 051-0075
County: Lawrence

See Appendix B for the Liquefaction Analysis spreadsheets. The deepest liquefiable
layer is located approximately 60 ft below the finished grade. Having the foundation
founded in or on rock will be beneficial should a seismic event occur.

Ground improvement could be implemented to reduce liquefaction at this site if it is
determined to be more cost effective than increasing the foundation size to
withstand the lateral forces (see Section 4.0 for further discussion). Ground
improvement that involves vibration should only be selected with caution unless a
detour can be used during construction or the effects of vibration on the existing
foundation during staging is determined. There are some thick beds of granular
material at the site, so vibration could cause the granular layers to consolidate and
the structure to settle. If necessary, ground improvement options will be determined
at the Final Design phase.

3.5 Global Stability
The global stability of the site was evaluated for both static and seismic conditions.
The static slope stability Factor of Safety (FOS) for both abutments was above the
required FOS of 1.5 (see Appendix C for analyses).

Static Slope Stability
Substructure FOS
South Abutment 2.71
North Abutment 3.17

The horizontal seismic coefficient used to evaluate the seismic slope stability was
calculated based on the Federal Highway Administration (FHWA) Reference Manual
titted “LRFD Seismic Analysis and Design of Transportation Geotechnical Features
and Structural Foundations” (FHWA Publication No. FHWA-NHI-11-032). The
resulting horizontal seismic coefficient for both abutments was as follows for each
event (See Appendix D for calculations):

Horizontal Seismic Coefficient
(both Abutments)

R=215M=7.7 0.116

R=10;M=5.3 0.190

Seismic Event

The event that resulted in the largest horizontal seismic coefficient was used in the
seismic slope stability analysis.

The seismic slope stability analysis took into consideration the liquefiable layers.
The liquefiable layers (as identified in the Liquefaction Analysis) were assigned
reduced cohesion and friction angles. The FHWA-NHI-11-032 Manual states:

“Saturated soils which liquefy typically possess some "residual” shear
strength even when in the liquefied state. In initially loose soils, this
residual strength may be very small and of little consequence. In
denser soils (particularly in dense granular soils which tend to dilate or
expand in volume), this residual strength can be high enough to
render the impact of liquefaction relatively insignificant. For medium
dense soils, the residual shear strength can be the most important

Page 6



Proposed SN: 051-0075
County: Lawrence

factor in determining whether or not remediation is necessary” (Page
4-39).

Based on the above statement, the soil parameters for liquefiable granular layers
were modified as follows:

Adjusted Friction Angle (¢)

Soil Description for Liquefied State

Loose Granular ¢*0.10
Medium Granular $*0.15
Dense Granular $*0.20

The soil parameters for liquefiable cohesive layers were modified based on the
Factor of Safety of the material from the Liquefaction Analysis spreadsheets. The
modifications were as follows:

FOS from Liquefaction Adjusted Cohesion for
Spreadsheet Liguefied State
0.000 to 0.800 c*0.10
0.801 to 0.950 c*0.15
0.951 to 0.999 c*0.20

The short-term and liquefied state soil parameters were used for the seismic slope
stability analysis and the resulting Factors of Safety were (see Appendix E for

analyses):
Seismic Slope
Substructure Stability FOS
South Abutment 1.13
North Abutment 1.03

Per the 2015 IDOT Geotechnical Manual, a seismic slope stability factor of safety
(FOS) of 1.0 is acceptable (GM Section 6.12.4.1). Both abutments meet the
required minimum FOS.

4.0 Foundation Recommendations
Due to the length of the structure the use of integral abutments is not allowed (per All Bridge
Designers Memorandum 12.3). Therefore, foundation types are not limited by the abutment
type and all foundation types were considered. It appears the existing approach slabs are
supported by wooden piles. The location of the proposed abutments should be closely
compared to the existing plans to determine if existing foundation and proposed foundation
will conflict.

Due to the liquefiable soil present at the site, spread footing foundation should not be used
“unless ground improvement techniques are employed to mitigate liquefaction” (AGMU
10.1). The soil at the site is not particularly conducive to spread footing foundation, so
spread footing foundation was not considered further.

Metal Shell piles were considered for the site. Due to the liquefiable layers present, 12"
Metal Shell pile sizes and 14" Metal Shell piles with 0.25” wall are not feasible. There is
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Proposed SN: 051-0075
County: Lawrence

little-to-no resistance available from these pile sizes after the reduction for liquefaction and
subsequent downdrag. 14" Metal Shell piles with 0.312” wall and 16" metal shell piles have
some resistance available after the liquefaction and downdrag reductions are made,
however the piles will likely undergo substantial settlement if a seismic event occurs. Metal
Shell piles are only feasible if ground improvement is used to eliminate the liquefaction
threat.

Scour was not considered as a reduction in the Strength Limit State design of the
foundation at the abutments, however scour was taken into consideration at the piers.
Liguefaction and downdrag were taken into consideration at all substructures for the
Extreme Limit State.

H-piles, drilled shafts, or large diameter pipe piles are recommended for the site.

4.1 Driven H-Piles
The feasibility of H-Piles is largely dependent on the ability of the piles to perform
during a seismic event. Lateral loads were requested from the Planning Unit
Designer, however the Designer recommended that the lateral loads be provided by
the Design Unit. The feasibility of H-piles will have to be verified during the Final
Design phase of the structure. The analysis will need to take into consideration the
lateral loads at all substructures.

If H-piles are found to be feasible, then the pile tables provided in Appendix F can be
used. Both Strength Limit State and Extreme Limit State pile tables are provided for
each of the substructures. It is recommended that all piles be driven to refusal. Pile
shoes are recommended as it is anticipated that piles will terminate in sandstone.

4.2 Drilled Shafts
Drilled Shafts are feasible and a viable option for the site if H-Piles are not feasible
due to lateral concerns. Temporary or permanent casing would be necessary for
Drilled Shaft construction due to the presence of granular and weak cohesive layers
at the site. It should be noted that artesian conditions were documented in Boring 6,
which could complicate the construction of Drilled Shafts. Additional information for
Drilled Shaft design will be provided during the Final Design phase if it is needed.

4.3 Large Diameter Pipe Piles
Large Diameter Pipe Piles are another feasible and viable option for the site if H-
Piles are not able to withstand the lateral forces. Additional information for Large
Diameter Pipe Piles will be provided during the Final Design phase if it is needed.

4.4 Test Piles
One test pile at every other substructure is recommended, for a total of 6 test piles
during the first stage of construction. Test piles are recommended at Pier 1, Pier 3,
Pier 5, Pier 7, Pier 9, and the North Abutment

4.5 Lateral Analysis

Lateral stability of the structure during a seismic event given the thickness of the
liquefiable layers is a major concern for the site.
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Proposed SN: 051-0075
County: Lawrence

Soil parameters for both the Strength Limit State and Extreme Limit State lateral
analysis will be determined during the Final Design phase. The Extreme Limit State
parameters should take into account the reduced strength of the liquefiable layers
during a seismic event.

Ground improvement could be implemented to reduce liquefaction at this site if it is
determined to be more cost effective than increasing the foundation size to
withstand the lateral forces (see Section 3.4 for ground improvement discussion).

5.0 Construction Considerations
5.1 Temporary Retention
Staged construction is proposed for the structure. The new abutments are proposed
to be set behind the existing abutments and the profile grade raised slightly.
Sloped excavation will likely not be feasible. Temporary Soil Retention System is
recommended at both abutments.

5.2 Cofferdam and Seal Coat
The Estimated Water Surface Elevation (EWSE) is 414.8 ft. The channel is located
between proposed Piers 3 and 4. All of the proposed piers lie outside of the channel
and the EWSE is below the existing groundline at every pier. Cofferdams do not
appear necessary for the construction of the piers.
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\ Hlinois Department Page 1 of 3
| of Transportation SOIL BORING LOG
Division of Highways Date 9/2917

noT

Embarras River Overflow LOGGED BY _E. Sandschafer

File Name SANEW GEOTECHNICALGINTDATAWROJECTSILAWRENCE CO (051)4051-0075 SCIL ROCK 2017.GP.J Data Template DETEMPLT.GDT Dats Printed 10/16/57

Lalilude W 87 dag 41 min 02.592 sec Lengitude N 38 deg 44 min 38.950 sec Datum Job Number

ROUTE _FAP332(IL 1) DESCRIPTION

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N. RNG. 11 W, 3 PM
COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon  HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D B | U | M |suface Water Elev. N/A  ft DB UM
Station 62+80 E|l L | C | O | streamBedElev. N/A_ ft ElL|C|O
PO S 1 P| O S |
BORING NO. 1 (S Abut) T W S || Groundwater Elev.: T W S
Station 54+64 H| § | Qu| T |l7First Encounter 4037 ft H{ S |[Qu T
Offset 8.0ft Lt (West) i ¥ Upon Completion Washed Tt . .
Ground Surface Elev. __ 430.74___ ft |(ft)| /6" | (tsf) | (%) ||wAfter _72 Hrs. 406.2 ft |(ft)| /6" | {tsf) | (%)
6" asphalt on 13" concrete Stiff, damp, brown, SILTY CLAY. 4 11.81| 24
pavement. ] {continued) 1 s B
429.14 | ]
Estimated, CLAY LOAM, 408.74
embankment, Very stiff, damp, brown, CLAY. 2
3 |2.06| 22
] 1 4 i B
No samples.
426.24 | w0624 |
Stiff, damp, brown, CLAY LOAM, 5 2 Sofit, very damp, brown, SILTY a5 2
embankment. 3 [1.24] 25 ||LOAM. 1 033 25
14| B 13 | B
] v 40374 |
3 Loose, wet, brown, fine grained, 3
4 | 1.57| 24 || SAND. 6% passing #200 sieve. 1 26
5 8 2
. 401.24 |
a0 2 Very soft, very damp, gray, SANDY a0l 2
3 |1.48] 24 ||LOAM. 3 [0.18| 21
15| B RN
418,74 ] H
Medium, damp, gray, SILTY CLAY, 2
embankment. 5 062] 39 —
1218 ]
| 396.24 |
a5 1 Medium to dense, wet, brown, fine a5 B
1 1062 27 || grained, SAND. 4% passing #200 10 53
2 B sieve. 1 20
413.74 ] ]
Stiff, damp, brown, CLAY. 1 ]
3 11.40]| 25
4 B |
411,24 | 391.24
Stiff, damp, brown, SILTY CLAY. 20 3 Very soft, very damp, gray, SILT. a0, 2

The Uncenfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev, 8-93)
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File Nama SANEW GEOTECHNICALGINTDATAIPROJECTSILAWRENCE CO {051)\051-0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Date Printed¢ 10/16/17

Latitude W B7 deg 41 min 02.592 sec Longiiude N 38 deg 44 min 36.950 sec Dalum Jab Number

of Transportation SOIL BORING LOG

A lllinois Department Page 2 of 3

Divisi i
19315' on of Highways Date 9/29/17

ROUTE _FAP 332(IL 1) DESCRIPTICN Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-2}B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILEING METHOD Hollow stem auger & split spoon _ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 | B U | M | suface Water Elev. N/A  ft D/ B | U M
Station 62+80 E| L 1 C | Ol streamBed Elev. N/A_ ft ElL|C O
P| O S | P| O s I
BORING NO. 1 (S Abut) T W S |l Groundwater Elev.: T| W S
Station 54+64 H| 8§ | Qu | T |7First Encounter 403.7 ft HI S [Qu | T
Offset 8.0ft Lt (West) . ¥ Upon Completion Washed ft .
Ground Surface Elev. __430.74  ft |{ft}| /6" | (tsf) | (%) |gAfter _72 Hrs. 4062 ft |()| /6" | (tsf) | (%)
Very soft, very damp, gray, SILT. 7 [0.21] 27 || Medium, damp, gray, SILTY CLAY. 3 |062]| 28
{continued) 108 B 4 B
386.24 | _
Stiff, damp, gray, SILTY CLAY. 25 4 .
| 5 [206] 28 ]
6 B
— 361.24
0| 4 Dence, wet, gray, fine grained, g0l 14
5 1165 28 || SAND. 10% passing #200 sieve. 17 22
186 1B T 21
55| 75|
] 35124 _|
37074 50l 1 Stiff, damp, gray, SILTY CLAY. ool 6

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last twao blow values in each sampling zone (AASHTO T206) BES, from 137 (Rev. 8-99)
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File Name SANEW GEOTECHNICALGINTDATAWROJECTS\LAWRENCE CO (051)051-0075 SOIL ROCK 2017.GPJ Data Template C6TEMPLT.GDT Dats Printed 10/1617

Latitude W 87 deg 41 min 02.592 sec Longitude N 38 deg 44 min 38.950 sec Dalum Job Number

A lllinois Department Page 3 of 3
/ of Transportation SOIL BORING LOG

Divisi f High
Idg_lsjlono ighways Date 9/29M17

ROUTE _FAP 332({IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION __W 1/2, SEC. 30, TWP.4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon = HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U| M | suface Water Elev. NIA _ ft DB | UM
Station 62+80 E]l L | €C| O | streamBedElev. N/A_ ft El L | C | O
P| O S | P| O S [
BORING NO. 1 (S Abub) T W S || Groundwater Elev.: T| W S

Station 54+64 H| S | Qu| T |vFirst Encounter 403.7 ft HI 8§ jQu| T

Offset 8.0ft Lt (West) " ¥ Upon Completion Washed _ft .

Ground Surface Elev. 43074t [(f)| /6" | (tsf) | (%) ||yAfter _72  Hrs. 4062 ft (fty| 16" | ({tsf} | (%)
Stiff, damp, gray, SILTY CLAY. 7 [1.90| 34 i Very siff, damp, gray, LOAM. 6 :2.68] 20
(continuecd} 1 o 5 (continued) 110 B

85 105
] 32124 |
oal & Very dense, wet, gray, fine grained, .i1p| 46
7 |2.08| 22 || SAND. 9% passing #200 sieve. 3G 14
18| B 1 30
— Benchmarks: —
— BM 5 Chiseled square on —
| hubguard on SE corner of existing |
95 structure Sta 54+73 Rt 15.4' = 15
] 431.29' I
] BM 7 Chiseled square on —
—_— hubguard on NE corner of existing —
— structure Sta 63+18 Rt 15.9' = _|
431.55'
| 313.24
Very dense, moist, gray, ; 50/1" 16
SANDSTONE. ] '50/0"
] Extent of exploration. —\50 /on
33124 | ]
Very stiff, damp, gray, LOAM. .100| © 120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.0.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 {Rev. §-29)
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File Name SANEW GEOTECHNICAL'GINTDATAPROJECTSILAWRENCE CO (051)4051-0075 SOIL ROCK 2017.GPJ Data Template CETEMPLT.GDT Date Printed 10/16/17

Lalilude W 87 deg 41 min 01,952 sec Longitude N 38 deg 44 min 39.586 sec Datum Job Number

N llinois Department Page 1 of 4
 of Transportation SOIL BORING LOG

gg;ion of Highways Date _ 9/11/17

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Qverilow [LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY L.awrence DRILLING METHOD Hollow stem auger & split spoon HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D B | U M suface Water Elev. nNA R (P B UM
Station 62+80 E| L c o Stream Bed Elev. N/A _ ft E| L c o
P| O s | Pl O S I
BORING NO. 2 T W S || Groundwater Elev.: T| W S
Station 55+37 H| 8§ | Qu | T |lFirst Encounter 4023 ft Hi S |Qu /| T
Offset 24.0ft Rt (East) . ¥ Upon Completion Washed ft .
Ground Surface Elev. __ 416,79  #t |{ft}| /6" | {tsf) | (%) |yAfter 24 Hrs. 4073 ft || 16" | {tsf) | (%)
Riprap and broken concrete on No recavery on this trip, esfimated 12
CLAY. 1 SAND. — 16
No samples. — -
Loose, wet, gray fine grained, 2
SAND w/ 1/2" Sandy Loam 4 22
partings. 7% passing #200 sieve. 6
412.29 N
Hard, damp, brown mottled gray, sl 5 o5 3
CLAY. 5 | 45 | 19 || 9% passing #200 sfeve. 3 21
15 | PP ] 4
40979 | 38079 |
Medium, damp, brown, CLAY w/ 5 Gray, SANDY LOAM. 2
Silt. 4 074 25 388.79 3 [1.11] 25
8 B Stiff, damp, gray, CLAY. 4 B
v ] 387,29
B -0l 3 Wet, gray, fine grained, SANLD. 4% a0 8
3 | 0.74 | 25 || passing #200 sieve. 38620 | 6 |1.07| 29
4 B Stiff, damp, gray, CLAY. 4 B
404.79 B ]
Medium, damp, brown marbled 3
gray, SILTY LOAM. 7 |0.54| 24 |
4 B |
gz ] 38220 |
40179 s 3 Stiff, damp, gray, SILTY CLAY. as| 4
Loose, wet, gray, fine grained, 3 26 4 |1.24| 26
SAND. 8% passing #200 sieve, -1 a 1 5| B
- o _:
3% passing #200 sieve. 1 28
5 Jr—
39679 20| 5 40| 5

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, §-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone {AASHTO T206) BBS, from 137 (Rev. 8-99)
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Fite Name SANEW GEQTECHNICAL\GINTDATAPRCOIECTS\LAWRENGE CO (0510510075 SCIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Dale Prinled 10/16/17

Latitude W 87 deg 41 min 01.952 sec Lengitude N 38 deg 44 min 39.586 sec Datum Job Numbar

/ of Transportation SOIL BORING LOG

lllinois Department Page 2 of 4

E}iggim of Highways Date M1NM7

ROUTE FAP 332 (L 1) DESCRIPTION Embarras River Overflow I.OGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U M | suface Water Elev. N/A _ft Dl B | U /M
Station 62+80 E| L | €| O | StreamBedElev. NA ft |Ef L C O
P| O ] 1 Pl O S I
BORING NO. 2 T| W S || Groundwater Elev.: T| W S

Station 55+37 H| 8 | Qu | T |7First Encounter 4023 f#& |H| S |[Qu | T

Offset 24.0ft Rt (Easf) " 7 Upon Completion Washed ft .

Ground Surface Elev. _ 416.79  ft |(ft)| /6" | (tsf) | (%) |wAfter 24 Hrs. 407.3 ft |(ft)| /6" | (tsf) | (%)
SHff, damp, gray, SILTY CLAY, 5 11.73| 27 || Dense, wet, gray, fine grained, 16 19
(continued} - 7 B SAND. 5% passing #200 sieve. —1 19

37179 _-as| 2 55|
Very soft, damp, gray, SILTY 2 1012| 28
LOAM. 1 3 B ]
36729 | 347.29 |
Medium, wet, gray, fine grained, o] 12 Very stiff, damp, gray, LOAM. gof 5
SAND. 4% passing #200 sieve. 12 20 8 1227 26
1 14 ] 9 i B
55 75
| 33729 |
35679 0| & Stiff, damp, gray, SILTY CLAY. o] 7

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Name SANEW GEOTECHNICAL\GINTDATAVPROJECTS\LAWRENCE CO (051)1651-0075 SOiL. ROCK 2017.GPJ Data Templale DETEMPLT.GOT Date Printed 10/16M17

Lalitude W 87 deg 41 min 01.952 sec Langilude N 38 deg 44 min 39.586 sec Datum Job Number

N\ lllinois Department Page 3 of 4
of Transportation SOIL BORING LOG

:‘.[!)ig_ls_ion of Highways Date aMinT

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC.30, TWP.4 N. RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split sppon =~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 Db B | U} M | suface Water Elev. N/A  ft bl | UM
Station 62+80 E| L | C | O streamBedElev. N/A El L | C|O
Pl O S [ P (] s 1
BORING NO. 2 T W S || Groundwater Elev.: T| W S

Station 55+37 H| § | Qu| T |lgFirst Encounter 402.3 it HI S |Qu | T

Offset 24.0ft Rt (East) . ¥ Upon Completion Washed  ft .

Ground Surface Elev. __ 416.79 _ ft [(®)| /8" | (tsf) | (%) |lgAfter _24  Hrs. 4073 &t |(fty) /6" | {tsf) | (%)
Stiff, damp, gray, SILTY CLAY. 8 (1.81| 22 || Verydense, very damp, gray, fine 50/2"
{continued) 1 @ B grained, SAND w/ small Gravel 501"

and Sandstone fragments. R
~— {continued) —
N 312.29
-85 Hard, moist, gray, SANDSTONE. [3TZT9 455! 50/17 13
Borehole continued with rock SIS 50/0"
] coring. i50/0"
327.29 —
Medium, damp, gray, SANDY 0| 15 110
LOAM. 15 [0.65| 19
117 | B |
| 115
317.29 —]
.10p| 50/3" 11 -120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 {Rev. 8-39)
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ROCK CORE 051-0075 SOl ROCTK 2017.GPJ DETEMPLT.GDT 10/16/17

A lllinois Department Page 4 of 4

j of Transportation ROCK CORE LOG

Division of Highways Date _ 9/11/17

ROUTE _FAP 332 (L 1)  DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence CORING METHOD  _ Rotary, surf set diamond bit E ) CORE ?

NW, conv dbl bbl, c . T R

STRUCT, NO. 051-0075 CORING BARREL TYPE & SIZE split inner ol c o Q | E

Station 62+80 s E|O| V M N
Core Diameter 206 _in .

BORING NO. 2 Topof Rock Elev. ___ 31220  ft PIRIE|D E ¢
Station 55+37 Begin Core Elev. .. 31178 ft E E $ ;
Offset 24.0ft Rt (East) .

Ground Surface Elev. 416,79  ft )| (| (%) | (%) |(minfft)| (tsf)

Soft, gray, SANDSTONE, scratches easily, 311.79 B2C1 87 | 23 1.7

Rock core B2C1 from 105.0'to 105.5' depth = 220.4 tsf ]

306.79 -110]
Soft, gray, SANDSTONE, scratches easily. _p2CZ 34 G 2.2
No recovery from 111.7' to 115.0' depth, —

301.79 -115

Extent of exploration. ]

Benchmarks: N

BM & Chiseled square on hubguard on SE corner of existing structure Sta 54+73 Rt _

15.4'=431.29

BM 7 Chiseled square on hubguard on NE corner of existing structure Sta 63+18 Rt

15.9'=431.55" =

120
125

Color pictures of the cores Auvailable on request

Cores will be stored for examination until 09/11/22

The "Strength” column represents the uniaxial compressive strength of the core sample (ASTM D-2938)

RQD is the ratio of the total length of sound core specimens >4" to total length of core run BBS, form 138 (Rev. 8-99)
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Field Rock Core Log a.xls

Field Rock Core Log Date: 7~ //=/7
Structure # : 5 /- 04 (007 S) Boting #: /3 2 2
Rock Core # : C J Rock Core # : -
[ 2
Depth: /OS5 ¢ e Depth: /(0
& Fé 6&bﬁd5‘f@ﬂe r~e ; L. U-O;f— o7
G J: ;és% 1o s Sondstone > = E?:,;%
st ST owrs e
6(.(-0\"\'0 (jj o b— g’:hsﬂéo:f
o 79T ————— [, OO
(af E—— ohamgg“
/0 ——— 11007 i R ,’,“,‘gég -
. )
, 503 T— e
5 R A ??Ojﬂ L/, 72
Qf'?, /07 — ] 2.0 QT /[Z “_—”/;
—fﬁffj/ 2.4/ 63
i d L |5 900
108 | lsoz0y I3
Y OT
¥ /J
| Ja724d //
I— Y,
109 ——  _lyisex /) Y4
L 43507
. o
/// =7 pov” /
/1 e "/
Depth: 7/ o* Depth: }}52’
Core Time: 4337 Core Time: /0!50
Recovery: g’z‘.‘/ Recovery: 3"/%
RQD: _J3} rap: 0%

Logged By: Eric Sandschafer
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File Name SANEW GECTECHNICAL\GINTDATAPROJECTSILAWRENGE GO (051)051-0075 SOIL ROCK 2017.GPJ Rata Template DSTEMPLT.GDYT Bate Printed 10M16/17

Latilude W 87 deg 41 min 03.320 sec Longitude N 38 deg 44 min 40.660 sec Datum Job Number

lllinois Department Page 1 of 3
) of Transportation SOIL BORING LOG

gg_lﬁinn of Highways Date o/14/17

ROUTE FAP 332 (L 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATICN _ W 1/2 SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 Dl B | U | M |suface Water Elev. N/A  ft Dl B | U M
Station 62+80 El L | C | O | streamBedElev. N/A  ft ElL|C|O
P| O S | P| O S |
BORING NO. 3 T| W S | Groundwater Elev.: T| W S
Station 56+10 Hi 8§ | Qu | T [gFirst Encounter 3955 ft H| S Qu | T
Offset 24.5ft Lt (West) ¥ Upon Complation Washed ft
Ground Surface Elev. _ 416.31  ft |(f0)| /6" | (tsf) | (%) |wAfter 24 Hrs. 4043 ft |{f)| /6" | (tsf) | (%)
Riprap and broken concrete on Soft, very damp, gray, SILT. 11 | 0.16] 35
CLAY. ] {continued) ¥ 39551 ~| 12 | B
- i Loose to medium, wet, gray, fine
— grained, SAND. —
No samples. — o
7
] 6% passing #200 sieve. 1 s 22
5
411.81,. ol
Stiff, damp, brown, CLAY. 5 5 25| 10
| 5 [1.90] 23 | 15 57
5 B 19
] 4 ]
5 [247| 23 || 9% passing #200 sieve. 4 21
6 B 5
] 38681 _|
40631 10| 3 Stiff, damp, gray, SILTY CLAY. a0l 3
Very soft, very damp, brown, SILTY 3 (016 26 4 |1.65| 29
LOAM, 13 te 151 B
904.31 B N
Medium, damp, brown mottled 2
gray, SILTY CLAY. 2 |082| 25 |
3 1B ]
401.81 —
Very stiff, damp, brown marbled a5l 2 asi 4
gray, CLAY. | 3 |227| 32 | 5 |165] 27
4 B 6 B
39931 | N
Soft, very damp, gray, SILT. 1 ]
1 |0.29 38
1 B |
20| 6 37631 40| 4

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBES, from 137 (Rev. 8-99)
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File Name SINEW GEOTECHNICALGINTDATAPROJECTS\LAWRENCE CO {051)051-0075 SOIL ROCK 20%7.GPJ Data Template DETEMPLT.GDT Dale Printed 10/16/17

Lalitude W 87 deg 41 min 03.320 sec Longilude N 38 deg 44 min 40.660 sec Dalum Jab Number

Illinois Department Page 2 of 3
 of Transpgrtation SOIL BORING LOG

ivist f High
:lljlg_?mno ighways Date o/14M17

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2}B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence PRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D B | U | M | surface Water Elev. N/A  ft Dl BjU M
Station 62+80 E!l L | €| O streamBedElev. N/A _ ft ElL|C]|O
P| O ] | P| O S 1
BORING NO. 3 T| W S |l Groundwater Elev.: T W S
Station 56+10 H| S | Qu| T [vFirst Encounter 395.5 ft Hi S tQu| T
Offset 24 .5ft Lt (West) W ¥ Upon Completion Washed ft "
Ground Surface Elev. __ 41631 ft |(f)] /6" | {tsf) | () |y After 24 Hrs. 4043 ft |{fy| /6" | (tsf) | (%)
Stiff, damp, gray, SILTY CLAY. 6 11.65| 26 i Dense, wet, gray, fine grained, 24 i2
1 & B SAND w/ Sandstone fragments. ™ o5
8% passing #200 sieve.
5|2 65|
|3 (124 5 |
4 B o
366.61 —| : 34681 _|
Medium, wet, gray, fine grained, ] fgit@ medium, damp, gray, CLAY 70| 8
SAND. 6% passing #200 sieve. 19 21 - | 8 |05 22
14 8 | PP
58] 75|
| 336.81 |
35637 -go| 21 Very sfiff, damp, gray, LOAM. sa| B

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Name SANEW GEOTECHNICAL\GINTDATAPROJECTS\LAWRENCE CO (051)1051-0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Date Printed 101 6/47

Latilude W 87 deg 41 min 03.320 sec Lengitude N 38 deg 44 min 40.660 sec Datum Job Number

llinois Department Page 3 of 3
J of Transpgrtation SOIL BORING LOG

:%isiTsion of Highways Date 9/14/17

ROUTE _FAP 332 (L 1) DESCRIPTION Embarras River Qverflow LOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-21B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILEING METHOD Hollow stem auger & split spopon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B ! U | M | surface Water Elev. N/A  ft DB | U M
Station 62+80 Et L | C | O | StreamBedElev. na #8 |Ef L C O
P| O S | P| O S |
BORING NO. 3 T| W S || Groundwater Elev.: T W S

Station 56+10 H|I § | Qu: T |7First Encounter 3955 ft H|1 S Q| T

Offset 24,54 Lt (West) . ¥ Upon Completion Washed ft .

Ground Surface Elev. __ 416.31  ft |(ft}| /6" | (tsf) | (%) |\gAfter 24 Hrs. 4043 ft |(fth] 76" | (tsf) | (%)
Very stiff, damp, gray, LOAM. G |[247] 21 || Very soft, wet, gray, SANDY 30 | 0.23| 22
(contirued} 1 10 B LOAM. (confinued) — 18 g

N 3331 |
Very dense, moist, gray,
] SANDSTONE. ]
- 311.71 .
-85 Extent of exploration. -108], / 11
—] * 50/1", 50/0", 50/0" E—
- Benchmarks: ]
BM 5 Chiseled square on
hubguard on SE corner of existing
— structure Sta 54+73 Rt 15.4' = -
— 431.29 _
— BM 7 Chiseled square on ]
so] 20 hubguard on NE corner of existing 11
_ 326.01 25 [0.62] 21 | structure Sta63+18 Rt 15,9'=
Gray, wet, fine grained, SAND. =1 21 B 431.55' —
11% passing #200 sfeve. —
95| -115]
316.81 1
100} 14 -120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone {AASHTO T206) BBS, from 137 {Rev. 8-39}

Page 24



Fila Name S:WEW GEOTEGHNICALGINTDATAWRQJIECTSVLAWRENCGE CO (651)W051-0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Date Printed 10/16/17

Latilude W 87 deg 41 min 02.163 sec Longitude N 38 deg 40 min 40.860 sec Datum Job Number

ROUTE _FAP 332 (IL1) DESCRIPTION

\ lilinois Department

of Transportation

Division of Highways
BoT

Embarras River Qverflow

SOIL BORING LOG

Page 1

Date

of 3

9/5/17

LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC, 30, TWP. 4 N. RNG. 11 W, 3 PM
COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon =~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U | M surface Water Elev. N/A  ft bl B | UM
Station 62+60 E| L c o Stream Bed Elev. N/A 1t E| L c o
P| O s i P| O S i
BORING NO. 4 Tl W S || Groundwater Elev.: T W S
Station 56+94 Hi S | Qu | T |k/First Encounter 396.7  ft HI S |Qu| T
Offset 23.0ft Rt (East) . ¥ Upon Completion Washed ft i .
Ground Surface Elev. __ 416.18  #t |(f)| /6" | {tsf) | (%) |lgwAfter 216 Hrs. 4072 & |(ft}| /6" | (tsf) | (%)
Riprap and broken concrete on Medium to loose, wet, gray, fine g 22
CLAY. — grained, SAND. 7% passing #200 | 12
R— sieve,
No samples. — o
T ] 2
6% passing #200 sieve. 4 20
8
411.68 ]
Hard, damp, brown, CLAY. 5 7 25| B
8 4.5 | 18 || 12% passing #200 sieve. | 4 21
] 10 | PP 7
] 4 N
5 11.98]| 25 || 7% passing #200 sieve. 8 14
— 1 & B {continued} B
\ 4 —_— _
— 386.68
.o 3 Very soft, damp, gray, fine grained, 30f 3
4 12.06| 28 || SANDY LOAM. | 4 [0.09] 18
| 5 ! B 7|8
404.18 B —_
Stiff, damp, gray mottled brown, 3
SILTY CLAY. 4 [1.32| 26 ]
4 B |
401.68 | 3s1e8 |
Very soit, damp, gray, SILT. a5 2 Very stiff, damp, brown fo gray, 35| 4
| 2 [oz1| 37 || SILTYCLAY. | 5 [227] 25
2 B 7 B
— ____
LL =263 1 [0.21] 31
PL=16.3 7 B —
PI=10.0 -
7__396.68 —
20| 2 <0t 3

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 {Rev. 8-99)
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Fila Name SINEW GEOTECHNICALVGINTDATAPRGIECTS\LAWRENCE CO (05110510075 SOIL. ROCK 2017.GP) Data Template DETEMPLT,GRT Date Printed 10/16/17

Latitude W 87 deg 41 min 02.183 sec Longilude N 38 deg 40 min 40.860 sec Dalum Job Number

 of Transportation SOIL BORING LOG

IboT

A lllinois Department Page 2 of 3

Division of Highways Date g/6i17

ROUTE _FAP 332 {(iL 1} DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILEING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D} B U | M |l suface Water Elev, N/A it D| B | U M
Station 62+80 E: L | C | O | streamBedElev. N/A_ ft EfL | C|O
P| O 8 | P| O S |
BORING NO. 4 T| W S || Groundwater Elev.: T| W S
Station 56+94 H| S | Qu i T |gFirst Encounter 396.7 ft Hi 8 | Qu @ T
Offset 23.0ft Rt (East) , ¥ Upon Completion Washed it
Ground Surface Elev. __ 416,18 ft ()| /6" | (tsf) | (%) |y After _216 Hrs. 4072 f ()| /6" | (tsf) | (%)
Very stiff, damp, brown fo gray, 3 |2.27| 25 || Medium, wet, gray, fine grained, 21 17
SILTY CLAY. {continued) ™ 5 B SAND. 5% passing #200 sieve. | 18
37168 | |
Very soft, damp, gray, SILTY 45 1 .65
LOAM. | 2 jo25) 27 ]
LL=27.3 4 B —
PL=224 — ]
Pl=4.9
366.68 _ | 346.68
Medium, wet, gray, fine grained, 50| 9 Stiff, damp, gray, SILTY CLAY. 7ol 6
SAND. 4% passing #200 sieve. 13 73 7 11.90| 20
] 12 19| B
25| 75
] 336.68 |
356.18 0| 17 Stiff, damp, gray, SANDY LOAM. 0| ©

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.0O.P - Advanced hy Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206} BBS, from 137 (Rev. 8-99)

Page 26



File Nama S\NEW GEGTECHNICAL\GINTDATAPROJECTSILAWRENGE CO (051)1051-0075 SOIL ROCK 2017.GPJ Data Templale DETEMPLT.GDT Datg Prinled 1011617

Latilude W 87 deg 41 mir 02,163 sec Longilude N 358 deg 40 min 40.860 sec Dalum Job Number

\ lllinois Department Page 3 of 3
| of Transportation SOIL. BORING LOG

gg_ls_inn of Highways Date 9/5M17

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2}B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M {surface Water Elev. N/A _ ft bl B U M
Station 62+80 E| L | €| O | StreamBedElev. N/A ElL | C]|]O
P, O S | P| O S |
BORING NO. 4 T, W S || Groundwater Elev.: T| W 5

Station 56+94 H| S | Qu| T |yFirst Encounter 396.7 ft Hi S |Qu| T

Offset 23.0ft Rt (East) . ¥ Upon Completion Washed ft .

Ground Surface Elev. __ 416,18  ft | ()| /6" | (tsf)} | (%) |y After 216 Hrs. 407.2 ft ()] 167 | (tsf) | (%)
Siiff, damp, gray, SANDY LOAM. 8 11.11| 22 i Very dense, wet, dark gray, fine 31 15
{continued) 1 10 B grained, SAND. 8% passing #200 1 32

sieve.
N 31318 |
Very dense, miost, gray, estimated
] SANDSTONE. |
—] Low recovery, chips/pieces of —
] Sandstone. 311.48 B
__-88 i =105}
= Extent of exploration. ~150/1"
\50/0"
— Benchmarks: ]
— BM 5 Chiseled square on —
— hubguard on SE corner of existing —
structure Sta 54+73 Rt 15.4' =
N 431.29' N
BM 7 Chiseled square on
326.68 T hubguard on NE corner of existing ]
Very dense, wet, dark gray, fine _E 35 leté&]lcsttgfe Sta63+18 Rt 15.9'= -15
grained, SAND. 5% passing #200 28 17 ’
sieve, — —]
36
85| .115]
316.18 100, 18 120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.5. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Name SANEW GEOTECHNICAL'GINTDATAWROJECTSILAWRENCE CO (059)\051-0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Date Printed 10/16/17

Latilude W 87 deg 41 min 02.884 sec [,ongituda N 38 deg 44 min 42.240 sec Datum Job Number

4 lllinois Department Page 1 of 4

 of Transportation SOIL BORING LLOG

]%i(v}i_?inn of Highways Date 877
ROUTE FAP 332 (Il 1) DESCRIPTION Embarras River Qverilow LOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D B | U | M | surface Water Elev. N/A  ft by Bl UM
Station 62+80 E L c o Stream Bed Elev. N/A 1t E L c o
P| O S | P| O S 1
BORING NO. 5 T| W S || Groundwater Elev.: T|W S

Station 57+75 H1 8 | Qu| T |7First Encounter 400.8 ft H1 S | Qu | T

Offset 25.0ft Lt (West) 7 Upon Completion Washed ft .

Ground Surface Elav. ___ 41527  ft [{ft)| /6" | (tsf) | (%) |\w After 24  Hrs. 400.8 ft |(ft)| /6" | {tsf) | (%)
Riprap and broken concrete on Loose, wet, gray, fine grained, 5 23
CLAY. 1 SAND. 5% passing #200 sieve. - 5
No samples. ] 393.27

Very soft, very damp, gray, SANDY 1
LOAM. 2 021 21
2 B
410.77 ]
Hard, damp, gray mottled brown, s 5 25| 3
CLAY. | 6 |+45]| 19 | 4 |o1z] 21
7 | PP 5 | BS
] 388.27 B
4 Medium, wet, gray, fine grained, 3
A 1780 24 || SAND. 9% passing #200 sieve. 6 19
5 B 8
0] 4 30| 5
4 (190 22 _ , 5 19
- 5 B 5% passing #200 sieve. 38447 ™| 4
Stiff, damp, gray, CLAY w/ Silt.
— _W
402.27 2 [012] 23
Very soft, very damp, gray, SILTY 3 B
LOAM. ]
7 0077 N
Medium, wet, gray, fine grained, 45| 8 as| 5
SAND. 5% passing #200 sieve. 7 20 6 |2.08| 27
1 e 17| 8
— & Wi
9 21
6% passing #200 sieve. 1 10 —
39527 20| B 40| 4

The Uncerifined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penctrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.0.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone {AASHTO T206} BBS, from 137 {Rev. 8-89)
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File Name SANEW GEOTECHNICAL\GINTDATAPROJECTSILAWRENGE GO (051)\051-0075 SOIL ROCK 2017.GFJ Dala Templale DETEMPLT.GDT Date Printed 10/16/17

Latilude W 87 deg 41 min 02.884 sec Longitude N 38 deg 44 min 42.240 sec Datum Job Number

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

vision of High
%g_ls_wn of Highways Date 8/7117

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W. 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D B | U | M surface Water Elev. NA 8 [D| B UM
Statfon 62+80 Ef L | C | O | streamBedElev. NA E{L|C|O
P| © 5 I P1 O s |
BORING NO. 5 T| W S |l Groundwater Elev.: T | W s

Station 57+75 H|{ 8 | Qu | T [¢First Encounter 400.8 ft Hi S |Q]| T

Offset 25.0ft Lt {(West) . ¥ Upon Completion Washed ft .

Ground Surface Elev. __ 41527  ft |{ft}| /6" | (tsf) | (%) ||y After _24 Hrs. 400.8 ft |(ft)| /6" | (tsf) | (%)
Stiff, damp, gray, CLAY w/ Sit. 5 |1.81| 29 | Verydense, wet, gray, fine grained, 25 18
{continued} B B SAND. 5% passing #200 sieve. " 286

(continued)
37077 | |
Soft, damp, gray, LOAM. 4sf 2 &5
12 (033 27 B
3 B
36577 | 34577 |
Medium, wet, gray, fine grained, 50l 7 Medium, damp, gray, 1.OAM. ol 7
SAND. 4% passing #200 sieve. 7 71 8 |0.82]| 23
364.47 | ™
- 7 9 B
Gray, CLAY w/ Silt.
=54 _7d
35577 _| 33577 |

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.0.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Neme S:\NEW GEOTECHNICAL\GINTDATAPROJECTSMLAWRENCE CO (051)1051-0075 SOIL ROCK 2017.GP.J Data Template DETEMPLT.GOT Cate Prinled 101617

Latilude W 87 deg 41 min 02.884 sec Longitude N 38 deg 44 min 42.240 sec Datum Job Number

lllinois Department Page 3 of 4
) of Transportation SOIL BORING LOG

%‘\:"i;ion of Highways Date 77

ROUTE _FAP 332{L 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2. SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D} B | U | M | suface Water Elev. N/A_ ft DB | U M
Station 62+80 Ei L | €| O | StreamBedElev. NIA  ft El LI C 1O
Plojs |1 PO |8 |1
BORING NO. 5 T| W S || Groundwater Elev.: T| W S
Station 57+75 H| § | Qu: T [ZFirst Encounter 400.8 ft Hi S8 |Qu| T
Ofiset 25.0ft Lt (West) Y ¥ Upon Completion Washed  ft .
Ground Surface Elev. _ 41527  ft |(ft) /6" | (tsf) | (%) |\gAfter _24 Hrs. 4008 ft |(®)| /8" | (tsf) | (%)
Medium, damp, gray, SILTY LOAM 11 |0.62} 21 || Verydense, wet, brown, fine 50/1"
w/ fine grained, Sand. {continued) -1 17 B grained, SAND. 70% passing _\50/1"
#200 sieve. (continued) R
B 313.27 |
] Hard, moist, gray, SANDSTONE. N
— 310.67 .
-85 310.27_-195)90/1 12
Borehole continued with rock 150/0"
] coring.- —\50/0"
325,77 ]
Very dense, wet, brown, fine 90 110
grained, SAND. 10% passing 15 ]
#200 sieve. = —
35 41
10|50 13 420

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last fwo blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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ROCK CORE 051-0075 SOIL ROCK 2017.GPJ DSTEMPLT.GDT 1041617

\ lllinois Department Page 4 of 4

of Transportation ROCK CORE LOG

I%i;i:iun of Highways Date o/7I17

ROUTE _FAP 332 (IL 1} DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence CORING METHOD  _ Rotary, surf set diamond bit : R CORE 'Sr

NW, conv dbl bhbl, c . T R

STRUCT. NO. 051-0075 CORING BARREL TYPE & SIZE split inner

. DiCcC| O Q I E
Station 62+80 . elo| v M N
Core Diameter 206 ___ . in .

BORING NO. 5 Top of RockElev. __ 313.27  ft PIiR| E D E G
Station 57+75 Begin Core Elev. __ 310.27 ft lTl E $ ;
Offset 25.0ft Lt {(West) .

Ground Surface Elev. __ 41527  ft ()| () | (%) | (%) |(minfft)| (tsf)

Soft, gray, SANDSTONE, scratches easily. 31027  B5C1 59 | 18 1.1

Rack core B5C1 from 107.11'to 107.60" depth = 277.6 tsf. |

No recovery from 107.95" to 110.00" depth. ]

305.27 -15

Soft, gray, SANDSTONE, scratches easily. _B5CY 55 8 1.1

Rock core B5C2 from 111.65" fo 112.05" depth = 244.9{sf. -

No recovery from 112.75' to 115.00' depth.

300.27 -11_5

Extent of exploration. _

Benchmarks: ]

BM 5 Chiseled square on hubguard on SE corner of existing structure Sta 54+73 Rt

15.4'=431.29'

BM 7 Chiseled square on hubguard on NE corner of existing structure Sta 63+18 Rt —

15.9' = 431.55' —

120
125

Color pictures of the cores Available on request

Cores will be stored for examination until 09/07/22

The “Strength™ column represents the uniaxial compressive strength of the core sample (ASTM D-2938)

RQD is the ratio of the total length of sound core specimens >4" to total length of core run BBS, form 138 (Rev. 8-99)
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Fleld Rock Core Log a.xls

Field Rock Core Log

Structure #: NS/~ o5 6’075) Boring # : B 5

Date: &. 7-/7)

Rock Core #: (. f

Rock Core #: C /.

< Lt
z & revy FG SANDGETOS

A 2.
3 Depth: /05 Z.0x Depth: /[0
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Depth: //0% Depth: /15~

Core Time: 5 :4Z.
Recovery: 59%.]%
RQD /? rj ;%‘

Loaged By: Eric Sandschafer

Core Time: 52/
Recovery: 557
raD: 7.9%




\ lllinois Department Page 1 of 3
 of Transportation SOIL BORING LOG
Division of Highways Date __ 9/1/17

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

File Name SINEW GECTECHNICALGINTDATAYROJECTSLAWRENCE CG (051)¥51-0075 SOIL ROCK 2017.GPJ Data Templale DETEMPLT.GDT Date Printed 10/16/17

Latilude W B7 deg 41 min 02.649 sec Longitude N 38 deg 44 min 43.075 sec Datum Job Number

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2 SEC. 30, TWP.4 N, RNG. 11 W, 3 PM
COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DV B | U | M suface Water Elev. N/A  ft DI B | U M
Station 62+80 El L | €| O | streamBedElev. N/A _ ft ElL|C|]O
P| O 5 | P| O S [
BORING NO. 6 T| W S [ Groundwater Elev.: T W S

Station 58+66 H| § | Qu| T [yFirst Encounter 4014 ft Hi S QT

Offset 24.0ft Rt (East) . ¥ Upon Completion Washed ft .

Ground Surface Elev. __ 41587  ft [(ft)| 16" | {tsf) | (%) |y After 312 Hrs. 406.9 ft ()] 6" | (tsf) | (%)
Riprap and broken concrete on Medium to loose, wet, gray, fine 6 25
SILTY CLAY. 1 grained, SAND. 4% passing #200 - 7

E— sfave.
No samples. S— i
3 19
12% passing #200 sieve. 5
41137 _| ]
Very stiff, damp, brown mofttled sl 4 25 6
gray, SILTY CLAY. 4 |268] 20 5 22
1 4 B 5% passing #200 sisve. 1 3
40887 | ]
Very soft, damp, gray, SILTY 3 4
LOAM. 3 [o040] 30 4 20
1 a B 9% passing #200 sieve, — | 5
¥ — —
406.37 —
Very soft, very damp, brown, 0] 2 a0f 2
SANDY LOAM. 405.67 T 1 0.04| 25 3 18
Brown, fine grained, SAND. 1 4 B 11% passing #200 sieve. i 5
403.87 N N
Very soft, damp, brown, SANDY 2 |
LOAM. 2 [0.16| 24
2 B ]
7 401.37 38137 |
Medium, wet, brown, fine grained, ag| 3 Stiff, damp, brownish gray, SILTY as| 4
SAND. _ 5 25 || CLAY. |5 |[165] 27
5% passing #200 sieve. - 7 7 B
— % _.._._
. . 6 18
8% passing #200 sieve. — s —
39587 20| © 375.87 .0} B

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.0.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone {AASHTO T206) BBS, from 137 (Rev, 8-99)
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File Name SIANEW GEOTECHNICAL\GINTDATA\PROJECTSIWLAWRENCE CO (051)\051-0075 SOIL ROCK 2017.GPJ Dala Template D6TEMPLT.GDT Date Printed 10/16/17

tatlilude W 87 deg 41 min 02.649 sec | ongitude N 38 deg 44 min 43.075 sec Datum Job Number

\ Iilinois Department Page 2 of 3
) of Transportation SOIL BORING LOG

]I:lgig;ion of Highways Date QM7

ROUTE _FAP 332l 1) DPESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon~ HAMMER TYPE Autc 140#
STRUCT. NO. 051-0075 DI B | U M suface Water Elev. na ff (D) B UM
Station 62+80 El L | €1 O| streamBedElev. N/A _ ft E|lL|C O
P| O s I Pl O S !
BORING NO. 6 T W S || Groundwater Elev.: T| W 8

Station 58+66 H| § | Qu | T llyFirst Encounter 4014 ft Hi S Qu T

Offset 24.0ft Rt (East) . [ Upon Completion Washed ft .

Ground Surface Elev. __ 415.87  ft |(ft}| /6" | {tsf) | (%) |y After 312 Hrs. 4069 ft |(ft)| /6" | (tsf) | (%)
Gray, SANDY LOAM. 37537 _| 6 |1.40! 28 |l Medium, wet, gray, fine grained, 13 20
Stiff, damp, gray, SILTY GLAY. 3 B SAND. 3% passing #200 sieve. 1 15

370.87 45| 1 55|
Gray, SILT. aro37 | 3 i1.07| 30 B
Gray, SILTY CLAY. 3 B
] 346.37 |
36587 501 O Stiff, damp, gray, LOAM. 7a| 6
Medium, wet, gray, fine grained, 6 26 7 1190 23
SAND. 5% passing #200 sieve. i 5 — g B
55 75
] 336.37
355.87 .50 O 80 7

The Unconfined Compressive Strength (UCS) Failure Mode is indicated hy (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced hy Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone {AASHTO T206} BBS, from 137 (Rev. 8-99)
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File Name S\NEW GEQTECHNICAL\GINTDATAFROJECTS\WLAWRENCE CO (051)1051-0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GOT Cate Printed 10116747

Latilude W 87 deg 41 min 02.649 sec Lengitude N 38 deg 44 min 43.075 sec Datum Job Number

} lllinois Department Page 3 of 3

) of Transportation SOIL BORING LOG

Diyiston of Highways Date __9/1/17
ROUTE _FAP 332 {iL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1.BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U\ M | syface Water Elev. N/A  ft by B | UM
Station 62+80 El L | C 1 O streamBedElev. NiA _ft ElL|C|O
Pl O L] I P| O S |
BORING NO. 6 T W S || Groundwater Elev.: T| W S

Station 58+66 Hi S | Qu| T |7First Encounter 4014 ft Hi S |Q)|T

Offset 24.0ft Rt (East) ¥ Upon Completion Washed .

Ground Surface Elev. __ 415.87  t | ()| /6" | {tsf) | (%) ||y After 312 Hrs. 4069 ft |(ft} /6" | (tsf) | (%)
Very stiff, damp, gray, SILTY LOAM 9 | 247 24 || Verydense, wet, gray, fine grained, 50/5" 15
w/ very fine Sand. Artesian 11 B SAND. 710% passing #200 sfeve. 1 48
condition. (continued) —_—

WZ 31137 _|
.85 Very dense, moist, gray, 2T 15} 50/1" 14
SANDSTONE. Low recovery, 50/0"
— chips/pieces of Sandstone. —50/0"

— Extent of exploration. i ha—

Benchmarks:

N BM 5 Chiseled square on
— hubguard on SE corner of existing —

— structure Sta 54+73 Rt 15.4' = —

32637 | 431.29' ]

Very dense, wet, gray, fine grained, .go| 50/3" BM 7 Chiseled square on 118
SAND. 8% passing #200 sieve. 50/3" 19 || hubguard on NE corner of existing

“li50/4" structure Sta 63+18 Rt 15.9' = -

—L‘I—J 431.55' —

Hard drilling at 94' depth. | _

= 119

315.87_-100150/4" -120]

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, frem 137 (Rev. 8-99}
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File Name SINEW GECTECHNICAL\GINTDATAPROJECTSILAWRENCE CO (0510510075 SOIL ROCK 2¢17.GPJ Data Templale DSTEMPLT.GOT Date Printed 1011617

Latilude W 87 deg 41 min 02.606 sec Langilude N 38 deg 44 min 43,945 sac Dalum Jeb Number

lllinois Department Page 1 of 4

/ of Transportation SOIL BORING LOG

ﬁl)ig?inn of Highways Date 9/6i17

ROUTE _FAP 332 (. 1) DESCRIPTION Embarras River Overilow LOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-2)B-1 LOCATION W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U | M | Surface Water Elev. NnNA /6 (DB UM
Station 62+80 El L 1 C | O StreamBedElev. N/A_ ft EfL | C O
P| O S | P| O s I
BORING NO. 7 T| W S || Groundwater Elev.: T| W S
Station 59+52 H| S | Qu| T |gFirst Encounter 404.5 ft H| § [Qu| T
Offset 30.0ft Lt (West) " ¥ Upon Completion Washed ft .
Ground Surface Elev. __ 416,53  ft |(f)| /6" [ (tsf) | (%) |lyAfter 192 Hrs. 407.0 ft j(ft)} /6" | {tsh) | (%)
Riprap and broken concrete on Low recovery this trip, large piece 1
CLAY. ] of wood in sampler. 2
No samples. —_— —
Loose to medium, wet, gray, fine 2
grained, SAND. 6% passing #200 4 22
sigve. &
412.03 | |
Stiff, damp, brown, CLAY. 5 6 a5 O
5 | 20| 17 7 23
1 5 | pp 5% passing #200 sieve. 1 s
409.53 N B
Soft, damp, brown, CLAY LOAM. 4 4
4 (033 19 6 13
4 B 33% passing #200 sieve. 1 10
W07.03 ]
Very soft, damp, brown, SANDY ol 3 30 3
LOAM. 1 |016| 22 3 19
| 1 B 7% passing #200 sieve. o4
v 404.53 B )
t oose to medium, wet, brown to” 2
gray, fine grained, SAND. 7% 3 25 _
passing #200 sieve. —1 3 —
| 382.03 |
5 3 Very stiff, damp, gray, CLAY w/ Silt. 38l 3
4% passing #200 sieve. 4 24 5 1506 28
7 | 8| B
— & I
4% passing #200 sieve. 8 53 ]
— g i
39653 __p0| 1 37653 40 5

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Name SANEW GEQTECHNICALVGINTDATAIPROJECTSILAWRENCE CO {051)051-0075 SQIL RCCK 2017.GPJ Data Templale DETEMPLT.GDT Dale Printed 1011617

Latitude W 87 deg 41 min 02.606 sec Longilude N 38 deg 44 min 43.945 sac Dalum Job Number

\ lllinois Department Page 2 of 4

| of Transportation SOIL BORING LOG

gg?mn of Highways Date 9617

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-2)B-1 LOCATION _W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY L.awrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U M | surface Water Elev. N/A Dl B | U /M
Station 62+80 El L | €1 O| StreamBedElev. NA 8 |Ef L C O
P| O s | P| O S |
BORING NO. 7 T| W S || Groundwater Elev.: T W S

Station 59+52 Hi S | Qu | T ‘lgFirst Encounter 4045 ft H| 8 |Qu | T

Offset 30.04t Lt (West) . ¥ Upon Completion Washed ft "

Ground Surface Elev. ___416.53  ft |(ft}| /6" | (tsf) | (%) |\gAfter 192 Hrs. 407.0 ft |(fty| /6" | (tsf) | (%)
Gray, SANDY LOAM w/ Sit. 376.03 5 |1.81| 26 || Medium to dense, wet, gray, fine 18 15
Stff, damp, brownish gray, SILTY 15| B grained, SAND. 4% passing #200 BT
CLAY. sieve.

372.03 __ W:
Soft, damp, gray, SLT to SILTY 45| 1 -65
LOAM | 2 foa1] 29 ]

2 B

367.03 | 347.03
Medium to dense, wet, gray, fine 50 9 Very stiff, damp, gray, LOAM, qoi T
grained, SAND. 10% passing 12 27 9 |2.47]| 25
#200 sieve. . 13 3 11 B

55 75|
366.53 -go| 13 33653 .50 B

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated}
Abbreviations W.0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the [ast two blow values in each sampling zone (AASHTO T206} BBS, from 137 {Rev, 8-99)
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Fita Name SINEW GEQTECHNICAL\GINTDATAPROIECTS\LAWRENCE GO (0540051-0075 $OIL. ROCK 2017.GPJ Data Template DETEMPLT.GDT Date Printed 10/16/17

Latilude W 87 deg 43 min 02.606 sec Longitude N 38 deg 44 min 43.945 sec Datum Job Number

lllinois Department Page 3 of 4

) of Transportation  SOIL BORING LOG

g(v)i_is_ion of Highways Date a/6/17

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LLOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M | surface Water Elev. N/A_ ft | B | U M
Station 62+30 E|l L[ C | O | streamBedElev. N/A El L1 C O
P 0 8 | P 8] S |
BORING NO. 7 T| W S || Groundwater Elev.: T| W S
Station 59+52 H| 8 | Qu| T |gFirst Encounter 4045 ft Hi S |Qu| T
Offset 30.0ft Lt (West) W ‘¥ Upon Completion Washed ft .
Ground Surface Elev. ___416.53  ft |(ft)}| /6" | (tsf) | (%) |y After 192 Hrs. 407.0 ft |(f)| /6" | {tsf} | (%)
Stiff, damp, gray, LOAM. 8 [1.40]| 24 | Dense, wet, gray, fine grained, 34 15
1 12 B SAND. (#11)% passing #200 -1 37
sieve. -
] 313.03
Hard, moist, gray, SANDSTONE.
] 311.93 .
_-85| 311,53 -105| 50 12
Borehole continued with rock 500"
| coring. iso/0"
327.03 ]
Dense, wet, gray, fine grained, .go| 32 110
SAND. 12% passing #200 sieve. o7 16
— |
o8] 18]
316,53 100, 15 120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated}
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 {Rev. 8-99)
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ROCK CORE 051-0075 SOIL ROCK 2017.GPJ DSTEMPLT.GOT 10/16M17

\ lllinois Department
/ of Transportation

Division of Highways
1DOT

ROUTE _FAP 332 (IL 1) DESCRIPTION

Embarras River Overflow

ROCK CORE LOG

SECTION (16BR-1,BR-2)8-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

Page 4 of 4

Date

9/6/17

LOGGED BY _E. Sandschafer

COUNTY Lawrence CORING METHOD _ Rotary, surf set diamond bit E . CCORE ?
NW, conv dbl bbi, c T R
STRUCT, NO, 051-0075 CORING BARREL TYPE & SIZE split inner i
. D| C (o) Q I E
Station 62+80 E|lo| v M N
Core Diameter 208 in .

BORING NO. 7 Topof Rock Elev. __ 313.03  ft PIR| E | D E G
Station 59+52 Begin Core Elev. ____ 405653 it ; E $ L
Offset 30.0ft Lt (Wesb .

Ground Surface Elev. 41653 ft ()| 4| (%) | (%) |(minft}| (tsf)

Gray, fine grained, SANDSTONE w/ thin, black, partings. 311.53 _BTC1 74 1 25 1.7

Rock core B7C1 from 107.50" fo 108.00" depth = 198.4 tsf.

No recovery from 108.65" to 110.00" depth.

Gray, fine grained, SANDSTONE, scratches easily.

No recovery from 112.60 fo 115.00" depth.

301.53 -i15

Extent of exploration.

Benchmarks:

BM 5 Chiseled square on hubguard on SE corner of existing structure Sta 54473 Rt
15.4' = 431.29"

BM 7 Chiseled square on hubguard on NE corner of existing structure Sta 63+18 Rt
15.9' = 431.55'

=125

Color pictures of the cores Available on request
Cores will be stored for examination until 09/06/22

The "Strength" column represents the uniaxial compressive strength of the core sample (ASTM D-2938)

RQD is the ratio of the total length of sound core specimens >4" to total length of core run

BBS, form 138 (Rev, 8-99)
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Field Rock Core Log a.xis

Field Rock Core Log Date: F ~4—17
Structure #: S 1 -0 S ﬁ)m 5) Boring # : 5 7
Hock Core # : } Rock Core # : 9\
e E6 Depth: /OS5 - Depth: 1) .08 OF
“ . 019 0dJ g(mlﬁ 808 o
| 6aw-£‘.“[°,ﬁi,._':-e~ AN P TR S=r 9, 2 tod2oy
L)(SOW\?§§ e 0155 o g&f"fa"—(ﬁ/\_‘___w 0.5203
b DL\ch_rwss o Jo a% f 0. 70 OF
pe 0 .§ 3 ' ©. 29 0y
e o lf
o2 bz s/ =103
it I /‘340:5 «—————---—-.,‘r',lqu dfr
,,5 32 g%
: 7. 5500
L 1.Lo oy
/3o ——|eson
| — AT
/OT /1’2 ———|z 070
. T 2—”’5 o
[ '3-3§E.cf—1r
~ [ D '-}—/ fis)
- - == 40%% —— a.zjggj’:
'K"ld%/ TS f ./ '2% :C %c)j
Jo% ¥ 13 0%07 ) - —
3, 2000 Lo '
2,33 633 ) -
—_— | zag o e
{362 0T ] g OV o1
'7*—“-5’.&)5 o5 , P
o y—
/ s
Depth: 110° Depth: . /(5%
Core Time:_%:2.9 Core Time: %29
Recovery: 4% Recovery: _$3J
RQD: 25 rRQD: ¢ %
Logged By: Eric Sandschafer
3
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File Name SANEW GEOTECHNICAL\GINTDATAPROJECTSILAWRENCE CQ (0511051.0075 SOIL ROCK 2017.GPJ Data Templale DETEMPLT.GDT Date Printed 10/16117

Latitude W 87 deg 41 mir 01.89% sec Longilude N 36 deg 44 min 44.390 sec Dalurn Job Number

\ lllinois Department Page 1 of 3

 of Transportation SOIL BORING LOG

::ggi;inn of Highways Date 8/31/117

ROUTE FAP 332(l. 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2 SEC. 30, TWP. 4 N, RNG. 11 W. 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M surface Water Elev. N/A  ft DB | U M
Station 62+80 E|l L | €C | O | streamBedElev. N/A__ ft ElL|C]|O
P| O S | P! O S 1
BORING NO. 8 T| W S || Groundwater Elev.: T| W S

Station 60+38 Hi 8 | Qu | T |lvFirst Encounter 404.7 ft Hi S |Qu)| T

Offset 27.0ft Ri (Fast) . ¥ Upon Completion Washed ft .

Ground Surface Elev. ___416.73  ft |(ft)} /8" | (tsf) | (%) ||y After 336 Hrs. 4072 ft |(ft)]| /6" | (tsf) | (%)
Riprap and broken concrete on Medium to [oose, wet, gray, fine 5 21
SILTY CLAY LOAM. ] grained, SAND. 5% passing #200 - s

— sieve.
No samples. ] ]
P 2
4% passing #200 sieve. 3 17
4
41223 | ]
Very stiff, damp, brown, SILTY sl 3 25| 3
CLAY LOAM. 4 [3.30]| 19 || 5% passing #200 sieve. 8 22
15| s o1
409.73 N N
Very soft, very damp, brown, 5 4
SANDY LOAM. 6 |0.21| 22 || 1% passing #200 sieve, 7 20
3 B 10
A 4 — ]
40 3 30] S
3 [0.08| 23 || 2% passing #200 sieve. 5 21
1 4| B 1.9
Y 40473 | N
Loose, wet, brown to gray, fine 1
grained, SAND. 3% passing #200 1 28 |
sieve. — 2 R—
| 362.23 |
a5l 2 Medium, damp, gray, SILTY CLAY. as) 1
5% passing #200 sieve. 2 25 2 |0.82| 30
1 3 1 2| B
— 5 —
6% passing #200 sieve. 2 10 ]
— 3 _m
39673 0] 4 37673 a0 3

The Unconfined Compressive Strength {UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT {N value} is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-09)
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File Name S:WEW GEQTECHNICALGINTDATA\PROJECTS\LAWRENCE CO (051)1051-0075 SCIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Date Printed 10/16/17

Latitude W 87 deg 41 min 01.885 sec Lengitude N 38 deg 44 min 44,390 sec Datum Job Number

lllinois Department Page 2 of 3

 of Transportation SOIL BORING LOG

IDuiéiij-ion of Highways Date 8/31/17

ROUTE _FAP 332 (it 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U | M |surface Water Elev. NA f6 (D) B UM
Station 62+80 E|l L | €| O | streamBedElev. N/IA_ ft EfL{C]| O
P| O S | P, O 8 |
BORING NO. 8 T W S || Groundwater Elev.: T W S
Station 60+38 H| 8 | Qu | T |7First Encounter 404.7 ft Hi 8§ [ Qu| T
Offset 27.0ft Rt (Easi) 7 Upon Completion Washed ft Y
Ground Surface Elev. _ 416.73 ___ft |(f)| /6" | (tsf} | (%) |y After 336 Hrs. 407.2 ft |{ft)| 16" | (ts) | (%)
Medium, damp, gray, SILTY CLAY, 4 10.66( 25 i Medium, damp, gray, SILTY 8 |049] 27
1 s B LOAM. {continued) %08 — 4 | B
Gray, fine grained, SAND.
37173 45| 3 65
Very soft, damp, gray, SILTY CLAY . 3 |021| A
LOAM, 13| e. N
LL=27.4 ]
PlL =236 — —
FPl=338 R —_
36723 ] 347.23 |
Very soft, very damp, gray, SANDY sol 9 Stiff, damp, gray, SILTY CLAY. g0 7
LOAM. |9 |08 21 9 (187 31
10 | B 110 | BS
55| 75|
357.23 | 337.23 |
50| 4 Siiff, damp, gray, SILTY LOAM. s 6

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. « Before Seating
The SPT (N value) is the sum of the [ast two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Name SINEW GEOTECHNICALAGINTDATAPRCSECTS\LAWRENCE CO (051)1051-0075 SCIL ROCK 2017.GPJ Data Templale DETEMPLT.GDT Date Printed 1611617

Latitude W 87 deg 41 min 01.895 sec Langitude N 38 deg 44 min 44.390 sec Dalum Job Number

| lIlinois Department Page 3 of 3
j of Transpgrtation SOIL. BORING LOG

ll?}i(\;i_?ian of Highways Date 8/31/17

ROUTE FAP 332 (IL 1) DESCRIPTION Embarras River Qverflow L.OGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 1404
STRUCT. NO. 051-0075 D| B | U | M |l surface Water Elev. NA /8 (DB UM
Station 62+80 E|l L | C 1} O | Stream Bed Elev. N/A_ft ElL | C O
Py O S I P| O ] |
BORING NO. 8 T, W S || Groundwater Elev.: T| W S
Station 50+38 H| 8§ | Qu| T |yFirst Encounter 4047 ft Hi S |Q | T
Offset 27.0ft Rt (East) " [r Upon Completion Washed ft "
Ground Surface Elev. __ 416.73  ft |(ft)| /6" | (tsf} | (%) |y After 336 Hrs. 4072 ft |{f)| 16" | (tsf) | (%}
Siiff, damp, gray, SILTY LOAM. 9 {1.11| 24 || Extent of exploration.
(continued) 1 17 B ]
— Benchmarks: ]
] BM 5 Chiseled square on |
fiubguard on SE corner of existing
structure Sta 54473 Rt 15.4' = ]
— 431,29 ]
— BM 7 Chiseled square on —
] hubguard on NE corner of existing —
-85 structure Sta 63+18 Rt 15.9'= 05|
431.55'
32723 | |
Very dense, wet, gray, fine grained, .go| 50 140
SAND. 7% passing #200 sieve. 50/4" 18
_ 4 ]
95| 115
* Very dense, moist, gray, _| _
SANDSTONE. Low recovery, only
fragments of Sandstone recovered, ]
** 50/0", 50/1", 50/1" — —
317.23 ]
o0l 2 -120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. §-99)
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File Name SANEW GEQTECHNICALGINTRATAPROJECTSAWRENCE CO (051051-0075 SOIL RGCK 2017.GPJ Data Template DSTEMPLT.GDT Date Printed 10/16/17

Lalitude W 87 deg 41 min 03.252 sec Longilude N 36 deg 44 min 46.292 sec Datum Job Number

\ lilinois Department Page 1 of 3
| of Transportation SOIL BORING LOG

ggi_lszion of Highways Date 8/30M17

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT, NO, 051-0075 D B | U | M suface Water Elev. NiA_ ft blB|U M
Station 62+80 E| L | €| O| streamBedElev. NIA  ft El LI C|O
Pl O S I P| O S ]
BORING NO. 9 T, W $ 1 Groundwater Elev.: T W 5
Station B81+15 H1 § | Qu | T [gFirst Encounter 4049 ft HI 8 Qu T
Offset 26.0ft Lt (West) . ¥ Upon Completion Washed ft . .
Ground Surface Elev, __ 41694 1t |{ft}| /6" | (tsf} | (%) |y After 360 Hrs. 4074 f |(fty| /8" | (tsh) | (%)
Riprap and broken concrete on Medium, wet, brown, fine grained, 6 21
CLAY. ] SAND, 5% passing #200 sieve, - 7
No samples. I —
6
7% passing #200 sieve, 9 16
11
41244 | 392.44
Stiff, damp, brown, CLAY. 5 4 Very soft, very damp, gray, SILTY os| €
| 4 [Te0] 24 || LOAM. | 9 ]o2]28
4 | B 11 | PP
409.94 N 389.94 N
Medium to very soft, damp, brown, 4 Medium, wet, gray, fine grained, 5
SANDY LOAM. 4 |0.44 |76 || SAND. 2% passing #200 sieve. 8 20
1 4| s 1
4 — |
0] 4 30| S
4 | 0.041 21 || 3% passing #200 sigve. 7 19
1 3| B 11
v 40494 | N
Loose, wet, brown, fine grained, 4
SAND. 4% passing #200 sieve. 4 34 ]
— 4 .m:
] 38244 |
a5l 2 Medium, damgp, gray, SILTY CLAY. a5l 0O
5% passing #200 sieve. 3 26 1 1087 30
1 4 11| B
— & _—
4% passing #200 sieve, 7 23 ]
" |
| 377.44
396.94 0| 7 -0l 3

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev, 8-99)
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File Name SANEW GEOTECHNICALIGINTDATAPROJECTS\LAWRENCE CO (051)\051.0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GOT Date Printed $0/16/17

Lalitude W 87 deg 41 min 03.252 sec tongitude N 38 deg 44 min 46.282 sec Datum Job Number

A lllinois Department Page 2 of 3

| of Transportation SOIL BORING LOG

gg_ls_ion of Highways Date 8/30117

ROUTE _FAP 332({IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION W 1/2, SEC. 30, TWP.4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140%#
STRUCT. NO. 051-0075 D B | U | M | Sudface Water Elev. N/A ft Dl B U M
Station 62+80 E| L | C | O] StreamBedElev. N/A_ ft EfL  C | O
Pl O L I P| O s ;
BORING NO. g T W S || Groundwater Elev.: T| W S
Station 61+15 H| S | Qu| T |[gFirst Encounter 404.9 ft Hi S || T
Offset 26.0it Lt (West) i ¥ Upon Completion Washed ft .
Ground Surface Elev. __ 416.04  ft |()} /6" | (tsf) | (%) ||y After 360 Hrs. 407.4 ft | (ft}| /8" | (tsf) | (%)
Very soft, damp, gray, SILT. 4 10.21| 36 || Medium, wet, gray, fine grained, 13 19
1 & B SAND. 2% passing #200 sieve. 1 13
{contintied)
LL =409 — —
PL = 35.8 — _
Pl = 5.1 {continued) ] ]
37244 | —
Medium, damp, gray, SILTY CLAY. a5 2 65
| 2 |o82) 29 C
2 B
367.44 | 34744 |
Soft, very damp, gray, fine, SANDY 50| © Very stiff, damp, gray, SILTY 0| 6
LOAM. 8 |0.21] 22 ||LOAM. 8 289 21
110 B "1 10| B
55) 75|
35744 | 337.44
0] 11 80 7

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P -~ Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Namg SANEW GEOTECHNICALGINTDATAPROJECTSILAWRENCE CO {0511M051-0075 SOIL ROCK 2017.GPJ Data Tamplate DSTEMPLT.GDT Date Prnled 10/16/17

Latitude W 87 deg 41 min 03.252 sec Longilude N 38 deg 44 min 46.292 sec Datum Joh Number

 lllinois Department Page 3 of 3
} of Transportation SOIL BORING LOG

gg;iun of Highways Date B/30/M17

ROUTE _FAP 332(IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,.BR-2}B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon  HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M [ suface Water Elev. N/A  ft bfB UM
Station 62+80 E| L c o Stream Bed Elev. N/A  ft E| L c o
P| O S i P| O S |
BORING NO. 9 T W S || Groundwater Elev.: T| W S
Station 6115 H| 8 | Qu | T |7First Encounter 4049 ft H| S [ Qu| T
Offset 26.0ft Lt (West} W ¥ Llpon Completion Washed ft
Ground Surface Elev. __ 416.94  ft |([)} /6" | (tsf) | (%) ||y After 360 Hrs. 4074 f  |(f)| /6" | (tsf) | (%)
Very dense, damp, gray, SANDY 11 1247 23
LOAM w/ Sand. (continued) 147 1 B -
— Benchmarks: 7
— BM 5 Chiseled square on —
— hubguard on SE comer of existing |
structure Sta 54+73 Rt 15.4' =
431.29
] BM 7 Chiseled square on ]
— hubguard on NE corner of existing R—
—] structure Sta 63+18 Rt 15.9'= —
-85 431.58' -105
50| 26 1101
29 18
— 37 -
95| 115}
31994 | ]
Very dense, moist, gray,
SANDSTONE. ] )
*50/1", 50/1", 50/0" 347.34 ]
Extent of exploration. T 12 -120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two hlow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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Fila Name SINEW GEOTECHNICALGINTRATAPROJECTS\LAWRENCE CO (0511051-0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Dale Printed 101617

Latitude W 87 deg 41 min 02.329 sec Langilude N 38 deg 44 min 46.834 sec Dalum Job Number

) lllinois Department Page 1 of 3

J of Transportation SOIL BORING LOG

Division of Highvways Date _ 8/20/17
ROUTE _FAP 332 (IL 13 DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION __W 1/2 SEC. 30, TWP.4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D B | U | M | surface Water Elev. N/A D|B | U M
Station 62+80 E| L c o Stream Bed Elev. N/A_ ft E| L c Q
P O S | P 0 s |
BORING NO. 10 T| W $ | Groundwater Elev.: T| W S

Station 62+02 H| § | Qu| T |vFirst Encounter 4050 ft H: S jQu| T

Offset 27.5ft Rt (Fast) . ¥ Upon Completion Washed ft .

Ground Surface Elev. __ 416,98  ft |(ft)] /6" | (tsf) | (%) |yAfter 384 Hrs. 4075 f |(ft)| 16" | (tsh) | (%)
Riprap and broken concrete on Medium, wet, gray, fine grained, 6 28
CLAY. I SAND w/ wood pieces. 5% -1 7

passing #200 sieve,
No samples. - 394.98
Very soft, wet, gray, SANDY 1
LOAM. 1 |0.21] 18
3 B
41248 | 392.48
Medium, damp, brown, CLAY. 5l 4 Medium to loose, wet, gray, SAND. a5 4
3 |0.82| 17 || 6% passing #200 sieve. 5 27
"1 4 | B B
409.98 N _......_
Medium, damp, brown, LOAM. 3 3
3 082 21 || With wood pieces. 2% passing 4 37
— #200 sieve. —
3 B 4
W07.48 _
Very soft, very damp, gray, SANDY 40| 2 a0 B8
LOAM. 2 |0.16 | 23 || 2% passing #200 sieve. 9 19
12| B 11
v 40498 | ]
Loose, wet, brown, fine grained, 2
SAND. 7% passing #200 sieve. 3 Py ]
— _:
] 38248 |
a5 3 Soft, damp, gray, SILTY CLAY. a8l 1
4% passing #200 sieve. 3 30 2 |041| 35
4 LL =383 3 B
| PL=329 |
Pl=54
3
3% passing #200 sfeve. 4 5% ]
— 5 _“
| 37748 |
39698 70| 3 Stif, damp, gray, SILTY CLAY, apl 1

The Unconfined Compressive Strength {UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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Zile Nama $\NEW GEQTECHNICAL\SINTDATAPROJECTSILAWRENCE CO (051)051-0075 SOIL ROCK 2617.GPJ Data Template DSTEMPLT.GDT Date Printed 10/116/17

Latilude W 87 deg 41 min 02,329 sec Longitude N 38 deg 44 min 46.934 sec Datum Job Numbear

\ Hlinois Department Page 2 of 3
 of Transportation SOIL BORING LOG

ision of Hioh
::Sg_el:-mno ighways Date 829117

ROUTE _FAP 332 (Il. 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon . HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M | surface Water Elev. NA f (DB UM
Station 62+80 E| L c o Stream Bed Elev. N/A  # E| L c o
Pl O -1 H Pi O S [
BORING NO. 10 T|W S || Groundwater Elev.: T W 5
Station 62+02 H| § | Qu| T [kyFirst Encounter 405.0 _ ft H| S [Qu /| T
Offset 27 .5ft Rt {East) . ¥ Upon Completion Washed ft i
Ground Surface Elev. __ 416.98  ft |(ft)| /6" | {tsf) | (%) |\gAfter 384 Hrs. 4075 f& |(f)| /6" | (tsf) | (%)
Stiff, damp, gray, SILTY CLAY. 2 |1.32| 30 || Dense, wet, gray, fine grained, 19 20
{continued) 1 3 B SAND. 4% passing #200 sieve. | 21
{continued)
37248 | N
Soft, damp, gray, SILTY LOAM. 45 2 .65
|2 [048| 27 |
3 B
367.48 | 34748 |
Very stiif, damp, gray, LOAM. 500 7 Very stiff, damp, gray, SILTY CLAY ol 4
5" Gray, Sandy Loam lense. 5 247 26 || LOAM. 5 | 247 ]| 25
16| B 1 8| B
55| 75|
357.48 | 337.48 |
s0| 13 Gray, SANDY LOAM. sl 7

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penefrometer, E-Estimated)
Abbreviations W,0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T208) BBS, from 137 (Rev. §-99)
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File Name SANEW GEOTECHNICAL\GINTDATAVPROJECTSILAWRENCE CO {051)1057-0075 $0il. ROCK 2017.GPJ Data Templale D6TEMPLT.GOT Dale Printed 1011617

Latitude W 87 deg 41 min 02.329 sec Longilude N 38 deg 44 min 45.934 sec Dalum Job Number

lllinois Department Page 3 of 3
) of Transportation SOIL BORING LOG

:‘.E\)iéi_?inn of Highways Date 8129117

ROUTE _FAP 332 (IL1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11.W. 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 DI B | U | M | suface Water Elev. N/A  ft DB | U M
Station 62+80 E|l L | €1 O| StreamBedElev. N/A _ ft ElL|C|O
P| O s | P| © S |
BORING NO. 10 T W S |l Groundwater Elev.: T W S
Station 62+02 Hi § [ Qu | T jFirst Encounter 4050 ft Hi S |Qu | T
Offset 27.5ft Rt (East) . ¥ Upon Completion Washed ft . .
Ground Surface Elev. __ 416.98  t |(®)| /6" | (tsf} | (%) |y After 384 Hrs. 407.5 ft |(®)] 16" | (tsf) | (%)
Gray GANDY CLAY LOAM. 33678 | :Ilg 1 51; 1| 24 || Extent of Exploration. |
Benchmarks: —
| BM 5 Chiseled square on ]
hubguard on SE corner of existing
structure Sta 54+73 Rt 15.4' = ]
— 431.29' —
BM 7 Chiseled square on —
— hubguard on NE corner of existing ]
-85 structure Sta 63+18 Rt 15.9' = -105
431.55'
32748 | |
Very dense, damp, gray, SANDY op| 25 110
LOAM. 27 21 B
27
55 19 11|
32148 | 28 11 ]
Very dense, moist, gray, 50/3"
SANDSTONE.
* 5011, 50/1", 50/0" 317.28 = ol
-100 / 13 =120

The Unconfined Compressive Strength (UCS) Failure Mede is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT {N value) is the sum of the Iast two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev, 8-99)
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File Name SANEW GEOTECHNICAL\GINTDATAIPROJECTSMLAWRENCE CO (051)051-0075 SOIL ROCK 2017.GP.J) Data Template DSTEMPLT.GDT Date Prinled 10116117

Latitude W 87 deg 41 min 02.586 sec Longitude N 38 deg 44 min 46.969 seg Datum Job Numbear

lilinois Department Page 1 of 4

) of Transportation SOIL BORING LOG

ggi;ion of Highways Date /2817
ROUTE FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W. 3 PM

COUNTY Lawrence PRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M | suface Water Elev. N/A  ft D| B | U M
Station 62+80 E| L | €| O | streamBedElev. N/A 1t E{L|C|O
P| O S i Pl O 8 |
BORING NO. i1 T| W 8 || Groundwater Elev.: T, W 5

Station 62+74 H| S | Qu| T [gFirst Encounter 406.6 ft Hi S |Qu) T

Offset 30.0f Lt (West) " [ Upon Completion Washed £t .

Ground Surface Elev. __ 417.07  ft [(ft)| /6" | (tsf) | (%) ily After 408 Hrs. 407.6 # |{ft); /6" | (tsf) | (%)
Riprap and broken concrete on Medium to loose, wet, gray, fine 6 18
SILTY CLAY. ] grained, SAND. 6% passing #200 1 9

— sieve.
No samples. ] 385.07
\ery soft, very damp, gray, fine 4
grained, SANDY LOAM. 8 10221 22
] Tl 1| s
41257 _| ]
Hard, damp, brown, SILTY CLAY, I a5 1
| 6 |45 25 12 [047) 24
5 | PP 6 | S
410.07 B __
Soft, damp, brown, SANDY LOAM, 3 4
5 (041 19 2 |0.22] 20
8 B 5 5
\ 4 _ 387.57
) 0| 8 Medium, wet, gray, fine grained, 30 5
No recovery this trip. v 40857 7 SAND. 5% passing #200 sieve. g 18
Medium to loose, wet, gray, fine - 7 1 11
grained, SAND.
— , __
3% passing #200 sieve. 3 |033| 25
4 B ]
| 38257 |
a5 4 Soft, damp, gray, SIET. 35 3
4% passing #200 sieve. | 5 22 | 3 [049| 33
6 LL =421 4 B
| PL=329 —
Pl=9.2
7 P |
3% passing #200 sieve. 5 22
4
! 377.57 |
397.07 20 3 Stiff, damp, gray, SILTY CLAY. a0l 2

The Unconfined Compressive Strength (UCS} Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Ahbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.F - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 {Rev. §-99}
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File Name SANEW GEOQTECHNICAL\GINTRATAIPROJECTS\LAWRENCE CO (051 )W51-0075 SOIL ROCK 2017.GPJ Dala Templale DETEMPLT.GDT Date Printed 10/16/17

Latitude W 87 deg 41 min 02.586 sec Langilude N 38 deg 44 min 46.969 sec Dalum Jeb Number

\ lllinois Department Page 2 of 4

 of Transportation SOIL BORING LOG

i Date _ 8/28/17
ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 Dl B | U | M | suface Water Elev. N/A _ ft bl B | UM
Station 62+80 El L | C | O | stream BedElev. NIA _ ft E/ L C|O
Plo|s |1 Pl O] s ||
BORING NO. 11 T| W S |l Groundwater Elev.: T W S
Station 62+74 H| § | Qu | T liyFirst Encounter 406.6_ ft HI S |Qu T
Offset 30.0ft Lt {West) . |7 Upon Completion Washed ft
Ground Surface Elev. __ 417,07 ft |(ff)| /6" | {tsf) | (%) ||y After 408 Hrs. 4076 ft |(ft}| /67 | (tsf) | (%)
Stiff, damp, gray, SILTY CLAY. 2 [1.32| 31 || Dense, wet, gray, fine grained, 20 18
(continued) -1 3 B SAND. 5% passing #200 sieve. | 22
(continued)
372.57 | ]
Medium, damp, gray, SILTY 45| 2 -65
LOAM. | 2 [oet] 27 B
3 B
367.57 | 347.57 |
Medium, damp, gray, SILTY CLAY. 50 D Stiff, damp, gray, SILTY CLAY. g0l 7
366.57 11 |0.62| 27 [ 8 [154 28
Gray, SILTY CLAY w/ SAND 119 | B g S
partings.
58] 75|
35757 | 337.57
gn| 14 Very stiff, damp, gray, LOAM go] B

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by {B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.5. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
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Fite Name S:\NEW GEOTECHNICALVGINTDATAVPROJECTS\LAWRENCE CO (051)1051-0075 SOIL ROCK 2017.GPJ Data Template DETEMPLT.GDT Date Prinled 101617

Latilude W 87 deg 41 min 02.586 sec Longitude N 38 deg 44 min 46.969 sec Datum Job Number

lllinois Department Page 3 of 4

/ of Transportation SOIL BORING LOG

eigion of Highways Date __8/28/17
ROUTE _FAP332{IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-2)B-1 LOCATION __W 1/2 SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U\ M | suface Water Elev. N/A  ft
Station 62+80 E|l L | C | O | streamBedElev. N/A  ft
P| O ] 1
BORING NO. 11 T| W $ || Groundwater Elev.:
Station 62+74 Hi $ | Qu | T |7First Encounter 4066 ft
Offset 30.0ft Lt (West) . r Upon Completion Washed  ft
Ground Surface Elev. __ 417.07__ ft ({ft)| /6" | {tsf) | (%) ||y After 408 Hrs. 407.6_ ft
Very sliff, damp, gray, LOAM 8 [(2.68] 23
(continued) R B
85|
32757 |
Stiff, damp, gray, SILTY CLAY. ol 13
326.77 21 [1.24| 25
Gray, SILTY CLAY w/ SANDY 1 23 B
LOAM partings.
95|
* Very dense, moist, gray, SANDY |
CLAY SHALE,
** 50/1", 50/0", 50/0" —
. 317.57
317.07 -pof L 12 )

Borehole continued with rock

Fbardnconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penefrometer, E-Estimated)
Abbreviations W.0.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T208) BBS, from 137 (Rev. 8-98)
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ROCK CCORE 061-0075 SOIL ROCK 2017.GPJ DBTEMPLT.GDT 10M6/17

A lllinois Department Page 4 of 4

of Transportation ROCK CORE LOG

Drasion of Highways Date __8/28/17

ROUTE _FAP 332({IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2}B-1 LOCATION _ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence CORING METHOD Rotary, suif set diameond bit E R CORE ?

NW, conv dbl bbi, c T R

STRUCT. NO. 051-0075 CORING BARREL TYPE & SIZE split inner plc o Q I E

Station 62+80 . E: Ol v M N
Core Diameter 206 in .

BORING NO. 11 Top of Rock Elev. ____ 317.57 ft PIR{E|D E G
Station G62+74 Begin Core Elev. __ 317.07  ft ; E $ L
Offset 30.0ft Lt {(West) .

Ground Surface Elev. __ 417.07  ft (ft)| (8 | (%) | (%) |(minfft)| (tsf)

Gray, SANDSTONE, easily scratched. 317.07 B11CY 93 | 86 1.4

Siity Clay Shale 1" layer. ]

Rock Core B11C1 at depth 102.0' fo 102.6'= 233.0 tsf Qu. |

312.07 -108|
Gray, SANDSTONE, easily scratched. _B11CR 92 | &9 1.1
Rock Core B11C2 at depth 108.4" to 109.3" = 240.0 {sf Qut. -

307.07_-110)

Extent of exploration. ]

Benchmarks: —

BM 5 Chiseled square on hubguard on SE corner of existing structure Sta 54+73 Rt ]

15.4'=431.29"

BM 7 Chiseled square on hubguard on NE corner of existing structure Sta 63+18 Rt

15.9"=431.55' -

-115]
120

Color pictures of the cores Available on request

Cores will be stored for examination until 08/28/22

The "Strength” column represents the uniaxial compressive strength of the core sample (ASTM D-2938)

RQD is the ratio of the total length of sound core specimens >4" to total length of core run BBS, form 138 (Rev. 8-99)
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Field Rock Core Log axls

Eric Sandschafer

Field Rock Core Log Date: £-2%-J7
Structure # : 05 - 200 S/éo 75 Boring # : B J }
Rock Core #: | Rock Core #: 2
. . .
Depth: __A20 Depth: /08~
7 [ ek
?s?o»&— gret S0 sere
e ] e
scm'fd\ . .
: 106 1 0.¥2 0%
10—
"‘\—\gjqf!:’?.?’l . MG oF
6’(-9\{5:’ ~ N Ly ay
2&.\) 6T C..[o;ui SL@l Ie &,___
L O S 3,75
it 75 Lg2 <. a0
O /500
. g cote 7 g':\ S rexi 107 5 50
q.172 .~ 4o BlClL _ hou o -.,25
By Tests | Serbdle
q;!f) I 2,62 93 e A 107
4,09
e, . 2109
o] 330 OT
— | 35507 et 3,50
2760
/0 g,/ /OC’ g"C:L
| ¢, 3¢/ & | 4,30 o7
7~— Y67 77\ 4606
/
 Depih; /'0;.53’” Depth: /O~ *
“Core Time: A Core Time: 5727
Recovery: 3 4 Recovery: 7l ﬁf
RaD: (.05 / a RQD: (9, 4

L.ogged By:




File Name SANEW GEOTECHNICAL\GINTDATAPROJECTSWWAWRENCE CO (051 0051-0075 SOIL ROCK 2017.GP.J Data Template DETEMPLT.GDT Date Printed 10M6/17

Latitude V¥ 87 deg 41 min 02.151 sec Longitude N 38 deg 44 min 47.759 sec Datum Job Numbar

\ lllinois Department Page 1 of 3

) of Transportation SOIL BORING LOG

Divieton of Highways Date _ 9/28/17
ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1.BR-2)B-1 LOCATION __ W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon ~ HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D! B | U | M | suface Water Elev. N/A p| B U M
Station 62+80 E: L | C | O |l streamBedElev. N/A  ft El LI C {0
P| O S | P| O 5 |
BORING NO. 12 (N Abut) T W S |l Groundwater Elev.: T W S

Station 63+40 HI S | Qu| T |7First Encounter 4042 ft Hi § |Q T

Offset 8.0ft Rt (East) o ¥ Upon Completion Washed ft .

Ground Surface Elev. __ 43115 ft |(ft)| /6" | (tsf) | (%) (lgAfter 96 Hrs. 407.2 # () /6" | {tsf) | (%)
3" asphalt on 13" concrete Stiff, damp, brown, CLAY LOAM. 4 |12 22
pavement. 78" sleeper slab directly ] Low recovery, piece of concrete in -1 5 PP
beneath concrefe pavement, — sampler shoe. (continued)

B 409.15 ]
Medium, damp, brown marlbed 2
428.35 gray, SILTY CLAY LOAM. 3 |0.74 | 21
Estimated, CLAY, embankment, — — 3 B
] A 4 R
No samples. 42665 | 406.65 |
Very stiff, damp, gray, CLAY, 5| 3 Very soft, wet, brown, SILTY a5 2
embankment, 4 [2.89[ 20 || LOAM. 2 |01 | 22
15| 8B 1 3 | PP
42415 | T 40415 |
Very stiff, damp, gray, SANDY 3 Medium, wet, brown fine grained, 3
CLAY LOAM, embankment. 55841 19 || SAND. 5% passing #200 sieve. 5 33
7 S 8
421.65 | |
Very stiff, damp, gray, SILTY CLAY a0 5 30| 5
LOAM, embankment. 7 13.001 18 || 4% passing #200 sieve. 7 24
1 10 | BS 1 9
41915 | ]
Stiff, damp, gray, LOAM, 4
embankment. Broken concrete 6 |247| 17 ]
pieces and strong creosote odor in 1 10 B B
samples. —
.1_5 8 _g 7
| 8 1.5 | 19 L | i5
7 PP No recovery on this trip. 17
414.15 B w_—_
Very stiff, damp, gray, CLAY, 3
embankment. 3 | 22| 26 ]
3 | PP —
411.65 ]
20| 3 391.15 40l 3

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.0.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value} is the sum of the last two blow values in each sampling zone {AASHTO T206) BBES, from 137 {Rev. 8-99)
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Fila Name SANEW GECTECHNICAL\GINTDATAPROJECTS\LAWRENCE CO (051)051-0075 SOIL ROCK 2017.GPJ Data Template CETEMPLT.GDT Date Prinled 10/16/17

Latilude W 87 deg 41 min 02,151 sec Longitude N 38 deg 44 min 47.759 sec Datum Job Number

\ HHlinois Department Page 2 of 3
| of Transpgrtation SOIL BORING LOG

Diviion of Highways Date __9/28/17

ROUTE _FAP 332 (IL 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION {16BR-1,BR-2)B-1 LOCATION W 1/2, SEC. 30, TWP. 4 N, RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split sppon = HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M surface Water Elev. NIA  ft bl B | U M
Station 62+80 E| L | €| O | StreamBedElev. NIA El L|C|O
Pi O 8 1 P| O s |
BORING NO. 12 (N Abut} T| W S || Greundwater Elev.: T W S

Station 63+40 H| S | Qu| T |l7First Encounter 404.2 _ft H| § |Qu] T

Offset 8.0ft Rt {East) W ¥ Upon Completion Washed ft "

Ground Surface Elev. _ 43115  ft |{ft}| /6" | (tsf) | (%) |lyAfter 96 Hrs. 407.2 ft |()| /6" | {tsf) ]| (%)
Medium, wet, brown, fine grained, 5 20 |[i Soft, damp, gray, LOAM, 370.65 7 |041] 25
SAND. 9% passing #200 sieve. ™ & {continued) — 7 8 B

Gray, SANDY LOAM.
2% passing #200 sieve. 386.15 45| 7 55|
Stiff, damp, gray, CLAY wf Sitt. | 5 |1.65| 31 |
4 B ]
381.65 | 36165 _ |
Very soft, very damp, gray, SILT. so| 1 Dense, wet, gray, fine grained, a0 9
2 |0.161 37 || SAND. 7% passing #200 sieve. 15 55
12| B ] 18
58 15
371.65 | 35165 _|
Soft, damp, gray, LOAM. s 2 Very stiff, damp, gray, CLAY. a0 B

The Unconfined Compressive Strength {UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hamimer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone {AASHTO T206) BBS, from 137 (Rev. 8-99)
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File Name SANEW GEOTECHKNICALVGINTDATAVWPROJECTSILAWRENCE CG (051)4051-0075 SOIL ROCK 20617.GPJ Data Template DETEMPLT.GOT Date Printed 10/16/17

Lalilude W 87 deg 41 min 02.151 sec Longitude N 28 deg 44 min 47.759 sac Datumn Job Number

\ lllinois Department Page 3 of 3
 of Transpgrtation SOIL BORING LOG

Paig;inn of Highways Date 9/28/17

ROUTE _FAP 332 (L. 1) DESCRIPTION Embarras River Overflow LOGGED BY _E. Sandschafer

SECTION (16BR-1,BR-2)B-1 LOCATION _ W 1/2, SEC. 30, TWP.4 N.RNG. 11 W, 3 PM

COUNTY Lawrence DRILLING METHOD Hollow stem auger & split spoon HAMMER TYPE Auto 140#
STRUCT. NO. 051-0075 D| B | U | M | suface Water Elev. N/A it DB | U | M
Station 62+80 E|{ L | C | O | StreamBedElev. N/A_ft E/L|C|O
P| O S I P| O S |
BORING NO. 12 (N Abut) T W S || Groundwater Elev.: T W $

Station 63+40 H: S | Qu | T |l7First Encounter 4042 ft H| 8 |Q | T

Offset 8.0ft Rt (Fast) ¥ Upon Completion Washed 1t .

Ground Surface Elev. __ 43115  ft | ()| /6" | (tsf) | (%) |yAfter 96 Hrs. 4072 ft  |()| /6" | (tsf) | (%)
Very stiff, damp, gray, CLAY, 8 |2.89| 18 || Medium, damp, gray, SANDY 31 | 062 17
{continued) i 10 B LOAM. (continued) 1 37| B

8| 105}
34165 | 321.65 |
Very stiff, damp, gray, LOAM. ot 10 Very dense, damp, gray, SANDY -110| 50/5"
12 | 2.68| 22 ||LOAMTILL. | 37 13
17 | BS 30
et 31745 —
S Hard, damp, gray, SILTY CLAY J—
SHALE
- ! 316.45 m
—-5§] Extent of exploration. 115 90/1 -
—150M1"
T 50/1"
Benchmarks:
— BM 5 Chiseled square on .
— hubguard on SE corner cf existing ——
— structure Sta 54+73 Rt 15.4' = —
431.29'
BM 7 Chiseled square on
] hubguard on NE corner of existing ]
B structure Sta 63+18 Rt 15.9' = R
331.65 | ' N
25 431.55
-100 -120

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BES, from 137 (Rev. 8-99)
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Structure Number 051-0075 Embarras River Overflow

Located in the W 1/2 of Section 30, Township 4 N, Range 11 W of the 3 P.M.

T
¥, alter (refer (o log) howrs

8.S. » Befora Scaling

County: Lawrence
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430 F T prrpae 430
[ S —
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= VARIATIONS IN SUBSURFACE SUBSURFACE DATA PROFILE
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2 of Transportation — — Section: (16BR-1,BR-2)B-1
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Structure Number 051-0075 Embarras River Overflow
Located in the W 1/2 of Section 30, Township 4 N, Range 11 W of the 3 P.M.
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TEST FENCE 2 051.0675 SQIL ROCK 2017.GPJ BSTEMPLT.GDT 10/16/17

Division of Highways
IboT

lllinois Department
of Transportation

NOT TO HORIZONTAL SCALE

VARIATIONS IN SUBSURFACE
CONDITIONS MAY EXIST
BETWEEN BORINGS

Abbreviations

Groundwater
g First Encowder

tion
¥ alter (refer to 3og) hours

WOH « Sampler Advanced by Weigl)
of Hammar, WOP - Weight of Fipo

8.5, - Before Seating

SUBSURFACE DATA PROFILE

Route: FAP 332 (IL 1)
Section: (16BR-1,BR-2)B-1

County: Lawrence
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Proposed SN: 051-0075
County: Lawrence

Appendix B
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REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING
DEPTH TO GROUNDWATER - DURING EARTHQUAKE
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)
EARTHQUAKE MOMENT MAGNITUDE
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==
HAMMER EFFICIENCY:

B-01 S Abut

430.74 FT.

27.04 FT. (Below Boring Ground Surface)

14.24 FT. (Below Finished Grade Cut or Fill Surface) Va0 = 448 FT./SEC.
0.191
7.7 PGA CALCULATOR
0.00 FT. Earthquake Moment Magnitude = 7.7
73 % Source-To-Site Distance, R (km) = 215.3

LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
(MSF)=  0.948

AVG. SHEAR WAVE VELOCITY (top 40")

BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF

SAMPLE | DEPTH | VALUE | STR., Q,, |<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) (FT.) (BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (N 1) s60cs CRR ;5 (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
424.74 6 7 1.24 36 1" 12 25 0.124 0.744 11462 18.754 0.200 || 0.124 0.744 0.744 1.349 0.256 0.947 0.118 [N.L.(1)
42224 = 85 9 1.57 36 1" 12 24 0.127 1.062 14.203 22.043 0.243 || 0.127 1.062 1.062 1.236 0.284 0.919 0.114 [N.L.(1)
418.74 12 8 1.48 36 1" 12 24 0.126  1.503 12.091 19.509 0.209 || 0.126 1.503 1.503 1.105 0.219 0.874 0.109 [N.L. (1)
416.24 145 4 0.62 36 1" 12 29 0.116 1.793 5.875 12.050 0.132 || 0.054 1.638 1.654 1.065 0.133 0.838 0.105 | 1.267 (C)
413.74 17 3 0.62 36 1" 12 27 0.116 2.083 4.250 10.100 0.114 || 0.054 1.773 1.945 1.042 0.113 0.801 0.109 | 1.037 (C)
411.24 195 7 1.4 75 12 12 25 0.125 2395 9.478 16.373 0.174 || 0.063 1.930 2.258 1.026 0.169 0.764 0.111 [N.L.(2)
408.74 22 9 1.81 36 1" 12 24 0129 2718 11.602 18.922 0.202 || 0.067 2.098 2.582 1.003 0.193 0.727 0.111 | 1.739 (D)
406.24 245 7 2.06 75 12 12 22 0.130 3.043 8.584 15.301 0.163 || 0.068 2.268 2.908 0.982 0.152 0.692 0.110 [N.L.(2)
403.74 27 4 0.33 36 10 12 25 0.109 3315 4.711 10.654 0.119 || 0.047 2.385 3.181 0.973 0.110 0.660 0.109 | 1.009 (C)
401.24 295 3 6 26 0.051 3.443 3.477 3.523 0.062 || 0.051 2513 3.465 0.967 0.057 0.632 0.108 | 0.528 (C)
396.24 345 6 0.18 36 10 12 21 0.041 3.648 6.778 13.134 0.142 || 0.041 2.718 3.982 0.940 0.126 0.587 0.107 | 1.178 (C)
391.24 395 30 4 23 0.071  4.003 35.592  35.592 -0.369 || 0.071 3.073 4.649 0.865 -0.303 0.555 0.104 [N.L.(3)
386.24 445 13 0.21 75 10 12 27 0.042 4213 13.621 21.345 0.233 || 0.042 3.283 5.171 0.876 0.193 0.534 0.104 | 1.856 (D)
381.24 495 1" 2.06 36 1" 12 28 0.068 4.553 11.026  18.232 0.194 || 0.068 3.623 5.823 0.859 0.158 0.521 0.104 | 1.519 (C)
370.74 60 1" 1.65 36 1" 12 28 0.065 5235 10.117 17.141 0.182 || 0.065 4.305 7.160 0.822 0.142 0.507 0.105 | 1.352 (C)

Printed 5/31/2018

Page 1 of 1

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

EQ MAGNITUDE SCALING FACTOR
REFERENCE BORING NUMBER B-2 Pier 1 (MSF) = 0.948
ELEVATION OF BORING GROUND SURFACE 416.79 FT.
DEPTH TO GROUNDWATER - DURING DRILLING 14.49 FT. (Below Boring Ground Surface) AVG. SHEAR WAVE VELOCITY (top 40")
DEPTH TO GROUNDWATER - DURING EARTHQUAKE 0.00 FT. (Below Finished Grade Cut or Fill Surface) V= 512 FT./SEC.
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) 0.191
EARTHQUAKE MOMENT MAGNITUDE 7.7 PGA CALCULATOR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE == 0.00 FT. Earthquake Moment Magnitude = 7.7
HAMMER EFFICIENCY: 73 % Source-To-Site Distance, R (km) = 215.3
BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR

OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF
SAMPLE | DEPTH | VALUE | STR., Q,, |<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) (FT.) (BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (N 1) s60cs CRR ;5 (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
409.79 7 10 45 75 12 12 19 0.140 0980 15.727 23.872 0.271 0.078 0.546 0.983 1.500 0.386 0.962 0.215 [N.L.(2)
40729 = 95 10 0.74 75 12 12 25 0.118 1.275 15422  23.506 0.265 || 0.056 0.686 1.279 1.428 0.359 0.943 0.218 [N.L.(2)
404.79 12 7 0.74 75 12 12 25 0.118 1.570 10.406  17.487 0.186 || 0.056 0.826 1.575 1.300 0.229 0.921 0.218 [N.L.(2)
401.79 15 6 0.54 36 10 12 24 0.052 1.726 9.008 15.810 0.168 || 0.052 0.982 1.918 1.229 0.196 0.891 0.216 | 0.907 (C)
399.79 17 7 8 26 0.058 1.842 10.460 10.890 0.121 0.058 1.098 2.159 1.169 0.134 0.868 0.212 | 0.632 (D)
396.79 20 6 3 28 0.057 2.013 8.833 8.833 0.103 || 0.057 1.269 2517 1.122 0.110 0.832 0.205 | 0.537 (C)
394.79 22 28 7 22 0.070 2.153 46.976  47.496 0.273 || 0.070 1.409 2.782 1.178 0.305 0.806 0.198 [N.L.(3)
392.79 24 10 7 22 0.061 2275 14192 14.433 0.154 || 0.061 1.531 3.029 1.088 0.159 0.781 0.192 | 0.828 (D)
389.79 27 7 9 21 0.058 2449 9.675 10.396 0.117 || 0.058 1.705 3.390 1.052 0.116 0.743 0.183 | 0.634 (C)
387.29 295 7 1.1 36 10 12 25 0.060 2599 9.444 16.333 0.174 || 0.060 1.855 3.696 1.037 0.171 0.713 0.177 | 0.966 (C)
386.29  30.5 10 4 25 0.061 2660 13.358 13.358 0.144 || 0.061 1.916 3.819 1.026 0.140 0.702 0.174 | 0.805 (D)
38229 345 10 1.07 75 12 12 29 0.060 2900 12.848 20.417 0.221 0.060 2.156 4.309 0.995 0.208 0.662 0.164 [N.L.(2)
376.79 40 9 1.24 36 1" 12 26 0.062 3.241 10.957 18.149 0.193 || 0.062 2.497 4.993 0.955 0.175 0.620 0.154 | 1.136 (C)
371.79 45 12 1.73 36 1" 12 27 0.066 3.571 13.899 21.679 0.237 || 0.066 2.827 5.635 0.916 0.206 0.594 0.147 | 1.401 (D)
367.29 495 5 0.12 36 10 12 28 0.037 3.738 5.662 11.795 0.129 || 0.037 2.994 6.082 0.920 0.113 0.578 0.146 | 0.774 (C)
357.29 = 59.5 26 4 20 0.069 4.428 28.473 28473 0.387 || 0.069 3.684 7.396 0.826 0.303 0.560 0.140 [N.L.(3)
347.29 = 69.5 35 5 19 0.072 5.148 35.907 35.907 -0.263 || 0.072 4.404 8.740 0.750 -0.187 0.543 0.134 [N.L.(3)

Printed 5/29/2018

Page 1 of 1

* FACTOR OF SAFETY DESCRIPTIONS

N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, Pl > 12 OR w/LL < 0.85

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

(C) = CONTRACTIVE SOIL TYPES

(D) = DILATIVE SOIL TYPES

Page 62

BBS 146 (11/01/16)



REFERENCE BORING NUMBER

ELEVATION OF BORING GROUND SURFACE

DEPTH TO GROUNDWATER - DURING DRILLING
DEPTH TO GROUNDWATER - DURING EARTHQUAKE
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)
EARTHQUAKE MOMENT MAGNITUDE
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==
HAMMER EFFICIENCY:

B-3 Pier 2

416.31 FT.

20.81 FT. (Below Boring Ground Surface)

0.00 FT. (Below Finished Grade Cut or Fill Surface) V’s,AU' = 519 FT./SEC.
0.191
7.7 PGA CALCULATOR
0.00 FT. Earthquake Moment Magnitude = 7.7
73 % Source-To-Site Distance, R (km) = 215.3

LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
(MSF)=  0.948

AVG. SHEAR WAVE VELOCITY (top 40")

BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE

ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR

OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF
SAMPLE | DEPTH | VALUE | STR., Q,, [<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) | (FT.) {BLOWS)| (TSF.) | (%) (%) (KCF.) | (KSF.) |(N1)eo| (N1)eoes | CRR;s || (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
410.31 6 10 1.9 75 12 12 23 0129 0.774 16.824  25.189 0.296 || 0.067 0.402 0.776 1.500 0.421 0.971 0.233 [N.L.(2)
406.31 10 11 247 75 12 12 23 0.132 1302 17.240 25688 0.306 || 0.070 0.682 1.306 1.453 0.422 0.942 0.224 [N.L.(2)
404.31 12 6 0.16 36 10 12 26 0.102 1.506 9.060 15.873 0.169 || 0.040 0.762 1.511 1.316 0.211 0.925 0.228 | 0.925 (D)
401.81 145 5 0.82 36 1" 12 25 0.119 1.804 7.325 13.790 0.148 || 0.057 0.905 1.809 1.243 0.175 0.901 0.224 | 0.781 (C)
399.31 17 7 227 75 12 12 32 0.131  2.131 9.813 16.776 0.178 || 0.069 1.077 2.138 1.204 0.204 0.874 0.216 [N.L.(2)
397.41 189 2 0.29 75 10 12 38 0.108 2336 2.729 8.275 0.098 || 0.046 1.164 2.344 1.141 0.106 0.852 0.213 | 0.498 (C)
39551 208 23 0.16 10 12 75 35 0.102 2530 33.650 35.247 -0.546 || 0.040 1.240 2.538 1.232 -0.638 0.829 0.211 [N.L.(2)
391.81 245 10 6 22 0.061 2756 12.927 13.017 0.141 0.061 1.466 2.995 1.097 0.146 0.782 0.199 | 0.734 (D)
389.31 27 34 9 22 0.072 2936 50.190 51.600 0.321 0.072 1.646 3.331 1.107 0.336 0.751 0.189 [N.L.(3)
386.81 = 29.5 9 9 21 0.060 3.086 11.093 11.838 0.130 || 0.060 1.796 3.637 1.041 0.128 0.722 0.182 | 0.703 (D)
381.81 345 9 1.65 36 11 12 29 0.065 3.411 10.571 17.685 0.188 || 0.065 2.121 4.274 1.000 0.179 0.670 0.168 | 1.065 (C)
376.31 40 1" 1.65 36 1" 12 27 0.065 3.768 12.274 19.728 0.212 || 0.065 2479 4.975 0.955 0.192 0.627 0.156 | 1.231 (D)
371.81 445 12 1.65 36 1" 12 26 0.065 4.061 12.862 20.434 0.221 0.065 2771 5.548 0.924 0.193 0.603 0.150 | 1.287 (D)
366.61 = 49.7 7 1.24 36 1" 12 25 0.062 4.383 7.190 13.627 0.147 || 0.062 3.094 6.195 0.908 0.126 0.584 0.145 | 0.869 (C)
356.31 60 23 6 21 0.068 5.084 22.372 22506 0.249 || 0.068 3.794 7.538 0.835 0.198 0.565 0.139 | 1.424 (D)
346.81 = 69.5 49 8 12 0.075 5796 48.724  49.638 0.299 || 0.075 4.506 8.843 0.740 0.210 0.548 0.134 [N.L.(3)

Printed 5/29/2018

Page 1 of 1

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

EQ MAGNITUDE SCALING FACTOR

REFERENCE BORING NUMBER B-4 Pier 3 (MSF) = 0.948

ELEVATION OF BORING GROUND SURFACE 416.18 FT.

DEPTH TO GROUNDWATER - DURING DRILLING 19.48 FT. (Below Boring Ground Surface) AVG. SHEAR WAVE VELOCITY (top 40")

DEPTH TO GROUNDWATER - DURING EARTHQUAKE 0.00 FT. (Below Finished Grade Cut or Fill Surface) V= 534 FT./SEC.

PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) 0.191

EARTHQUAKE MOMENT MAGNITUDE 7.7 PGA CALCULATOR

FINISHED GRADE FILL OR CUT FROM BORING SURFACE == 0.00 FT. Earthquake Moment Magnitude = 7.7

HAMMER EFFICIENCY: 73 % Source-To-Site Distance, R (km) = 215.3

BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ

SAMPLING METHOD Sampler w/out Liners PGA = 0.076

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

SAMPLE | DEPTH | VALUE | STR., Q,, [<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *
(FT.) | (FT.) {BLOWS)| (TSF.) | (%) (%) (KCF.) | (KSF.) |(N1)eo| (N1)eoes | CRR;s || (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
410.18 6 18 45 75 12 12 18 0.140 0.840 32.492 43.990 0.221 0.078 0.468 0.842 1.500 0.314 0.975 0.218 [N.L.(2)
407.68 = 8.5 1" 1.98 75 12 12 25 0.130 1.165 17.205 25.647 0.305 || 0.068 0.638 1.168 1.485 0.430 0.960 0.218 [N.L.(2)
404.18 12 9 2.06 75 12 12 28 0.130 1.620 13.228 20.874 0.227 || 0.068 0.876 1.625 1.303 0.280 0.934 0.215 [N.L.(2)
401.68 145 8 1.32 36 1" 12 26 0125 1.933 11.382 18.659 0.199 || 0.063 1.034 1.938 1.228 0.232 0.912 0.213 | 1.089 (D)
399.18 17 4 0.21 75 10 26.3 31 0.105 2.195 5.532 11.638 0.128 || 0.043 1.141 2.202 1.162 0.141 0.888 0.213 | 0.662 (C)
396.68  19.5 2 0.21 75 10 26.3 31 0.042 2300 2.761 8.313 0.099 || 0.042 1.246 2.463 1.125 0.105 0.860 0.211 | 0.498 (C)
394.18 22 21 7 22 0.068 2470 30.869 31.252 0.591 0.068 1.416 2.789 1.158 0.649 0.831 0.203 [N.L.(3)
39168 245 10 6 20 0.061 2623 13.260 13.352 0.144 || 0.061 1.569 3.097 1.079 0.147 0.801 0.196 | 0.750 (D)
389.18 27 1" 12 21 0.062 2778 14.265 16.269 0.173 || 0.062 1.724 3.408 1.058 0.174 0.771 0.189 | 0.921 (D)
386.68  29.5 15 7 14 0.065 2940 19.454 19.740 0.212 || 0.065 1.886 3.727 1.035 0.208 0.742 0.182 | 1.143 (D)
381.68 345 11 0.09 36 10 12 18 0.034 3.110 13.608 21.329 0.233 || 0.034 2.056 4.209 1.009 0.223 0.689 0.175 | 1.274 (D)
376.68 = 39.5 12 227 36 1" 12 25 0.069 3.455 14.080 21.896 0.241 0.069 2.401 4.866 0.963 0.220 0.648 0.163 | 1.350 (D)
37168 445 8 227 36 1" 30 25 0.069 3.800 8.927 15.712 0.167 || 0.069 2746 5.523 0.933 0.148 0.619 0.155 [N.L.(2)
366.68  49.5 6 0.25 36 4.9 27.3 27 0.044 4.020 6.502 12.803 0.139 || 0.044 2966 6.055 0.920 0.121 0.599 0.152 | 0.796 (C)
356.18 60 25 4 23 0.069 4.745 25.879 25.879 0.310 || 0.069 3.691 7.435 0.832 0.245 0.578 0.145 [N.L.(3)
346.68  69.5 37 5 17 0.073 5438 36.697 36.697 -0.104 || 0.073 4.384 8.721 0.749 -0.074 0.561 0.139 [N.L.(3)

Printed 5/31/2018

Page 1 of 1

* FACTOR OF SAFETY DESCRIPTIONS

N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, Pl > 12 OR w/LL < 0.85

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

(C) = CONTRACTIVE SOIL TYPES

(D) = DILATIVE SOIL TYPES
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LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
REFERENCE BORING NUMBER B-5 Pier 4 (MSF) = 0.948
ELEVATION OF BORING GROUND SURFACE 415.27 FT.
DEPTH TO GROUNDWATER - DURING DRILLING 14.47 FT. (Below Boring Ground Surface) AVG. SHEAR WAVE VELOCITY (top 40")
DEPTH TO GROUNDWATER - DURING EARTHQUAKE 0.00 FT. (Below Finished Grade Cut or Fill Surface) V= 565 FT./SEC.
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) 0.191
EARTHQUAKE MOMENT MAGNITUDE 7.7 PGA CALCULATOR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE == 0.00 FT. Earthquake Moment Magnitude = 7.7
HAMMER EFFICIENCY: 73 % Source-To-Site Distance, R (km) = 215.3
BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR

OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF
SAMPLE | DEPTH | VALUE | STR., Q,, |<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) (FT.) (BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (N 1) s60cs CRR ;5 (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
408.77 = 6.5 13 45 75 12 12 19 0.140 0910 21.655 30.985 0.557 || 0.078 0.507 0.913 1.500 0.792 0.979 0.219 [N.L.(2)
405.77 = 9.5 9 1.9 75 12 12 24 0129 1.297 13.642 21.370 0.233 || 0.067 0.708 1.301 1.394 0.308 0.964 0.220 [N.L.(2)
402.27 13 10 1.9 75 12 12 22 0129 1.749 14620 22544 0.250 || 0.067 0.943 1.754 1.286 0.305 0.943 0.218 [N.L.(2)
400.77 = 145 5 0.12 36 10 12 23 0.037 1.804 7.324 13.789 0.148 || 0.037 0.998 1.903 1.212 0.170 0.932 0.221 | 0.769 (C)
398.27 17 13 5 20 0.063 1.962 19.505 19.505 0.209 || 0.063 1.156 2.216 1.193 0.237 0.912 0.217 | 1.092 (D)
395.27 20 19 6 21 0.067 2.163 29.257 29.424 0.432 || 0.067 1.357 2.605 1.171 0.479 0.884 0.211 [N.L.(3)
393.27 22 10 5 23 0.061 2285 14.047 14.047 0.151 0.061 1.479 2.851 1.097 0.157 0.863 0.207 | 0.758 (D)
390.77 = 245 4 0.21 36 10 12 21 0.042 2390 5.555 11.666 0.128 || 0.042 1584 3.112 1.073 0.130 0.836 0.204 | 0.637 (C)
388.27 27 9 0.12 36 10 12 21 0.037 2482 12357 19.829 0.213 || 0.037 1.676 3.361 1.071 0.217 0.808 0.201 | 1.080 (D)
386.27 29 14 9 19 0.064 2610 19.286 20.171 0.218 || 0.064 1.804 3.614 1.049 0.216 0.786 0.196 | 1.102 (D)
384.47 @ 308 9 5] 19 0.060 2718 11.896  11.896 0.130 || 0.060 1.912 3.834 1.025 0.127 0.766 0.191 | 0.665 (D)
377.62 37.65 13 2.06 75 12 12 27 0.068 3.184 16.025 24.229 0.277 || 0.068 2.378 4.727 0.964 0.254 0.700 0.173 [N.L.(2)
370.77 = 445 11 1.81 75 12 12 29 0.066 3.636 12.600 20.120 0.217 || 0.066 2.830 5.607 0.918 0.189 0.653 0.161 [N.L.(2)
365.77 495 5 0.33 4 10 12 27 0.047 3.871 5.544 5.544 0.076 || 0.047 3.065 6.154 0.928 0.067 0.631 0.157 | 0.427 (C)
364.47 508 14 4 21 0.064 3.954 15.349 15.349 0.164 || 0.064 3.148 6.318 0.901 0.140 0.626 0.156 | 0.897 (D)
355.77 = 59.5 11 1 75 12 12 18 0.059 4.467 11.223 18.468 0.197 || 0.059 3.661 7.374 0.856 0.160 0.607 0.152 [N.L.(2)
345.77 = 69.5 51 5 18 0.076 5227 55.533 55.533 0.360 || 0.076 4.421 8.758 0.745 0.254 0.587 0.144 [N.L.(3)

Printed 5/29/2018

Page 1 of 1

* FACTOR OF SAFETY DESCRIPTIONS

N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, Pl > 12 OR w/LL < 0.85

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

(C) = CONTRACTIVE SOIL TYPES

(D) = DILATIVE SOIL TYPES
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REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING
DEPTH TO GROUNDWATER - DURING EARTHQUAKE
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)
EARTHQUAKE MOMENT MAGNITUDE
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==
HAMMER EFFICIENCY:

B-6 Pier 5
415.87 FT.

14.47 FT. (Below Boring Ground Surface)

0.00 FT. (Below Finished Grade Cut or Fill Surface) V’s,AU' = 510 FT./SEC.
0.191
7.7 PGA CALCULATOR
0.00 FT. Earthquake Moment Magnitude = 7.7
73 % Source-To-Site Distance, R (km) = 215.3

LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
(MSF)=  0.948

AVG. SHEAR WAVE VELOCITY (top 40")

BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF

SAMPLE | DEPTH | VALUE | STR., Q,, |<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) (FT.) (BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (N 1) s60cs CRR ;5 (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
408.87 7 8 2.68 36 1" 12 20 0.133 0931 12477 19.973 0.215 || 0.071 0.497 0.934 1.500 0.306 0.962 0.224 | 1.366 (D)
406.37 = 9.5 7 0.4 36 10 12 30 0111 1.209 10.770 17.924 0.191 0.049 0620 1.212 1.413 0.256 0.943 0.229 | 1.118 (D)
405.67  10.2 7 0.04 36 10 12 25 0.089 1.271 10.789  17.947 0.191 0.027 0.638 1.275 1.401 0.254 0.937 0.232 | 1.095 (D)
403.87 12 6 4 25 0.113  1.474 9.132 9.132 0.106 || 0.051 0.730 1.479 1.272 0.127 0.920 0.232 | 0.547 (D)
401.37 145 4 0.16 36 10 12 24 0.040 1.574 6.186 12.424 0.135 || 0.040 0.830 1.735 1.260 0.161 0.895 0.232 | 0.694 (C)
398.87 17 12 5 25 0.063 1.732 18.910 18.910 0.202 || 0.063 0.988 2.049 1.245 0.239 0.866 0.223 | 1.072 (D)
395.87 20 14 8 18 0.064 1.924 21.905 22.480 0.249 || 0.064 1.180 2.428 1.199 0.283 0.830 0.212 | 1.335 (D)
393.87 22 13 4 25 0.063 2050 19.752 19.752 0.212 || 0.063 1.306 2.679 1.152 0.232 0.804 0.205 | 1.132 (D)
391.37 245 8 12 19 0.059 2197 11560 13.478 0.145 || 0.059 1.453 2.982 1.100 0.151 0.772 0.197 | 0.766 (D)
388.87 27 8 5 22 0.059 2345 11.293 11.293 0.125 || 0.059 1.601 3.286 1.070 0.126 0.741 0.189 | 0.667 (D)
386.37 29.5 9 9 20 0.060 2495 12394 13.161 0.142 || 0.060 1.751 3.592 1.049 0.141 0.711 0.181 | 0.779 (D)
381.37 345 8 11 18 0.059 2790 10.491 11.977 0.131 0.059 2.046 4.199 1.009 0.125 0.660 0.168 | 0.744 (C)
375.87 40 12 1.65 36 1" 12 27 0.065 3.147 14.851 22.821 0.254 || 0.065 2403 4.899 0.962 0.232 0.618 0.156 | 1.487 (D)
370.87 45 9 1.4 36 1" 12 28 0.063 3.462 10.613 17.736 0.189 || 0.063 2.718 5.526 0.933 0.167 0.592 0.149 | 1.121 (C)
365.87 50 6 1.07 36 1" 12 30 0.060 3.762 6.771 13.125 0.142 || 0.060 3.018 6.138 0.915 0.123 0.575 0.145 | 0.848 (C)
355.87 60 11 5 26 0.062 4.382 11.363 11.363 0.125 || 0.062 3.638 7.382 0.878 0.104 0.558 0.141 | 0.738 (C)
346.37 = 69.5 28 3 20 0.070 5.047 28.140  28.140 0.375 || 0.070 4.303 8.640 0.783 0.278 0.541 0.135 [N.L.(3)

Printed 5/29/2018

Page 1 of 1

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

EQ MAGNITUDE SCALING FACTOR
REFERENCE BORING NUMBER B-7 Pier 6 (MSF) = 0.948
ELEVATION OF BORING GROUND SURFACE 416.53 FT.
DEPTH TO GROUNDWATER - DURING DRILLING 12.03 FT. (Below Boring Ground Surface) AVG. SHEAR WAVE VELOCITY (top 40")
DEPTH TO GROUNDWATER - DURING EARTHQUAKE 0.00 FT. (Below Finished Grade Cut or Fill Surface) V= 485 FT./SEC.
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) 0.191
EARTHQUAKE MOMENT MAGNITUDE 7.7 PGA CALCULATOR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE == 0.00 FT. Earthquake Moment Magnitude = 7.7
HAMMER EFFICIENCY: 73 % Source-To-Site Distance, R (km) = 215.3
BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR

OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF
SAMPLE | DEPTH | VALUE | STR., Q,, |<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) (FT.) (BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (N 1) s60cs CRR ;5 (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
409.53 7 10 2 75 12 12 17 0.130 0.910 16.083  24.300 0.279 || 0.068 0.476 0.913 1.500 0.396 0.953 0.227 [N.L.(2)
407.03 = 95 8 0.33 36 1" 12 19 0.109 1.183 12.396  19.875 0.214 || 0.047 0.594 1.186 1.453 0.295 0.930 0.231 | 1.277 (D)
404.53 12 2 0.16 36 10 12 22 0.102 1.438 3.072 8.687 0.102 || 0.040 0.694 1.442 1.283 0.124 0.903 0.233 | 0.532 (C)
402.03 145 6 7 25 0.057 1.580 9.266 9.466 0.108 || 0.057 0.836 1.741 1.237 0.127 0.874 0.226 | 0.562 (D)
399.53 17 11 4 24 0.062 1.735 17.153  17.153 0.182 || 0.062 0.991 2.052 1.234 0.213 0.842 0.216 | 0.986 (D)
397.03 195 17 4 23 0.066 1.900 27.404 27.404 0.350 || 0.066 1.156 2.373 1.229 0.408 0.808 0.206 ([N.L.(3)
394.53 22 3 4 22 0.051 2.028 4.451 4.451 0.068 || 0.051 1.284 2.656 1.106 0.071 0.774 0.199 | 0.357 (C)
392.03 245 10 6 22 0.061 2.180 14.502  14.600 0.156 || 0.061 1.436 2.965 1.107 0.164 0.740 0.190 | 0.863 (D)
389.53 27 12 5 23 0.063 2338 17.190 17.190 0.183 || 0.063 1.594 3.278 1.082 0.188 0.708 0.181 | 1.039 (D)
387.03 295 16 3 13 0.065 2500 22.969 22.969 0.256 || 0.065 1.756 3.597 1.061 0.258 0.679 0.173 | 1.491 (D)
382.03 345 7 7 19 0.058 2.790 9.179 9.377 0.108 || 0.058 2.046 4.199 1.008 0.103 0.629 0.160 | 0.644 (C)
376.03 = 405 11 2.05 75 12 12 25 0.068 3.198 13.500 21.201 0.231 0.068 2.454 4.981 0.957 0.210 0.588 0.148 [N.L.(2)
372.03 445 10 1.81 36 1" 12 26 0.066 3.462 11.787 19.144 0.205 || 0.066 2.718 5.495 0.931 0.181 0.569 0.143 | 1.266 (C)
367.03 495 4 0.41 36 10 12 29 0.049 3.707 4.552 10.462 0.117 || 0.049 2963 6.052 0.925 0.103 0.553 0.140 | 0.736 (C)
356.53 60 25 10 27 0.069 4.432 27.208 28.666 0.395 || 0.069 3.688 7.432 0.825 0.309 0.537 0.134 [N.L.(3)
347.03 = 69.5 36 4 15 0.073 5.125 37.246  37.246 -0.037 || 0.073 4.381 8.718 0.748 -0.026 0.522 0.129 [N.L.(3)

Printed 5/29/2018

Page 1 of 1

* FACTOR OF SAFETY DESCRIPTIONS

N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, Pl > 12 OR w/LL < 0.85

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

(C) = CONTRACTIVE SOIL TYPES

(D) = DILATIVE SOIL TYPES
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REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING
DEPTH TO GROUNDWATER - DURING EARTHQUAKE
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)
EARTHQUAKE MOMENT MAGNITUDE
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==
HAMMER EFFICIENCY:

B-8 Pier 7

416.73 FT.

12.03 FT. (Below Boring Ground Surface)

0.00 FT. (Below Finished Grade Cut or Fill Surface) Va0 = 481 FT./SEC.
0.191
7.7 PGA CALCULATOR
0.00 FT. Earthquake Moment Magnitude = 7.7
73 % Source-To-Site Distance, R (km) = 215.3

LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
(MSF)=  0.948

AVG. SHEAR WAVE VELOCITY (top 40")

BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF

SAMPLE | DEPTH | VALUE | STR., Q,, |<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) (FT.) (BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (N 1) s60cs CRR ;5 (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
409.73 7 9 3.3 36 11 12 19 0.136 0952 14.113 21.935 0.241 0.074 0.518 0.955 1.500 0.343 0.951 0.218 | 1.573 (D)
40723 = 95 9 0.21 36 10 12 22 0.105 1.215 13.972 21.766 0.239 || 0.043 0626 1.218 1.451 0.328 0.927 0.224 | 1.464 (D)
404.73 12 7 0.08 36 10 12 23 0.096 1.455 10.707 17.848 0.190 || 0.034 0.711  1.459 1.359 0.245 0.900 0.230 | 1.065 (D)
402.73 14 3 3 26 0.051 1.557 4.627 4.627 0.069 || 0.051 0.813 1.686 1.211 0.080 0.876 0.226 | 0.354 (C)
400.23  16.5 5 5 25 0.055 1.694 7.694 7.694 0.093 || 0.055 0.950 1.980 1.190 0.105 0.844 0.218 | 0.482 (C)
397.73 19 6 6 19 0.057 1.837 9.127 9.200 0.106 || 0.057 1.093 2.278 1.162 0.117 0.810 0.210 | 0.557 (C)
39523 215 11 5 21 0.062 1.992 16.605 16.605 0.177 || 0.062 1.248 2.589 1.156 0.194 0.776 0.200 | 0.970 (D)
392.73 24 7 4 17 0.058 2137 10.228 10.228 0.115 || 0.058 1.393 2.890 1.103 0.120 0.742 0.191 | 0.628 (C)
390.23 = 26.5 19 5 22 0.067 2.304 29.044 29.044 0.412 || 0.067 1560 3.214 1.114 0.435 0.709 0.181 [N.L.(3)
387.73 29 17 1 20 0.066 2469 24.750 24.750 0.287 || 0.066 1.725 3.535 1.069 0.291 0.679 0.173 | 1.682 (D)
382.23 345 14 2 21 0.064 2821 18.612 18.612 0.199 || 0.064 2.077 4.230 1.006 0.190 0.624 0.158 | 1.203 (D)
376.73 40 4 0.82 36 1" 12 30 0.057 3.135 4.961 10.953 0.122 || 0.057 2.391 4.887 0.972 0.112 0.586 0.149 | 0.752 (C)
371.73 45 10 0.66 36 1" 12 25 0.054 3.405 11.907 19.288 0.207 || 0.054 2661 5.469 0.936 0.184 0.563 0.144 | 1.278 (D)
367.23 495 6 0.21 36 3.8 274 31 0.042 3594 6.954 13.345 0.144 || 0.042 2850 5.938 0.928 0.127 0.549 0.142 | 0.894 (C)
357.23 = 59.5 19 0.16 36 10 12 21 0.040 3.994 21463 30.756 0.531 0.040 3.250 6.962 0.857 0.432 0.534 0.142 | 3.042 (D)
356.03 = 60.7 22 0.49 36 10 12 27 0.051 4.055 25.061 35.073 -0.676 || 0.051 3.311 7.098 0.841 -0.540 0.533 0.142 [N.L.(3)
347.23 © 69.5 19 3 31 0.067 4.644 19.326 19.326 0.207 || 0.067 3.900 8.237 0.838 0.165 0.518 0.136 | 1.213 (D)

Printed 5/29/2018

Page 1 of 1

* FACTOR OF SAFETY DESCRIPTIONS
N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, Pl > 12 OR w/LL < 0.85
N.L. (3) = NOT LIQUEFIABLE, (N,)s > 25
(C) = CONTRACTIVE SOIL TYPES
(D) = DILATIVE SOIL TYPES
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REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING
DEPTH TO GROUNDWATER - DURING EARTHQUAKE
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)
EARTHQUAKE MOMENT MAGNITUDE
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==
HAMMER EFFICIENCY:

B-9 Pier 8

416.94 FT.

12.04 FT. (Below Boring Ground Surface)

0.00 FT. (Below Finished Grade Cut or Fill Surface) Va0 = 501 FT./SEC.
0.191
7.7 PGA CALCULATOR
0.00 FT. Earthquake Moment Magnitude = 7.7
73 % Source-To-Site Distance, R (km) = 215.3

LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
(MSF)=  0.948

AVG. SHEAR WAVE VELOCITY (top 40")

BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE

ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR

OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF
SAMPLE | DEPTH | VALUE | STR., Q,, [<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) | (FT.) {BLOWS)| (TSF.) | (%) (%) (KCF.) | (KSF.) |(N1)eo| (N1)eoes | CRR;s || (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
409.94 7 8 1.9 75 12 12 24 0.129 0.903 12.588 20.106 0.217 || 0.067 0.469 0.906 1.500 0.308 0.959 0.230 [N.L.(2)
407.44 = 95 8 0.44 36 10 12 16 0.112  1.183 12.394  19.873 0.214 || 0.050 0.594 1.187 1.452 0.294 0.938 0.233 | 1.262 (D)
404.94 12 7 0.04 36 10 12 21 0.089 1.406 10.840 18.007 0.192 || 0.027 0.662 1.410 1.388 0.253 0.914 0.242 | 1.045 (D)
402.94 14 8 4 24 0.059 1.524 12439 12.439 0.135 || 0.059 0.780 1.653 1.280 0.164 0.893 0.235 | 0.698 (D)
400.44 16.5 7 5 26 0.058 1.669 10.837  10.837 0.121 0.058 0.925 1.954 1.217 0.139 0.864 0.227 | 0.612 (D)
397.94 19 18 4 22 0.066 1.834 29.688 29.688 0.447 || 0.066 1.090 2.275 1.266 0.537 0.833 0.216 [N.L.(3)
39544 215 13 5 21 0.063 1.991 19.989  19.989 0.215 || 0.063 1.247 2.589 1.169 0.239 0.800 0.206 | 1.160 (D)
39244 245 20 7 16 0.067 2.192 31482 31.870 0.701 0.067 1.448 2.977 1.151 0.765 0.761 0.194 [N.L.(3)
389.94 27 20 0.2 36 10 12 28 0.042 2297 30.912 42.095 0.184 || 0.042 1553 3.238 1.133 0.197 0.729 0.189 [N.L.(3)
387.44 295 19 2 20 0.067 2465 28.163 28.163 0.375 || 0.067 1.721 3.561 1.075 0.383 0.699 0.180 [N.L.(3)
38244 345 18 B] 19 0.066 2795 24.810 24.810 0.288 || 0.066 2.051 4.203 1.011 0.276 0.649 0.165 | 1.673 (D)
37744 395 2 0.87 36 1" 12 30 0.058 3.085 2.501 8.001 0.096 || 0.058 2.341 4.805 0.979 0.089 0.611 0.156 | 0.571 (C)
37244 @ 445 10 0.21 75 5.1 40.9 36 0.042 3295 12125 19.550 0.210 || 0.042 2551 5327 0.948 0.189 0.585 0.152 | 1.243 (D)
367.44 495 4 0.82 36 1" 12 29 0.057 3.580 4.647 10.576 0.118 || 0.057 2.836 5.924 0.934 0.105 0.568 0.147 | 0.714 (C)
357.44 595 18 0.21 36 10 12 22 0.042 4.000 20.185 29.222 0.421 0.042 3.256 6.968 0.860 0.344 0.550 0.146 | 2.356 (D)
347.44  69.5 26 2 19 0.069 4.690 27.319 27.319 0.348 || 0.069 3.946 8.282 0.810 0.267 0.534 0.139 [N.L.(3)

Printed 5/29/2018

Page 1 of 1

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

EQ MAGNITUDE SCALING FACTOR
REFERENCE BORING NUMBER B-10 Pier 9 (MSF) = 0.948
ELEVATION OF BORING GROUND SURFACE 416.98 FT.
DEPTH TO GROUNDWATER - DURING DRILLING 9.48 FT. (Below Boring Ground Surface) AVG. SHEAR WAVE VELOCITY (top 40")
DEPTH TO GROUNDWATER - DURING EARTHQUAKE FT. (Below Finished Grade Cut or Fill Surface) V= 470 FT./SEC.
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) ===== 0.191
EARTHQUAKE MOMENT MAGNITUDE 7.7 PGA CALCULATOR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE == 0.00 FT. Earthquake Moment Magnitude = 7.7
HAMMER EFFICIENCY: 73 % Source-To-Site Distance, R (km) = 215.3
BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF
SAMPLE | DEPTH | VALUE | STR., Q,, |<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *
(FT.) (FT.) (BLOWS)| (TSF.) (%) (%) (KCF.) | (KSF.) |(N1)eo| (N 1) s60cs CRR ;5 (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
409.98 7 7 0.82 75 12 12 17 0.119 0.833 11.160 18.392 0.196 || 0.057 0.399 0.836 1.500 0.279 0.947 0.246 [N.L.(2)
40748 @ 95 6 0.62 36 10 12 21 0.054 0.968 9.863 16.836 0.179 || 0.054 0.534 1.127 1.460 0.248 0.921 0.241 | 1.029 (D)
404.98 12 4 0.16 36 10 12 23 0.040 1.068 6.773 13.127 0.142 || 0.040 0.634 1.383 1.354 0.182 0.892 0.242 | 0.752 (C)
402.48 145 7 7 24 0.058 1.213 11.867 12.088 0.132 || 0.058 0.779 1.684 1.277 0.160 0.860 0.231 | 0.693 (D)
399.98 17 7 4 30 0.058 1.358 11.757 11.757 0.129 || 0.058 0.924 1.985 1.223 0.150 0.826 0.220 | 0.682 (D)
396.98 20 9 3 22 0.060 1.538 14.830 14.830 0.158 || 0.060 1.104 2.352 1.186 0.178 0.784 0.207 | 0.860 (D)
394.98 22 13 5 28 0.063 1.664 21.793 21.793 0.239 || 0.063 1.230 2.603 1.181 0.268 0.755 0.199 | 1.347 (D)
39248 245 4 0.21 36 10 12 18 0.042 1.769 6.354 12.625 0.137 || 0.042 1.335 2.864 1.121 0.146 0.721 0.192 | 0.760 (C)
389.98 27 11 6 22 0.062 1924 17.219 17.329 0.184 || 0.062 1490 3.175 1.103 0.193 0.689 0.182 | 1.060 (D)
387.48 295 8 2 27 0.059 2072 12.027 12.027 0.131 0.059 1.638 3.478 1.065 0.133 0.660 0.174 | 0.764 (D)
38248 345 20 2 19 0.067 2407 30.528 30.528 0.510 || 0.067 1.973 4.125 1.026 0.496 0.612 0.159 [N.L.(3)
377.48 395 5 0.41 36 54 38.3 35 0.049 2652 6.774 13.129 0.142 || 0.049 2218 4.682 0.989 0.133 0.578 0.151 | 0.881 (C)
37248 445 5 1.32 36 1" 12 30 0.062 2962 6.429 12.715 0.138 || 0.062 2528 5.304 0.957 0.125 0.555 0.145 | 0.862 (C)
367.48 495 5 0.49 36 10 12 27 0.051 3.217 6.174 12.409 0.135 || 0.051 2.783 5.871 0.935 0.120 0.540 0.141 | 0.851 (C)
357.48 @ 59.5 11 247 36 10 12 26 0.070 3.917 12.181 19.617 0.211 0.070 3.483 7.195 0.865 0.173 0.525 0.135 | 1.281 (C)
347.48  69.5 40 4 20 0.074 4.657 45.529 45529 0.246 || 0.074 4.223 8.559 0.759 0.177 0.510 0.128 [N.L.(3)

* FACTOR OF SAFETY DESCRIPTIONS
N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, Pl > 12 OR w/LL < 0.85
N.L. (3) = NOT LIQUEFIABLE, (N,)s > 25
(C) = CONTRACTIVE SOIL TYPES
(D) = DILATIVE SOIL TYPES
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REFERENCE BORING NUMBER
ELEVATION OF BORING GROUND SURFACE
DEPTH TO GROUNDWATER - DURING DRILLING
DEPTH TO GROUNDWATER - DURING EARTHQUAKE
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As)
EARTHQUAKE MOMENT MAGNITUDE
FINISHED GRADE FILL OR CUT FROM BORING SURFACE ==
HAMMER EFFICIENCY:

B-11 Pier 10

417.07 FT.

9.47 FT. (Below Boring Ground Surface)

0.00 FT. (Below Finished Grade Cut or Fill Surface) Va0 = 567 FT./SEC.
0.191
7.7 PGA CALCULATOR
0.00 FT. Earthquake Moment Magnitude = 7.7
73 % Source-To-Site Distance, R (km) = 215.3

LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
(MSF)=  0.948

AVG. SHEAR WAVE VELOCITY (top 40")

BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR
OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF

SAMPLE | DEPTH | VALUE | STR., Q,, [<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) | (FT.) {BLOWS)| (TSF.) | (%) (%) (KCF.) | (KSF.) |(N1)eo| (N1)eoes | CRR;s || (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
410.07 7 11 45 36 1" 12 25 0.140 0.980 17.501  26.002 0.313 || 0.078 0.546 0.983 1.500 0.445 0.977 0.218 | 2.041 (D)
406.57  10.5 1" 0.41 36 10 12 19 0.049 1.152 18.251  26.902 0.336 || 0.049 0.718 1.373 1.441 0.459 0.959 0.228 | 2.013 (D)
405.07 12 14 3 25 0.064 1.248 24.065 24.065 0.275 || 0.064 0.814 1.562 1.358 0.354 0.950 0.227 | 1.559 (D)
402.57 145 7 3 25 0.058 1.393 11.326 11.326 0.125 || 0.058 0.959 1.863 1.210 0.143 0.933 0.225 | 0.636 (D)
400.07 17 11 4 22 0.062 1.548 18.027 18.027 0.192 || 0.062 1.114 2174 1.199 0.218 0.913 0.221 | 0.986 (D)
397.57 195 9 3 22 0.060 1.698 14.189 14.189 0.152 || 0.060 1.264 2.480 1.143 0.165 0.890 0.217 | 0.760 (D)
395.07 22 15 6 18 0.065 1.860 24.337 24.481 0.282 || 0.065 1.426 2.799 1.136 0.304 0.865 0.211 | 1.441 (D)
392,57 245 19 0.22 36 10 12 22 0.043 1968 31.382 42658 0.196 || 0.043 1.534 3.062 1.138 0.211 0.839 0.208 [N.L.(3)
390.07 27 8 0.17 36 10 12 24 0.040 2068 11.972 19.366 0.208 || 0.040 1.634 3.318 1.079 0.212 0.811 0.205 | 1.034 (D)
387.57 295 7 0.22 36 10 12 20 0.043 2175 10.293  17.351 0.185 || 0.043 1.741 3.582 1.056 0.185 0.783 0.200 | 0.925 (C)
382.57 345 20 5] 18 0.067 2510 29.806 29.806 0.455 || 0.067 2.076 4.229 1.007 0.434 0.731 0.185 [N.L.(3)
377.57 = 395 7 0.49 75 9.2 421 33 0.051 2765 9.281 16.137 0.172 || 0.051 2.331 4.796 0.975 0.159 0.688 0.176 [N.L.(2)
37257 445 5 1.32 36 1" 12 31 0.062 3.075 6.299 12.559 0.136 || 0.062 2.641 5418 0.947 0.122 0.655 0.167 | 0.731 (C)
367.57 495 5 0.91 36 10 12 27 0.058 3.365 6.019 12.223 0.133 || 0.058 2.931 6.020 0.924 0.117 0.633 0.161 | 0.727 (C)
357.57  59.5 30 0.62 36 1" 12 27 0.054 3.905 36.817 49.181 0.294 || 0.054 3471 7.184 0.821 0.229 0.609 0.157 [N.L.(3)
347.57 = 69.5 42 5 18 0.074 4.645 48.391  48.391 0.284 || 0.074 4.211 8.548 0.760 0.205 0.588 0.148 [N.L.(3)

Printed 5/30/2018

Page 1 of 1

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

B-12 N Abutment

LIQUEFACTION ANALYSIS

EQ MAGNITUDE SCALING FACTOR
(MSF)=  0.948

ELEVATION OF BORING GROUND SURFACE 431.15 FT.
DEPTH TO GROUNDWATER - DURING DRILLING 26.95 FT. (Below Boring Ground Surface) AVG. SHEAR WAVE VELOCITY (top 40")
DEPTH TO GROUNDWATER - DURING EARTHQUAKE 14.65 FT. (Below Finished Grade Cut or Fill Surface) V= 590 FT./SEC.
PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) 0.191
EARTHQUAKE MOMENT MAGNITUDE 7.7 PGA CALCULATOR
FINISHED GRADE FILL OR CUT FROM BORING SURFACE == 0.00 FT. Earthquake Moment Magnitude = 7.7
HAMMER EFFICIENCY: 73 % Source-To-Site Distance, R (km) = 215.3
BOREHOLE DIAMETER: 8 IN. Ground Motion Prediction Equations = NMSZ
SAMPLING METHOD Sampler w/out Liners PGA = 0.076
BORING DATA CONDITIONS DURING DRILLING CONDITIONS DURING EARTHQUAKE
ELEV. |BORING| SPT |UNCONF.| % |PLAST. LIQUID| MOIST. EFFECTIVE CORR. |[EQUIV. CLN.| CRR EFFECTIVE TOTAL OVER- CORR. |SOIL MASS FACTOR

OF |SAMPLE N COMPR. |FINES | INDEX |LIMIT |CONTENT| UNIT | VERT. | SPTN | SAND SPT | RESIST. UNIT | VERT. | VERT. BURDEN RESIST. PART. EQ OF
SAMPLE | DEPTH | VALUE | STR., Q,, [<#200| PI LL w, WT. |STRESS | VALUE | N VALUE |MAG 7.5|| WT. |STRESS | STRESS |CORR. FACT.| CRR;s; | FACTOR |INDUCED| SAFETY *

(FT.) | (FT.) {BLOWS)| (TSF.) | (%) (%) (KCF.) | (KSF.) |(N1)eo| (N1)eoes | CRR;s || (KCF.) | (KSF.) | (KSF.) (Ks) CRR (rq) CSR CRR/CSR
424.15 7 9 2.89 75 12 12 20 0.134 0938 14.175 22.010 0.242 || 0.134 0.938 0.938 1.284 0.295 0.982 0.122 [N.L.(1)
42165 95 12 2.84 36 10 12 19 0.134 1.273 18.920 27.704 0.360 || 0.134 1273 1.273 1.191 0.406 0.972 0.121 [N.L. (1)
419.15 12 17 3.09 36 10 12 18 0.135 1.611 27.093 37.511 -0.012 || 0.135 1.611 1.611 1.116 -0.012 0.960 0.119 [N.L.(1)
416.65 145 16 247 36 10 12 17 0.132 1941 24.096 33.915 11.981 || 0.132 1.941 1.941 1.034 11.751 0.945 0.117 [N.L. (1)
414.15 17 15 1.5 36 10 12 19 0126 2256 21.335 30.602 0.516 || 0.064 2.101 2.247 1.003 0.491 0.928 0.123 | 3.992 (D)
41165 195 6 22 75 12 12 26 0.131 2583 7.826 14.391 0.154 || 0.069 2273 2.576 0.982 0.143 0.909 0.128 [N.L.(2)
409.15 22 9 1.2 36 10 12 22 0.124 2893 11.227 18473 0.197 || 0.062 2428 2.887 0.962 0.180 0.887 0.131 | 1.374 (C)
406.65 245 6 0.74 36 10 12 21 0.118 3.188 7.171 13.606 0.146 || 0.056 2.568 3.183 0.952 0.132 0.863 0.133 | 0.992 (C)
404.15 27 5 0.1 36 10 12 22 0.035 3.276 5.929 12.115 0.132 || 0.035 2.656 3.426 0.946 0.119 0.837 0.134 | 0.888 (C)
401.65 29.5 13 5 23 0.063 3.433 15.111 15.111 0.161 0.063 2.813 3.740 0.928 0.142 0.811 0.134 | 1.060 (D)
396.65 34.5 16 4 24 0.065 3.758 18.055 18.055 0.192 || 0.065 3.138 4.377 0.895 0.163 0.760 0.132 | 1.235 (D)
39165 395 32 4 22 0.071  4.113 37.656  37.656 0.001 0.071 3.493 5.044 0.819 0.001 0.716 0.128 [N.L.(3)
386.15 45 11 9 20 0.062 4.454 11133 11.879 0.130 || 0.062 3.834 5.728 0.866 0.107 0.679 0.126 | 0.849 (C)
381.65 495 9 1.65 75 12 12 31 0.065 4.747 8.781 15.538 0.166 || 0.065 4.127 6.301 0.838 0.131 0.657 0.125 [N.L.(2)
37165 595 4 0.16 75 10 12 37 0.040 5.147 3.721 9.465 0.108 || 0.040 4527 7.325 0.841 0.086 0.631 0.127 | 0.677 (C)
361.65 69.5 15 0.41 36 10 12 25 0.049 5637 13.129 20.755 0.225 || 0.049 5017 8.439 0.773 0.165 0.609 0.127 | 1.299 (C)
35165 795 31 7 22 0.071  6.347 26.444  26.790 0.333 || 0.071 5727 9.773 0.716 0.226 0.595 0.126 [N.L.(3)

Printed 5/29/2018

Page 1 of 1

* FACTOR OF SAFETY DESCRIPTIONS

N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, Pl > 12 OR w/LL < 0.85

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

(C) = CONTRACTIVE SOIL TYPES

(D) = DILATIVE SOIL TYPES

Page 72

BBS 146 (11/01/16)



Structure Number 051-0075 Embarras River Overflow Liquefied Layers
Located in the W 1/2 of Section 30, Township 4 N, Range 11 W of the 3 P.M.

4400 .............. - ............ .............. .............. ............... .............. ............. .............. ﬁ .............. .............. ................... A40
430 ; ............... .............. ............. .............. ............... .............. .............. .............. ............... .............. ................. 430
, : . : : : : : : : . : : : :
s : @ B 3. = :
420 -ui..g.ég.g.gg.:. .................... gc:;E,:8#5Desmpmm ........... g .éé..gl‘B#G:ﬁe.s;:l.’i;.){iér; ........... 420
Syt e : o
410 g;g;gz: 13414950,38,:;3 ...... IR SR ?gigggg !gf ................. 410
ik SEEL L imime——
400{ .- -6 .0185.21: 1.3...1....205..“’...".§1E—/ ...:.....zs.v__.. S -la00
: 19 21 .18 =
B B se———" 2
300 13 0218 27:. B BAZBS DAL e R o B T | e 390
11 2068 2a§ 1; 12 ia : g : :122 :
380 ...-;.1..1,55.5.285. 1-&2;0&5»27-5- ............. , ......... 12..15653.21'. :SEC ................. 380
: 1 1818 295 g 1§4OB 28 :
370 .7..052.5.25%. : 5.0_.333..27.5. ...... (oot ........... 6,,1§078.30. =z 370
' . mT)m T % . m | Sw m—sm— noo
: : : : : : : : : : : T : :
360 38 225. ..... ... :.....“H..”.\E ........ : .............. E...............: .............. ............... E ........ PR , .............. EE ............. :. .............. : ........ sooaalld 360
: ' 3 1 19 &= = 49 120 e E— 7 .1 : e 18! s 8 20
asol 16 10,26 - s T I T T U A S o U N 450
-_ : 15 227B 28 T T 47 0.5PP 22‘ (oi : 16 1.5905 20 ‘S|C : 17 0.82B 23‘ r ‘ 16 1-903 23 |_
340 ...15..2,05.5.245. ............. ............... ........ e .............. .............. ............. ............... ........ .............. .............. ............... ........ .................. 340
: : 17 1818 22 ST 16 2478 21’ T ; 15 1118 22 Fa " o8 0628 21 St 20 2478 24 ST
330 ...1E..2_68.B.20;. ..... ! ............... g ........ . ...‘:\ .............. é..............é .............. i ............... ........ PR : .............. é .............. e. ............. -. .............. ‘; ........ g ................... 330
: 2 UsE 19 ST 48 0628 20: — o 17 5 ' - o ST 5
300{. . 69........ VRS rewws - a— ............... ........ . .............. .............. ............... ........ . .............. .............. ............. ............... ........ ceedine 300
} S | 5q T 48 0235 2 s 83 . 15 5 - 130 : s
: : : : : SarETaRE : T : :
30| - 80ﬁ5§+gf¢est;amjfw_[ ...... ..... B g%é%n“:.—__g_‘..... 5€+1GM——-—’ ...... 56+94'3L'12 .S;ﬁazzﬂﬁ_:é ...... i""5§+66"'§,ammm ........ 71310
: oo o — 24 .5it LF {West) : 2_3.0ft Rt (East_) : : S 24,0ft Rt (East)
3008 S [P, R es 3 TR R RETRRRUT i P, S, s e e o . N e e 300
: : 24.01t Rt (East) : | 5 5 § S Ogﬁz\?\mst) : : :

NOT TO HORIZONTAL SCALE

TEST FENCE 2 051-0075 SOIL ROCK 2017.GPJ DSTEMPLT.GDT 10/16/17

VARIATIONS IN SUBSURI;ACE SUBSURFACE DATA PROFILE
CONDITIONS MAY EXIST _
Illinois Department BETWEEN BORINGS Route: FAP 332 (IL 1)

Of Tra ns por.tat! On Groundwater Abbreviatlons SECtion: (1 68R-1 !BIQ-Z)B-'1

Division of Highways ¥ First Encounter WOH - Sarppler Advanced by Weight
g Completion of Hammer, WCP - Weight of Pipe .
Dot ¥ after (refer to log) hours 8.5. - Before Seating COU l"lty Lawren ce
1
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Structure Number 051-0075 Embarras River Overflow

Located in the W 1/2 of Section 30, Township 4 N, Range 11 W of the 3 P.M.

Liguefied Layers
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VARIATIONS IN SUBSURFACE

SUBSURFACE DATA PROFILE

CONDITIONS MAY EXIST _
lllinois Department BETWEEN BORINGS Route: FAP 332 (IL 1)

of Transportation — — Section: (16BR-1,BR-2)B-1

Division of Highways g First Encounter WOH - Sampler Advanced by Weight
g Completion of Hammer, WOP - Weight of Pipe .
IDOT ¥y after (refer to log) hours B.S. - Before Seating COU nty Lawrence
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Proposed SN: 051-0075
County: Lawrence

Appendix C
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Safety Factor
; 8 ggg Material Name | Color Ur;:;;l’;;g]ht Strength Type CD;::;DH {::;:I Water Surface HuType | Hu
: 0 500 1-Clay Loam l:l 120 Mohr-Coulomb 1430 (1] WaterSurface Custom 1
1 0. 750
8; l 000 2-5ilty Clay . 120 Mohr-Coulomb 620 (1] WaterSurface Custom 1
o |
i l 2(5)8 3-Clay . 120 Meohr-Coulomb 1400 [+] WaterSurface Custom 1
i 1.5
, 1. 750 4-Silty Clay . 120 Mohr-Coulomb 1535 (1] WaterSurface | Custom 1
b g ggg E-Silty Clay . 120 Mohr-Coulomb 330 1] WaterSurface | Custom 1
o : 2 500 &-5and . 115 Mohr-Coulomb L] 28 | WaterSurface | Custom | 1
gi g ggg 7-Sandy Loam . 120 Mohr-Coulomb 180 (1] WaterSurface Custom 1
: 3 250 8-5and l:‘ 117 Mohr-Coulomb 1] 34 WaterSurface | Custom 1
— g 3(5)8 5-Gilt l:‘ 115 Meohr-Coulomb 210 a Watersurface | Custom 1
] 4. 000 10-Silty Clay . 120 Mohr-Coulomb 1355 0 | waterSurface | Custom | 1
g 4.2
& 50 11-5ilty Clay l:l 120 Mohr-Coulomb 620 (1] WaterSurface Custom 1
S 4.500
R 4.750 12-5and | 117 Mohr-Coulamb 0 34 | watersurface | Custom | 1
1 5. 000
B 5 250 13-Silty Clay I:‘ 120 Mohr-Coulomb 15280 1] WaterSurface | Custom 1
: 5. 500 1&-loam I:‘ 120 Mohr-Coulomb 2680 (1] WaterSurface | Custom 1
i 5. 750
o 6 000+ 15-5and I:‘ 117 Mohr-Coulomb [+] 34 WaterSurface | Custom 1
RO 16-5andstone I:‘ 135 Mohr-Coulomb 5000 20 WaterSurface | Custom 1
o
o—
Sl
o
00—
N
L I ‘ I ‘ I I ‘ I I ‘ I I ‘ I I ‘ I I ‘ I I ‘ I I ‘ I I ‘ I
-50 50 100 150 200 250 300 350 400 450
Project
SN 051-0075 Slope Stability Analysis
s ) & Analysis Description
1 _ g ” South Abutment - Static
Scale e - . .
LNJ “F  1:615 ompany BBS Foundations & Geotechnical Unit
— 5/31/2018, 10:45:54 AM File Nome SAbut B-01_Static Slope_051-0075.slim
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Slide Analysis Information
SN 051-0075 Slope Stability Analysis

Project Summary
File Name: SAbut B-01_Static Slope_051-0075.slim
Slide Modeler Version: 7.021
Project Title: SN 051-0075 Slope Stability Analysis
Analysis: South Abutment - Static
Author: LNJ
Company: BBS Foundations & Geotechnical Unit
Date Created: 5/31/2018, 10:45:54 AM
General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Failure Direction: Left to Right
Data Output: Standard

Maximum Material Properties: 20
Maximum Support Properties: 20

Analysis Options

Slices Type: Vertical

Analysis Methods Used
Bishop simplified
Janbu simplified

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections

with water tables and piezos: Yes
Initial trial value of FS: 1
Steffensen Iteration: Yes
Groundwater Analysis
Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None
Random Numbers
SAbut B-01_Static Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius Increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight:  Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Material Properties
Property 1-Clay Loam 2-Silty Clay 3-Clay 4-Silty Clay 5-Silty Clay 6-Sand 7-Sandy Loam 8-Sand
Color [] [] [] [] [] [] [] []
Mohr- Mohr- Mohr- Mohr- Mohr-
Strength Type Coulomb Coulomb Coulomb Coulomb Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb
zgit Weight [bs/ 120 120 120 120 120 115 120 117
Cohesion [psf] 1430 620 1400 1935 330 0 180 0
Friction Angle [deg] 0 0 0 0 0 28 0 34
Water Surface Water Table Water Table Water Table Water Table Water Table Water Table Water Table Water Table
Hu Value 1 1 1 1 1 1 1 1
Property 9-Silt 10-Silty Clay 11-Silty Clay 12-Sand 13-Silty Clay 14-Loam 15-Sand 16-Sandstone
Color [] [] [] [] [] [] L] []
Mohr- Mohr- Mohr- Mohr- Mohr-
Strength Type Coulomb Coulomb Coulomb Coulomb Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb
flg;t Weight [1bs/ 115 120 120 117 120 120 117 135
Cohesion [psf] 210 1855 620 0 1980 2680 0 5000
Friction Angle [deg] 0 0 0 34 0 0 34 20
Water Surface Water Table Water Table Water Table Water Table Water Table Water Table Water Table Water Table
Hu Value 1 1 1 1 1 1 1 1
Global Minimums

Method: bishop simplified

SAbut B-01_Static Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 108:45:54 AM
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FS 2.707450
Center: 117.924, 451.643
Radius: 55.287

Left Slip Surface Endpoint:  66.635, 431.000
Right Slip Surface Endpoint: 160.604, 416.500

Resisting Moment: 5.12835e+006 Ib-ft
Driving Moment: 1.89416e+006 Ib-ft
Total Slice Area: 1833.66 ft2

Surface Horizontal Width:  93.9691 ft

Surface Average Height: 19.5134 ft

Method: janbu simplified

FS 2.882850
Center: 117.924, 451.643
Radius: 55.287

Left Slip Surface Endpoint:  66.635, 431.000
Right Slip Surface Endpoint: 160.604, 416.500
Resisting Horizontal Force:  68190.7 Ib
Driving Horizontal Force: 23654 Ib

Total Slice Area: 1833.66 ft2
Surface Horizontal Width:  93.9691 ft
Surface Average Height: 19.5134 ft

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces: 2839
Number of Invalid Surfaces: 2210

Error Codes:

Error Code -107 reported for 140 surfaces
Error Code -108 reported for 1892 surfaces
Error Code -112 reported for 178 surfaces

Method: janbu simplified

Number of Valid Surfaces: 2669
Number of Invalid Surfaces: 2380

Error Codes:

Error Code -107 reported for 140 surfaces
Error Code -108 reported for 2062 surfaces
Error Code -112 reported for 178 surfaces

Error Codes

The following errors were encountered during the computation:

-107 = Total driving moment or total driving force is negative. This will occur if the wrong failure direction is specified, or if high external or anchor
loads are applied against the failure direction.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the driving force is very
small (0.1 is an arbitrary number).

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation. This screens out
some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces with many high negative base angle
slices in the passive zone.

Slice Data

SAbut B-01_Static Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 109:45:54 AM
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Global Minimum Query (bishop simplified) - Safety Factor: 2.70745

Angle Base Base Shear Shear Base Pore Effective Base Effective
Slice Width Weight of Slice Base Cohesion Friction U [ —— Normal Pressure Normal Vertical Vertical
Number  [ft] [Ibs] Base Material [psf] Angle [psf] [psf%] Stress [psf] Stress Stress Stress
[degrees] [degrees] [psfl [psfl [psf] [psf]
1 1.7146 394.318 -65.8994 ll.—;l‘an:/ 1430 0 528.172 1430 -950.32 0 -950.32 230.388 230.388
2 1.7146 111816 -61.8402 ll:(f;an:, 1430 0 528.172 1430 -334.214 0 -334.214 652.483 652.483
3 1.7146 173293 -58.2678 1{5;2/ 1430 0 528.172 1430  156.876 0 156.876 1010.99 1010.99
4 17146 227035 -55.0281 1{5;2/ 1430 0 528.172 1430  569.292 0 569.292 1324.39 1324.39
5 2.09042 3407.77 -51.7288 2-?':5 620 0 228.998 620 1340.02 0 1340.02 1630.28 1630.28
6 2.09042 4034.89 -48.3496 Zilllatz 620 0 228.998 620 1672.8 0 1672.8 1930.27 1930.27
7 251019 5575.64 -44.8835 3-Clay 1400 0 517.092 1400 1706.39 0 1706.39 2221.38 2221.38
8 2.06406 512138 -41.6167 4_?':5 1935 0 714.695 1935 1846.53 0 1846.53 2481.44 2481.44
9 2.06406 5554.09 -38.8132 4_3"3 1935 0 714.695 1935 2116.16 0 2116.16 2691.06 2691.06
10 2.06406 5946.22 -36.1164 4_3"3 1935 0 714.695 1935 2359.54 0 2359.54 2881.02 2881.02
11 1.97181 601342 -33.566 5-?':: 330 0 121.886 330 2968.85 0 2968.85 3049.73 3049.73
12 1.97181 6309.19 -31.1458 5-?':5 330 0 121.886 330 3126.07 0 3126.07 3199.73 3199.73
13 1.62792 5409.69 -28.9876 6-Sand 0 28 583.604 1580.08 2999.84 28.1396 2971.7 3323.17 3295.03
14 1.62792 5572.01 -27.0758 6-Sand 0 28 596.203 1614.19 31181 82.2433 3035.86 3422.88 3340.63
15 1.62792 57216 -25.1961 6-Sand 0 28 608.122 1646.46 3228.65 132.104 3096.55 3514.76 3382.66
16 1.81757 6553.3 -23.2388 7-S:onadn: 180 0 66.4832 180 3576.99 180.351 3396.64 3605.54 3425.19
17 1.81757 6715.31 -21.2035 7_sfonadn: 180 0 66.4832 180 3668.88 226.701 3442.18 3694.67 3467.97
18 1.81757 6848.27 -19.196 7_sfonadn: 180 0 66.4832 180 3744.68 268.444 3476.24 3767.83 3499.38
19 1.81757 6820.89 -17.2127 7_sfonadn: 180 0 66.4832 180 3732.16  305.755 3426.4 3752.76 3447
20 1.81757 6738.12 -15.2505 7-Sfonadn: 180 0 66.4832 180 3689.1 338.784 3350.31 3707.22 3368.44
21 1.81757 6640.83 -13.3064 7-Sfonadn: 180 0 66.4832 180 3637.96 367.657 3270.31 3653.69 3286.03
22 1.81757 6529.38 -11.3778 7-S:onadn: 180 0 66.4832 180 3579 392.481 3186.51 3592.37 3199.89
23 1.81757 6404.09 -9.46228 7_sfonadn: 180 0 66.4832 180 351235 413.343 3099.01 3523.44 3110.09
24 181757 6265.21 -7.55735 7_sfonadn: 180 0 66.4832 180 343821 430.318 3007.89 3447.03 3016.71
25 1.81757 611294 -5.66079 7_sfonadn: 180 0 66.4832 180 3356.66 443.463 2913.19 3363.25 2919.78
26 1.81757 5947.44 -3.77044 7-Sfonadn: 180 0 66.4832 180 3267.81 452.821 2814.99 3272.19 2819.37
27 1.81757 5768.8 -1.8842 7-Sfonadn: 180 0 66.4832 180 317172 458.424 27133 3173.91 2715.49
28 1.81757 5577.11 0 7-S:onadn: 180 0 66.4832 180 3068.44 460.289 2608.15 3068.44 2608.15
29 1.81757 5372.38 1.8842 7_sfonadn: 180 0 66.4832 180 2957.99 458.424 2499.56 2955.8 2497.38
30 1.81757 5154.58 3.77044 7_sfonadn: 180 0 66.4832 180 2840.35 452.821 2387.53 2835.97 2383.15
31 1.81757 4923.66 5.66079 7_sfonadn: 180 0 66.4832 180 271551 443.463 2272.05 2708.92 2265.46
SAbut B-01_Static Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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32 1.81757 4679.5 7.55735 7_sfonadn: 180 0 66.4832 180 258341 430.318 2153.09 2574.59 2144.27

33 1.81757 442195 9.46228 7-Sfonadn: 180 0 66.4832 180 244397 413.343 2030.63 2432.89 2019.55
7-Sandy

34 1.81757 4167.16 11.3778 Loam 180 0 66.4832 180 2306.08 392.481 1913.6 2292.7 1900.22
7-Sandy

35 1.81757 404543 13.3064 Loam 180 0 66.4832 180 224145 367.657 1873.8 2225.73 1858.07
7-Sandy

36 1.81757 394451 15.2505 Loam 180 0 66.4832 180 218833 338.784 1849.55 2170.2 1831.42
7-Sandy

37 1.81757 3829.06 17.2127 Loam 180 0 66.4832 180 2127.28 305.755 1821.53 2106.68 1800.93
7-Sandy

38 1.81757 3698.64 19.196 Loam 180 0 66.4832 180 2058.08 268.444 1789.63 2034.93 1766.49
7-Sandy

39 1.81757 3552.74 21.2035 Loam 180 0 66.4832 180 1980.44 226.701 1753.74 1954.65 1727.95
7-Sandy

40 1.81757 3390.73 23.2388 Loam 180 0 66.4832 180 1894.06 180.351 1713.71 1865.52 1685.17

41 1.62792 2889.01 25.1961 6-Sand 0 28 355.404 962.239 1941.81 132.104 1809.71 1774.6 1642.5

42 1.62792 2739.42 27.0758 6-Sand 0 28 349.387 945.947 1861.31 82.2433 1779.07 1682.71 1600.47

43 1.62792 2577.1 28.9876 6-Sand 0 28 342.634 927.664 1772.82  28.1396 1744.68 1582.99 1554.85

44 197181 287825 31.1458 5-?':5 330 0 121.886 330 1533.34 0 1533.34 1459.68 1459.68

45 1.97181 2582.48 33.566 5-?':5 330 0 121.886 330 1390.55 0 1390.55 1309.68 1309.68

46 2.06406 2354.76 36.1164 4_2:5 1935 0 714.695 1935 1662.13 0 1662.13 1140.65 1140.65

47 2.06406 1962.62 38.8132 4_3:: 1935 0 714.695 1935 1525.55 0 1525.55 950.653 950.653

48 2.06406 1529.92 41.6167 4_3:: 1935 0 714.695 1935 1375.91 0 1375.91 740.998 740.998

49 2.51019 12079 44.8835 3-Clay 1400 0 517.092 1400  996.012 0  996.012 481.02 481.02

50 2.43107 402.585 48.6257 2-?':: 620 0 228.998 620  425.492 0  425.492 165.51 165.51

Global Minimum Query (janbu simplified) - Safety Factor: 2.88285

Angle Base Base Shear Shear Base Pore Effective Base Effective
Slice Width Weight of Slice Base Cohesion Friction Stress  Strength Normal Pressure Normal Vertical Vertical
Number [ft] [Ibs] Base Material [psf] Angle [psf] [ps?] Stress [psf] Stress Stress Stress
[degrees] [degrees] [psf] [psf] [psf] [psf]
1 1.7146 394318 -65.8994 1|__§;I3an:, 1430 0 496.037 1430 -878.747 0 -878.747 230.124 230.124
2 17146 1118.16 -61.8402 ll:(f;an}], 1430 0 496.037 1430 -274.402 0 -274.402 652.262 652.262
3 1.7146 173293 -58.2678 1{5;?: 1430 0 496.037 1430 208.651 0 208.651 1010.79 1010.79
4 1.7146 227035 -55.0281 1{;:;2 1430 0 496.037 1430 615.067 0 615.067 1324.22 1324.22
5 2.09042 3407.77 -51.7288 2-?':5 620 0 215.065 620 1357.62 0 1357.62 1630.22 1630.22
6 2.09042 4034.89 -48.3496 2—i|||atz 620 0 215.065 620 1688.41 0 1688.41 1930.21 1930.21
7 2.51019 5575.64 -44.8835 3-Clay 1400 0 485.631 1400 1737.61 0 1737.61 2221.26 2221.26
8 2.06406 5121.38 -41.6167 4_3:: 1935 0 671.211 1935 1885.02 0 1885.02 2481.3 24813
9 2.06406 5554.09 -38.8132 4_3:: 1935 0 671.211 1935 2151.01 0 2151.01 2690.93 2690.93
10 2.06406 5946.22 -36.1164 4-3:\\; 1935 0 671.211 1935 2391.15 0 2391.15 2880.9 2880.9
11 1.97181 6013.42 -33.566 5-?':5 330 0 11447 330 2973.76 0 2973.76 3049.71 3049.71
12 197181 6309.19 -31.1458 5-?':5 330 0 11447 330 3130.53 0 3130.53 3199.71 3199.71
13 1.62792 5409.69 -28.9876 6-Sand 0 28 551.378 1589.54 3017.62 28.1396 2989.49 3323.1 3294.96
14 1.62792 5572.01 -27.0758 6-Sand 0 28 563.044 1623.17 313499 82.2433 3052.74 3422.81 3340.57
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15 1.62792 5721.6 -25.1961 6-Sand 0 28 574.067 1654.95 324461 132.104 311251 35147 3382.59

16 1.81757 6553.3 -23.2388 7_sfonadn: 180 0 624382 180 3578.72 180.351 3398.37 3605.53 3425.18

17 1.81757 6715.31 -21.2035 7-SLaonadn: 180 0 624382 180 3670.44 226.701 3443.74 3694.67 3467.96
7-Sandy

18 1.81757 6848.27 -19.196 Loam 180 0 624382 180 3746.08 268.444 3477.64 3767.82 3499.38
7-Sandy

19 1.81757 6820.89 -17.2127 Loam 180 0 624382 180 3733.41 305.755 3427.66 3752.75 3447
7-Sandy

20 1.81757 6738.12 -15.2505 Loam 180 0 624382 180 3690.19 338.784 3351.41 3707.22 3368.43
7-Sandy

21 1.81757 6640.83 -13.3064 Loam 180 0 624382 180 363892 367.657 3271.26 3653.68 3286.03
7-Sandy

22 1.81757 652938 -11.3778 Loam 180 0 624382 180 3579.8 392.481 3187.32 3592.37 3199.89

23 1.81757 6404.09 -9.46228 7-SLaonadn: 180 0 624382 180 3513.03 413.343 3099.68 3523.43 3110.09
7-Sandy

24 1.81757 6265.21 -7.55735 Loam 180 0 624382 180 3438.74 430.318 3008.42 3447.02 3016.71
7-Sandy

25 1.81757 611294 -5.66079 Loam 180 0 624382 180 3357.06 443.463 2913.59 3363.25 2919.78
7-Sandy

26 1.81757 5947.44 -3.77044 Loam 180 0 624382 180 3268.07 452.821 2815.25 3272.19 2819.37
7-Sandy

27 1.81757 5768.8 -1.8842 Loam 180 0 624382 180 3171.86 458.424 2713.43 3173.91 2715.49
7-Sandy

28 1.81757 5577.11 0 Loam 180 0 624382 180 3068.44 460.289 2608.15 3068.44 2608.15
7-Sandy

29 1.81757 537238 1.8842 Loam 180 0 624382 180 2957.86 458.424 2499.43 2955.8 2497.38
7-Sandy

30 1.81757 515458 3.77044 Loam 180 0 624382 180 2840.09 452.821 2387.27 2835.97 2383.15
7-Sandy

31 1.81757 4923.66 5.66079 Loam 180 0 624382 180 2715.11 443.463 2271.65 2708.92 2265.46
7-Sandy

32 1.81757 4679.5 7.55735 Loam 180 0 624382 180 2582.87 430.318 2152.56 2574.59 2144.27
7-Sandy

33 1.81757 442195 9.46228 Loam 180 0 624382 180 24433 413.343 2029.95 2432.89 2019.55

34 1.81757 4167.16 11.3778 7_sfonadn: 180 0 624382 180 2305.27 392.481 1912.79 2292.7 1900.22
7-Sandy

35 1.81757 4045.43 13.3064 Loam 180 0 624382 180 2240.5 367.657 1872.84 2225.73 1858.08
7-Sandy

36 1.81757 394451 15.2505 Loam 180 0 624382 180 2187.23 338.784 1848.45 2170.21 1831.42
7-Sandy

37 1.81757 3829.06 17.2127 Loam 180 0 624382 180 2126.03 305.755 1820.27 2106.69 1800.93
7-Sandy

38 1.81757 3698.64 19.196 Loam 180 0 624382 180 2056.67 268.444 1788.23 2034.94 1766.49
7-Sandy

39 1.81757 3552.74 21.2035 Loam 180 0 624382 180 1978.89 226.701 1752.18 1954.66 1727.96

40 1.81757 3390.73  23.2388 7_sfonadn: 180 0 624382 180 1892.34 180.351 1711.98 1865.52 1685.17

41 1.62792 2889.01 25.1961 6-Sand 0 28 331.734 956.338 1930.71 132.104 1798.61 1774.64 1642.53

42 1.62792 2739.42 27.0758 6-Sand 0 28 325.925 939.592 1849.36  82.2433 1767.11 1682.75 1600.5

43 1.62792 2577.1  28.9876 6-Sand 0 28 319.423 920.849 1760 28.1396 1731.86 1583.04 1554.9

44 1.97181 2878.25 31.1458 S-ZIII:Z 330 0 11447 330 1528.87 0 1528.87 1459.69 1459.69

45 1.97181 258248 33.566 S-ZIII:Z 330 0 11447 330 1385.65 0 1385.65 1309.69 1309.69

46 2.06406 2354.76 36.1164 4-2:5 1935 0 671.211 1935 1630.52 0 1630.52 1140.77 1140.77

47 2.06406 1962.62 38.8132 4_?':5 1935 0 671.211 1935 1490.71 0 1490.71 950.784 950.784

48 2.06406 152992 41.6167 4_?':5 1935 0 671.211 1935 1337.42 0 1337.42 741.14 741.14

49 2.51019 12079 44.8835 3-Clay 1400 0 485.631 1400 964.794 0 964.794 481.135 481.135
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2-Silty

Clay 620 0 215.065 620 409.73 0 409.73 165.567 165.567

‘ 50 2.43107 402.585 48.6257

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 2.70745

Slice X Y Interslice Interslice Interslice
Number coordinate coordinate - Bottom Normal Force Shear Force Force Angle
[ft] [ft] [Ibs] [Ibs] [degrees]
1 66.6352 431 0 0 0
2 68.3498 427.167 -4547.8 0 0
3 70.0644 423.964 -6523.62 0 0
4 71.779 421.191 -6993.94 0 0
5 73.4936 418.74 -6503.74 0 0
6 75.584 416.09 -3431.66 0 0
7 77.6744 413.74 21.4367 0 0
8 80.1846 411.24 2989.86 0 0
9 82.2487 409.406 4901.06 0 0
10 84.3127 407.746 6939.92 0 0
11 86.3768 406.24 9018.83 0 0
12 88.3486 404.932 12663 0 0
13 90.3204 403.74 16147.8 0 0
14 91.9483 402.838 17903.7 0 0
15 93.5763 402.006 19528.3 0 0
16 95.2042 401.24 21011.5 0 0
17 97.0217 400.46 23682.4 0 0
18 98.8393 399.754 26148.6 0 0
19 100.657 399.122 28397.4 0 0
20 102.474 398.559 30378.1 0 0
21 104.292 398.063 32085.4 0 0
22 106.11 397.633 33528.5 0 0
23 107.927 397.267 34716.7 0 0
24 109.745 396.964 35659.9 0 0
25 111.562 396.723 36368.2 0 0
26 113.38 396.543 36852.2 0 0
27 115.197 396.423 37122.8 0 0
28 117.015 396.364 37191.6 0 0
29 118.833 396.364 37070.8 0 0
30 120.65 396.423 36773.2 0 0
31 122.468 396.543 36312.2 0 0
32 124.285 396.723 35702.1 0 0
33 126.103 396.964 34958.4 0 0
34 127.92 397.267 34097.2 0 0
35 129.738 397.633 33133 0 0
36 131.556 398.063 32048.7 0 0
37 133.373 398.559 30843.5 0 0
38 135.191 399.122 29524.8 0 0
39 137.008 399.754 28101.7 0 0
40 138.826 400.46 26584.4 0 0
41 140.643 401.24 24985.4 0 0
42 142.271 402.006 22919.8 0 0
43 143.899 402.838 20802.2 0 0
44 145.527 403.74 18645.7 0 0
45 147.499 404.932 16578.3 0 0
46 149.471 406.24 14518.7 0 0
47 151.535 407.746 10540.8 0 0
48 153.599 409.406 6533.23 0 0
49 155.663 411.24 2535.67 0 0
50 158.173 413.74 -1251.9 0 0
51 160.604 416.5 0 0 0
SAbut B-01_Static Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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Global Minimum Query (janbu simplified) - Safety Factor: 2.88285

slice X Y Interslice Interslice Interslice
Number coordinate coordinate - Bottom Normal Force Shear Force Force Angle
[ft] [ft] [Ibs] [Ibs] [degrees]
1 66.6352 431 0 0 0
2 68.3498 427.167 -4218.57 0 0
3 70.0644 423.964 -5947.9 0 0
4 71.779 421.191 -6219.77 0 0
5 73.4936 418.74 -5562.47 0 0
6 75.584 416.09 -2414.76 0 0
7 77.6744 413.74 1104.05 0 0
8 80.1846 411.24 4229.2 0 0
9 82.2487 409.406 6300.4 0 0
10 84.3127 407.746 8486.54 0 0
11 86.3768 406.24 10702.5 0 0
12 88.3486 404.932 14367.6 0 0
13 90.3204 403.74 17872.3 0 0
14 91.9483 402.838 19696.5 0 0
15 93.5763 402.006 21388.9 0 0
16 95.2042 401.24 22939.5 0 0
17 97.0217 400.46 25619.2 0 0
18 98.8393 399.754 28093.8 0 0
19 100.657 399.122 30350.8 0 0
20 102.474 398.559 32339.6 0 0
21 104.292 398.063 34054.7 0 0
22 106.11 397.633 35505.5 0 0
23 107.927 397.267 36701.4 0 0
24 109.745 396.964 37652.1 0 0
25 111.562 396.723 38367.8 0 0
26 113.38 396.543 38859.2 0 0
27 115.197 396.423 39137.2 0 0
28 117.015 396.364 392134 0 0
29 118.833 396.364 39099.9 0 0
30 120.65 396.423 38809.6 0 0
31 122.468 396.543 38355.9 0 0
32 124.285 396.723 37753.3 0 0
33 126.103 396.964 37017 0 0
34 127.92 397.267 36163.4 0 0
35 129.738 397.633 35206.7 0 0
36 131.556 398.063 34130.1 0 0
37 133.373 398.559 32932.8 0 0
38 135.191 399.122 31622.2 0 0
39 137.008 399.754 30207.3 0 0
40 138.826 400.46 28698.4 0 0
41 140.643 401.24 27108.1 0 0
42 142.271 402.006 25089.4 0 0
43 143.899 402.838 23019.8 0 0
44 145.527 403.74 20912.5 0 0
45 147.499 404.932 18865 0 0
46 149.471 406.24 16826.4 0 0
47 151.535 407.746 12985.5 0 0
48 153.599 409.406 9125.24 0 0
49 155.663 411.24 5287.68 0 0
50 158.173 413.74 1656.83 0 0
51 160.604 416.5 0 0 0
List Of Coordinates
Water Table
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X

0 403.74
229 403.74

Y

External Boundary

X

O OO 0O 0O 0O 0000 O0OOo0OOoOOoOOoOOoo

229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
129
124.52
100

Y
431
418.74
413.74
411.24
406.24
403.74
401.24
396.24
391.24
386.24
370.74
361.24
351.24
331.24
321.24
313.24
250
250
313.24
321.24
331.24
351.24
361.24
370.74
386.24
391.24
396.24
401.24
403.74
406.24
411.24
413.74
416.5
416.5
418.74
431

Mat

erial Boundary

X
0
124.52

Y
418.74
418.74

Material Boundary

X

0 413.74

229 413.74

Y

Material Boundary
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X Y
0 411.24

229 411.24

Material Boundary

X Y
0 406.24
229 406.24

Material Boundary

X Y
0 401.24
229 401.24

Material Boundary

X Y
0 396.24
229 396.24

Material Boundary

X Y
0 391.24
229 391.24

Material Boundary

X Y
0 386.24
229 386.24

Material Boundary

X Y
0 370.74
229 370.74

Material Boundary

X Y
0 361.24
229 361.24

Material Boundary

X Y
0 351.24
229 351.24

Material Boundary

X Y
0 331.24
229 331.24
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Material Boundary

X Y
0 321.24
229 321.24

Material Boundary

X Y
0 313.24
229 313.24

Material Boundary

X Y
0 403.74
229 403.74
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Slide Analysis Information
SN 051-0075 Slope Stability Analysis

Project Summary
File Name: NAbut B-12_Static Slope_051-0075.slim
Last saved with Slide version: 7.021
Project Title: SN 051-0075 Slope Stability Analysis
Analysis: North Abutment - Static
Author: LNJ
Company: BBS Foundations & Geotechnical Unit
Date Created: 5/31/2018, 10:45:54 AM
General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard

Maximum Material Properties: 20
Maximum Support Properties: 20

Analysis Options

Slices Type: Vertical

Analysis Methods Used
Bishop simplified
Janbu simplified

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections
with water tables and piezos: es
Initial trial value of FS: 1
Steffensen Iteration: Yes
Groundwater Analysis
NAbut B-12_Static Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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Groundwater Method:

Pore Fluid Unit Weight [Ibs/ft3]:
Use negative pore pressure cutoff:

Maximum negative pore pressure [psf]:

Advanced Groundwater Method:

Random Numbers

Pseudo-random Seed:

Random Number Generation Method:

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Seismic

Advanced seismic anal

Circular

Grid Search

10

Disabled
Invalid Surfaces
Not Defined
Not Defined
Not Defined
Not Defined

ysis: No

Water Surfaces
62.4

Yes

0

None

10116
Park and Miller v.3

Staged pseudostatic analysis: No
Material Properties
BT 1-Clay 2-Sandy Clay 3-Loam a-Clay 5-Clay 6-Silty Clay 7-Silty 8-sand
Loam Loam Loam Loam

O ®E B B B E E O
Mohr- Mohr- Mohr- Mohr- Mohr- Mohr- Mohr-

Strength Type Coulomb Mohr-Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb

Unit Weight

(Ibs/ft3] 120 120 120 120 120 120 120 115

Cohesion [psf] 2890 2965 1985 2200 1200 740 100 0

Friction Angle 0 ) 0 0 0 0 0 30

[deg]

Water Surface Water Table Water Table Water Table Water Table Water Table Water Table Water Table Water Table

Hu Value 1 1 1 1 1 1 1 1

NAbut B-12_Static Slope_051-0075.slim
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Color I:‘

Property 9-Sand 10-Sand 11-Clay 12-silt 13{:::‘“ 14-Sand 15-Clay 16-Loam
0O m 0O B @O @8 0O 0O
Strenath Tvpe Mohr- Mohr- Mohr- Mohr- Mohr- Mohr- Mohr- Mohr-

gth Typ Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb
fli;it Weight [Ibs/ 117 115 120 120 120 115 120 120
Cohesion [psf] 0 0 1650 160 410 0 2890 3680
Friction Angle 32 30 0 0 ) 32 0 0
[deg]
Water Surface Water Table Water Table Water Table Water Table Water Table Water Table Water Table Water Table
Hu Value 1 1 1 1 1 1 1 1

Property 17-Sandy Loam 18-Sandy Loam Till 19-Sandstone

[ ]

Strength Type Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb
Unit Weight [Ibs/ft3] 120 120 135
Cohesion [psf] 620 0 5000
Friction Angle [deg] 0 28 20
Water Surface Water Table Water Table Water Table
Hu Value 1 1 1
List Of Coordinates
Water Table
X Y
-230 404.15
0 404.15

External Boundary

NAbut B-12_Static Slope_051-0075.slim
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X

Y

-100 4315
-114.7 424.15
-124.7 419.15

-130 4165

-230 4165

-230 414.15

-230 411.65

-230 409.15

-230 406.65

-230 404.15

-230 397.15

-230 391.15

-230 386.15

-230 381.65

-230 371.65

-230 361.65

-230 351.65

-230 341.65

-230 331.65

-230 321.65

-230 316.45

-230 250

250
316.45
321.65
331.65
341.65
351.65
361.65
371.65
381.65
386.15
391.15
397.15
404.15
406.65
409.15
411.65
414.15
419.15
424.15

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 4315

Material Boundary

X

Y

-114.7 424.15

0 424.15

Material Boundary

]

NAbut B-12_Static Slope_051-0075.slim

BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
Page 92



SLIDE 7.021
-
ST S

“".n*i";';'.'____ 13T

SN 051-0075 Slope Stability Analysis: Page 5 of 6

X Y
-124.7 419.15
0 419.15

Material Boundary

X Y
-230 414.15
0 414.15

Material Boundary

X Y
-230 411.65
0 411.65

Material Boundary

X Y
-230 409.15
0 409.15

Material Boundary

X Y
-230 406.65
0 406.65

Material Boundary

X Y
-230 404.15
0 404.15

Material Boundary

X Y
-230 397.15
0 397.15

Material Boundary

X Y
-230 391.15
0 391.15

Material Boundary

X Y
-230 386.15
0 386.15
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Material Boundary

X Y
-230 381.65
0 381.65

Material Boundary

X Y
-230 371.65
0 371.65

Material Boundary

X Y
-230 361.65
0 361.65

Material Boundary

X Y
-230 351.65
0 351.65

Material Boundary

X Y
-230 341.65
0 341.65

Material Boundary

X Y
-230 331.65
0 331.65

Material Boundary

X Y
-230 321.65
0 321.65

Material Boundary

X Y
-230 316.45
0 316.45
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Route: Seismic Slope Stability Analysis Proposed SN: 051-0075
Section: South Abutment Existing SN: 051-0005
County: Contract:
INPUT PARAMETERS: R=10; M=5.3

LOCATION South Abut.

EMBANKMENT HEIGHT (H) 15 FT

PEAK HORIZONTAL GROUND ACCELERATION (PGA) 0.357 DIM

SEISMIC SITE CLASSIFICATION E

SITE FACTOR AT ZERO PERIOD ON ACCELERATION SPECTRUM (Fg.) 1.029 DIM

AASHTO SPECTRAL ACCELERATION AT 1.0 SEC. FOR SITE CLASS B (S;) 0.336 DIM

AASHTO SITE FACTOR FOR 1.0 SEC. SPECTRAL ACCELERATION (F,) 2.656 DIM

STEP 1: PSEUDO-STATIC SLOPE STABILITY ANALYSIS:

MAXIMUM POSSIBLE SEISMIC COEFFICIENT (Kmax)
Kmax = Fpga * PGA ==1.029*0.357 =====:0.36735 [EQ. 6-1 FHWA-NHI-11-032]

0.367353 DIM

PEAK AVERAGE SEISMIC COEFFICIENT (k,,)

Kay = 0* Kax ======1.032*0.367353 === 0.379 [EQ. 6-2 FHWA-NHI-11-032]
SLOPE & HEIGHT ADJUSTMENT FACTORS
o = 1+40.01*H*(0.5*B-1) =====: 140.01*15*(0.5*2.43-1) ======1.032  [EQ. 6-3 FHWA-NHI-11-032]

NOTE: EQUATION IS APPLICABLE FOR H <= 100 FT.
FOR SITE CLASS A & B EQUATION 6-3 SHOULD BE MULTIPLIED BY 1.2.
o = 1.2°[1+0.01*H*(0.5*B-1)]

B = (Fy*S1)/Kmax === (2.656*0.336)/0.367353

==:2.429 [EQ. 6-4 FHWA-NHI-11-032]

0.379 DIM

HORIZONTAL SEISMIC COEFFICIENT FOR SEISMIC SLOPE STABILITY ANALYSIS (k,)
Kn = 0.5%0*F g "PGA = 0.5*0"Kax = 0.5%K,, ======:0.5*0.379 ========:0.19 [EQ. 6-5 FHWA-NHI-11-032]
NOTE: THIS k, VALUE IS FOR A FACTOR OF SAFETY (FOS) OF 1.1 AND ASSUMES THE SLOPE
CAN ACCOMMODATE 1-2 INCHES OF PERMANENT DISPLACEMENT.

VERTICAL SEISMIC COEFFICIENT FOR SEISMIC SLOPE STABILITY ANALYSIS (k)

CONTROL

NOTE: VERTICAL ACCELERATION IS NORMALLY SET EQUAL TO ZERO [FHWA-NHI-11-032 PAGE 6-6].

0.19
[ o |

RUN THE SEISMIC SLOPE STABILITY ANALYSIS WITH THE k, AND k, SHOWN ABOVE. IF THE FACTOR OF SAFETY (FOS)

IS GREATER THAN OR EQUAL TO 1.1 THEN THE SLOPE IS STABLE UNDER SEISMIC CONDITIONS.
IF THE FOS < 1.1 THEN CONTINUE BELOW.

STEP 2: DISPLACEMENT-BASED SEISMIC SLOPE STABILITY:

USING THE SAME STABILITY MODEL AS ABOVE, REDUCE THE HORIZONTAL SEISMIC LOAD/COEFFICIENT (k,) UNTIL THE FOS
INCREASES TO 1.0 [PAGE 6-10 FROM FHWA-NHI-11-032]. THE COEFFICIENT AT WHICH THE FOS = 1.0 IS KNOWN AS THE

YIELD ACCELERATION COEFFICIENT. RECORD THIS COEFFICIENT BELOW.

YIELD ACCELERATION SEISMIC COEFFICIENT (k)

DIM

MAXIMUM POSSIBLE SEISMIC COEFFICIENT (Kpax)

DIM (SEE ABOVE)

PEAK AVERAGE SEISMIC COEFFICIENT (k,,)

SLOPE & HEIGHT ADJUSTMENT FACTORS
DIM (SEE ABOVE)
DIM (SEE ABOVE)

DIM (SEE ABOVE)

AASHTO SPECTRAL ACCELERATION AT 1.0 SEC. FOR SITE CLASS B (S)

DIM (SEE ABOVE)

AASHTO SITE FACTOR FOR 1.0 SEC. SPECTRAL ACCELERATION (F)

DIM (SEE ABOVE)

PEAK GROUND VELOCITY (PGV)
PGV = 38*F*S, =======: [EQ. 6-9 FHWA-NHI-11-032]

ESTIMATED HORIZONTAL DISPLACEMENT (d)

FOR SITES IN SITE CLASS A & B: [EQ. 6-8 FHWA-NHI-11-032]
log(d) = -1.31 -0.93*log(K,/Kmax) +4.52*l0g(1-(ky/Kmax)) -0.46*0g(Kmax) +1.12*l0g(PGV)
FOR ALL OTHER SITE CLASSES: [EQ. 6-7 FHWA-NHI-11-032]

log(d) = -1.51 -0.74*10g(K /Kmax) *+3.27*10g(1-(K,/Kpmay)) -0.80*10g(Knax) +1.59*l0g(PGV)

: |INCH

INCH
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Route: Seismic Slope Stability Analysis Proposed SN: 051-0075
Section: North Abutment Existing SN: 051-0005
County: Contract:
INPUT PARAMETERS: R=10; M=5.3

LOCATION North Abut.

EMBANKMENT HEIGHT (H) 16 FT

PEAK HORIZONTAL GROUND ACCELERATION (PGA) 0.357 DIM

SEISMIC SITE CLASSIFICATION E

SITE FACTOR AT ZERO PERIOD ON ACCELERATION SPECTRUM (Fg.) 1.029 DIM

AASHTO SPECTRAL ACCELERATION AT 1.0 SEC. FOR SITE CLASS B (S;) 0.336 DIM

AASHTO SITE FACTOR FOR 1.0 SEC. SPECTRAL ACCELERATION (F,) 2.656 DIM

STEP 1: PSEUDO-STATIC SLOPE STABILITY ANALYSIS:

MAXIMUM POSSIBLE SEISMIC COEFFICIENT (Kmax)
Kmax = Fpga * PGA ==1.029*0.357 =====:0.36735 [EQ. 6-1 FHWA-NHI-11-032]

0.367353 DIM

PEAK AVERAGE SEISMIC COEFFICIENT (k,,)

Kay = O* Koy ======1.034*0.367353 === 0.38 [EQ. 6-2 FHWA-NHI-11-032]
SLOPE & HEIGHT ADJUSTMENT FACTORS
o = 1+0.01*H*(0.5*B-1) =====:1+0.01*16*(0.5"2.43-1) ======1.034  [EQ. 6-3 FHWA-NHI-11-032]

NOTE: EQUATION IS APPLICABLE FOR H <= 100 FT.
FOR SITE CLASS A & B EQUATION 6-3 SHOULD BE MULTIPLIED BY 1.2.
o = 1.2°[1+0.01*H*(0.5*B-1)]

B = (Fy*S1)/Kmax === (2.656*0.336)/0.367353

==:2.429 [EQ. 6-4 FHWA-NHI-11-032]

0.38 DIM

HORIZONTAL SEISMIC COEFFICIENT FOR SEISMIC SLOPE STABILITY ANALYSIS (k,)
Kn = 0.5%0*F g "PGA = 0.5*0"Kax = 0.5%K,, ======:0.5*0.38 =========:0.19 [EQ. 6-5 FHWA-NHI-11-032]
NOTE: THIS k, VALUE IS FOR A FACTOR OF SAFETY (FOS) OF 1.1 AND ASSUMES THE SLOPE
CAN ACCOMMODATE 1-2 INCHES OF PERMANENT DISPLACEMENT.

VERTICAL SEISMIC COEFFICIENT FOR SEISMIC SLOPE STABILITY ANALYSIS (k)

CONTROL

NOTE: VERTICAL ACCELERATION IS NORMALLY SET EQUAL TO ZERO [FHWA-NHI-11-032 PAGE 6-6].

0.19
[ o |

RUN THE SEISMIC SLOPE STABILITY ANALYSIS WITH THE k, AND k, SHOWN ABOVE. IF THE FACTOR OF SAFETY (FOS)

IS GREATER THAN OR EQUAL TO 1.1 THEN THE SLOPE IS STABLE UNDER SEISMIC CONDITIONS.
IF THE FOS < 1.1 THEN CONTINUE BELOW.

STEP 2: DISPLACEMENT-BASED SEISMIC SLOPE STABILITY:

USING THE SAME STABILITY MODEL AS ABOVE, REDUCE THE HORIZONTAL SEISMIC LOAD/COEFFICIENT (k,) UNTIL THE FOS
INCREASES TO 1.0 [PAGE 6-10 FROM FHWA-NHI-11-032]. THE COEFFICIENT AT WHICH THE FOS = 1.0 IS KNOWN AS THE

YIELD ACCELERATION COEFFICIENT. RECORD THIS COEFFICIENT BELOW.

YIELD ACCELERATION SEISMIC COEFFICIENT (k)

DIM

MAXIMUM POSSIBLE SEISMIC COEFFICIENT (Kpax)

DIM (SEE ABOVE)

PEAK AVERAGE SEISMIC COEFFICIENT (k,,)

SLOPE & HEIGHT ADJUSTMENT FACTORS
DIM (SEE ABOVE)
DIM (SEE ABOVE)

DIM (SEE ABOVE)

AASHTO SPECTRAL ACCELERATION AT 1.0 SEC. FOR SITE CLASS B (S)
AASHTO SITE FACTOR FOR 1.0 SEC. SPECTRAL ACCELERATION (Fy)

DIM (SEE ABOVE)

DIM (SEE ABOVE)

PEAK GROUND VELOCITY (PGV)
PGV = 38*F*S, =======: [EQ. 6-9 FHWA-NHI-11-032]

ESTIMATED HORIZONTAL DISPLACEMENT (d)

FOR SITES IN SITE CLASS A & B: [EQ. 6-8 FHWA-NHI-11-032]
log(d) = -1.31 -0.93*log(K,/Kmax) +4.52*l0g(1-(ky/Kmax)) -0.46*0g(Kmax) +1.12*l0g(PGV)
FOR ALL OTHER SITE CLASSES: [EQ. 6-7 FHWA-NHI-11-032]

log(d) = -1.51 -0.74*10g(K /Kmax) *+3.27*10g(1-(K,/Kpmay)) -0.80*10g(Knax) +1.59*l0g(PGV)

: |INCH

INCH
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Proposed SN: 051-0075
County: Lawrence

Appendix E
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S+ safety Factor
R 0. 000
§ 0. 250 0.19
| 0. 500 > 0.
i 0. 750
| 1. 000
| 1. 250
| 1. 500 . Unit Weight Cohesion | Phi
| 1. 750 Material Name | Color (Ibs/ft3) Strength Type (psf) | (deg) Water Surface | Hu Type | Hu
| 2. 000
8 | 2. 250 1-Clay Loam D 120 Mohr-Coulomb 1430 0 Water Surface | Custom | 1
© | 2.500
i 2.750 2-Silty Clay . 120 Mohr-Coulomb 620 0 | waterSurface | Custom | 1
| 3. 000
| 3. 250 3-Clay . 120 Mohr-Coulomb 1400 0 Water Surface | Custom | 1
| 3. 500
| 2 8(5)8 4-Silty Clay . 120 Mohr-Coulomb 1935 0 Water Surface | Custom | 1
| j égg 5-Silty Clay . 120 Mohr-Coulomb 330 0 Water Surface | Custom | 1
% g 8(5)8 6-Sand(Liquefied) . 115 Mohr-Coulomb 0 2.8 | Water Surface | Custom | 1
| 5. 250
R 5 500 7-Sandy Loam . 120 Mohr-Coulomb 180 0 Water Surface | Custom | 1
i 5. 750
g 6. 000+ 8-Sand D 117 Mohr-Coulomb 0 34 Water Surface | Custom | 1
8 9-Silt D 115 Mohr-Coulomb 210 0 Water Surface | Custom | 1
8 10-Silty Clay . 120 Mohr-Coulomb 1855 0 Water Surface | Custom | 1
o | .
S 11-Silty Clay D 120 Mohr-Coulomb 620 0 Water Surface | Custom | 1
1 12-Sand . 117 Mohr-Coulomb 0 34 Water Surface | Custom | 1
1 13silty clay | || 120 Mohr-Coulomb | 1980 | 0 | WaterSurface | Custom | 1
1 14-Loam D 120 Mohr-Coulomb 2680 0 Water Surface | Custom | 1
1 15-Sand D 117 Mohr-Coulomb 0 34 Water Surface | Custom | 1
o
I 16-Sandstone D 135 Mohr-Coulomb 5000 20 | Water Surface | Custom | 1
B I ‘ I I ‘ I T T ‘ T T T ‘ T T T ‘ T T T ‘ T
100 200 300 400 500 600
Project
SN 051-0075 Slope Stability Analysis
) a5 :5,\1'5’: 3 P -
U j &, vinelysis bescrpion South Abutment - Seismic (R=10; M=5.3)
q : Drawn By LNJ e 1:813 company BBS Foundations & Geotechnical Unit
- Date . . File Name f . f
fsuemTerereT 7,021 5/31/2018, 10:45:54 AM SAbut B-01_Seismic Slope_051-0075.slim
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Slide Analysis Information
SN 051-0075 Slope Stability Analysis

Project Summary
File Name: SAbut B-01_Seismic Slope_051-0075.slim
Last saved with Slide version: 7.021
Project Title: SN 051-0075 Slope Stability Analysis
Analysis: South Abutment - Seismic (R=10; M=5.3)
Author: LNJ
Company: BBS Foundations & Geotechnical Unit
Date Created: 5/31/2018, 10:45:54 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Failure Direction: Left to Right
Data Output: Standard

Maximum Material Properties: 20
Maximum Support Properties: 20

Analysis Options

Slices Type: Vertical

Analysis Methods Used
Bishop simplified
Janbu simplified

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections
with water tables and piezos: es
Initial trial value of FS: 1
Steffensen Iteration: Yes
Groundwater Analysis
SAbut B-01_Seismic Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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SN 051-0075 Slope Stability Analysis: Page 2 of 6

Groundwater Method:

Pore Fluid Unit Weight [Ibs/ft3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [psf]:
Advanced Groundwater Method:

Random Numbers

Pseudo-random Seed:
Random Number Generation Method:

Surface Options

Surface Type: Circular

Search Method: Grid Search
Radius Increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

No
No

Advanced seismic analysis:
Staged pseudostatic analysis:

Water Surfaces
62.4

Yes

0

None

10116

Park and Miller v.3

Loading
Seismic Load Coefficient (Horizontal): 0.19

Material Properties

1-Clay . . . 6- 7-Sandy
Property Loam 2-Silty Clay 3-Clay 4-Silty Clay  5-Silty Clay sand(Liquefied) Loam 8-Sand
Color [ ] ] [ ] [ ] [ ] [ ] [
Mohr- Mohr- Mohr- Mohr- Mohr- Mohr- Mohr-

Strength Type Coulomb Coulomb Coulomb Coulomb Coulomb Mohr-Coulomb Coulomb Coulomb
fli;;t Weight [lbs/ 120 120 120 120 120 115 120 117
Cohesion [psf] 1430 620 1400 1935 330 0 180 0
Friction Angle 0 0 0 0 0 )8 0 31
[deg]
Water Surface Water Table Water Table Water Table Water Table Water Table Water Table Water Table Water Table
Hu Value 1 1 1 1 1 1 1 1

SAbut B-01_Seismic Slope_051-0075.slim

BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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~1GIEN0CE

. . . . 16-
Property 9-Silt 10-Silty Clay 11-Silty Clay 12-Sand 13-Silty Clay 14-Loam 15-Sand Sandstone
Color [ [ ] [ [ [ [ [ [
Strength Tvoe Mohr- Mohr- Mohr- Mohr- Mohr- Mohr- Mohr- Mohr-
gth Typ Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb
flg;t Weight [lbs/ 115 120 120 117 120 120 117 135
Cohesion [psf] 210 1855 620 0 1980 2680 0 5000
Friction Angle 0 0 0 34 0 0 3 20
[deg]
Water Surface Water Table Water Table Water Table Water Table Water Table Water Table Water Table Water Table
Hu Value 1 1 1 1 1 1 1 1
List Of Coordinates
Water Table
X Y
0 403.74
229 403.74
External Boundary
SAbut B-01_Seismic Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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X Y
431
418.74
413.74
411.24
406.24
403.74
401.24
396.24
391.24
386.24
370.74
361.24
351.24
331.24
321.24
313.24
250
229 250
229 313.24
229 321.24
229 331.24
229 351.24
229 361.24
229 370.74
229 386.24
229 391.24
229 396.24
229 401.24
229 403.74
229 406.24
229 411.24
229 413.74
229 4165
129 4165
124.52 418.74
100 431

O O OO O O 0O 0O OO0 OoOOoO oo oo

Material Boundary

X Y
0 418.74
124,52 418.74

Material Boundary

X Y
0 413.74
229 413.74

Material Boundary

]

SAbut B-01_Seismic Slope_051-0075.slim

BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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SN 051-0075 Slope Stability Analysis: Page 5 of 6

X Y
0 411.24
229 411.24

Material Boundary

X Y
0 406.24
229 406.24

Material Boundary

X Y
0 401.24
229 401.24

Material Boundary

X Y
0 396.24
229 396.24

Material Boundary

X Y
0 391.24
229 391.24

Material Boundary

X Y
0 386.24
229 386.24

Material Boundary

X Y
0 370.74
229 370.74

Material Boundary

X Y
0 361.24
229 361.24

Material Boundary

X Y
0 351.24
229 351.24

SAbut B-01_Seismic Slope_051-0075.slim

BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
Page 104



SLIDE 7.021
?;* R e B i SN 051-0075 Slope Stability Analysis: Page 6 of 6

~1d, = e

Material Boundary

X Y
0 331.24
229 331.24

Material Boundary

X Y
0 321.24
229 321.24

Material Boundary

X Y
0 313.24
229 313.24

Material Boundary

X Y
0 403.74
229 403.74

SAbut B-01_Seismic Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 100:45:54 AM
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1 Safety Factor
1 . 000
. 250

i 0
=8 0 < 0.19
S 0. 500 :

] 0. 750

] 1. 000

N 1. 250

] 1. 500

1 1.750

i 2.000
2 2.250

] 2.500

i 2.750

8 3. 000 — : :

i 3. 250 Material Name Color u';:;::f]m Strength Type c"[::"" {::;] WaterSurface | HuType |Hu

- 3. 500 1-Clay D 120 Mohr-Coulomb 28380 0 ‘Water Surface Customn 1

: 3' 750 2-3andy Clay Loam . 120 Mohr-Coulomb 2965 2 ‘Water Surface Custom 1
= 4. 000 o
< | 4 250 3-leam 1z0 Mohr-Coulomb 1385 o WaterSurface | Custom | 1

B 4. 500 4-Clay . 120 Mchr-Coulomb 2200 o Water Surface Custom 1

: 4. 750 5-Clay Loam . 120 Maohr-Coulomb 1200 o Water Surface Custom 1

— 5. 000 &-Silty Clay Loam [LIQUEFIED) . 120 Moahr-Coulamb 148 0 | WaterSurface | Custom | 1

] 5. 250

7 5 500 7-Silty Loam [LIQUEFIED) . 120 Maohr-Coulomb 15 o Water Surface Custom 1
o - 5. 750 8-%and D 115 Maohr-Coulomb [+ 0 Water Surface Custom 1
™ | 6. 000+ 9-Sand Ol 117 Mahr-Coulomb ° 22 | waterSurface | Custom | 1

7 10-Sand (LIQUEFIED) . 115 Mchr-Coulomb o 45 Water Surface Custom 1

- 11-Clay D 120 Maohr-Coulomb 1650 (1] WaterSurface Custom 1

i 12-8ilt [LIQUEFIED) . 120 Maohr-Coulomb 16 (1] WaterSurface Custom 1

: 13-Sandy Loam D 120 Mohr-Coulomb 410 2 ‘Water Surface Custom 1
o | 14-5and D 115 Maohr-Coulomb o 32 WaterSurface | Custom | 1
o
R 15-Clay [l 120 MohrCoulomb | 2830 | 0 | WaterSurface | Custom | 1

: 16-Loam D 1z0 Mohr-Coulomb 3680 o WaterSurface | Custom | 1

7 17-Sandy Loam l:‘ 120 Mohr-Coulomb 620 0 ‘Water Surface Custom 1

- 18-5andy Loam Till . 120 Maohr-Coulomb o 28 Water Surface Custom 1

: 19-Sandstone D 135 Maohr-Coulomb 5000 20 Water Surface Custom 1
o
O—|
N

a [ [ [ [ [ [ [ [ [

-250 -200 -150 -100 -50 0 50 100 150
Project
SN 051-0075 Slope Stability Analysis
g Analysis Description . .
@j &, ysis Descrip North Abutment - Seismic (R=10; M=5.3)
|\ Drawn B Scale Compan, : . .
gy i ﬁ} 4 LNJ 1:575 pany BBS Foundations & Geotechnical Unit
- Date . . File Name . . .

— 5/31/2018, 10:45:54 AM NAbut B-12_Seismic Slope_051-0075.slim
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Slide Analysis Information
SN 051-0075 Slope Stability Analysis

Project Summary
File Name: NAbut B-12_Seismic Slope_051-0075.slim
Last saved with Slide version: 7.021
Project Title: SN 051-0075 Slope Stability Analysis
Analysis: North Abutment - Seismic (R=10; M=5.3)
Author: LNJ
Company: BBS Foundations & Geotechnical Unit
Date Created: 5/31/2018, 10:45:54 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard

Maximum Material Properties: 20
Maximum Support Properties: 20

Analysis Options

Slices Type: Vertical

Analysis Methods Used
Bishop simplified
Janbu simplified

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections
with water tables and piezos: es
Initial trial value of FS: 1
Steffensen Iteration: Yes
Groundwater Analysis
NAbut B-12_Seismic Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [Ibs/ft3]: 62.4
Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

Seismic Load Coefficient (Horizontal): 0.19

Material Properties

NAbut B-12_Seismic Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 1008:45:54 AM
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2-Sandy 5-Clay 6-Silty Clay Loam 7-Silty Loam
Property LaCla i [ =L L Loam (LIQUEFIED) (LIQUEFIED) e
D ® B E = B E O
Mohr- Mohr- Mohr- Mohr- Mohr- Mohr-
Strength Type Coulomb Coulomb  Coulomb  Coulomb  Coulomb Mohr-Coulomb Mohr-Coulomb Coulomb
Unit Weight
[lbs/ft3] 120 120 120 120 120 120 120 115
Cohesion [psf] 2890 2965 1985 2200 1200 148 15 0
Friction Angle 0 ) 0 0 0 0 0 30
[deg]
Water Water Water Water Water
Water Surface Table Water Table Table Table Table Water Table Water Table Table
Hu Value 1 1 1 1 1 1 1 1
10-Sand 12-Silt 13-Sandy
Property 9-Sand (LIQUEFIED) 11-Clay (LIQUEFIED) Loam 14-Sand 15-Clay 16-Loam
Color [ B [ = O O @O O
Mohr- Mohr- Mohr- Mohr- Mohr- Mohr-
Strength Type Coulomb Mohr-Coulomb Coulomb Mohr-Coulomb Coulomb Coulomb Coulomb Coulomb
Unit Weight
[lbs/ft3] 117 115 120 120 120 115 120 120
Cohesion [psf] 0 0 1650 16 410 0 2890 3680
Friction Angle 37 45 0 0 ) 37 0 0
[deg]
Water Surface Water Water Table Water Water Table Water Table Water Water Table Water Table
Table Table Table
Hu Value 1 1 1 1 1 1 1 1
Property 17-Sandy Loam 18-Sandy Loam Till 19-Sandstone
] _=
Strength Type Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb
Unit Weight [Ibs/ft3] 120 120 135
Cohesion [psf] 620 0 5000
Friction Angle [deg] 0 28 20
Water Surface Water Table Water Table Water Table
Hu Value 1 1 1
List Of Coordinates
Water Table
X Y
-230 404.15
0 404.15

External Boundary

NAbut B-12_Seismic Slope_051-0075.slim

BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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X

Y

-100 4315
-114.7 424.15
-124.7 419.15

-130 4165

-230 4165

-230 414.15

-230 411.65

-230 409.15

-230 406.65

-230 404.15

-230 397.15

-230 391.15

-230 386.15

-230 381.65

-230 371.65

-230 361.65

-230 351.65

-230 341.65

-230 331.65

-230 321.65

-230 316.45

-230 250

250
316.45
321.65
331.65
341.65
351.65
361.65
371.65
381.65
386.15
391.15
397.15
404.15
406.65
409.15
411.65
414.15
419.15
424.15

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 4315

Material Boundary

X

Y

-114.7 424.15

0 424.15

Material Boundary

]

NAbut B-12_Seismic Slope_051-0075.slim

BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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X Y
-124.7 419.15
0 419.15

Material Boundary

X Y
-230 414.15
0 414.15

Material Boundary

X Y
-230 411.65
0 411.65

Material Boundary

X Y
-230 409.15
0 409.15

Material Boundary

X Y
-230 406.65
0 406.65

Material Boundary

X Y
-230 404.15
0 404.15

Material Boundary

X Y
-230 397.15
0 397.15

Material Boundary

X Y
-230 391.15
0 391.15

Material Boundary

X Y
-230 386.15
0 386.15

NAbut B-12_Seismic Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 10:45:54 AM
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Material Boundary

X Y
-230 381.65
0 381.65

Material Boundary

X Y
-230 371.65
0 371.65

Material Boundary

X Y
-230 361.65
0 361.65

Material Boundary

X Y
-230 351.65
0 351.65

Material Boundary

X Y
-230 341.65
0 341.65

Material Boundary

X Y
-230 331.65
0 331.65

Material Boundary

X Y
-230 321.65
0 321.65

Material Boundary

X Y
-230 316.45
0 316.45

NAbut B-12_Seismic Slope_051-0075.slim BBS Foundations & Geotechnical Unit 5/31/2018, 102:45:54 AM
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

South Abutment Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated Pile Cutoff Pile Embedment Grouhd Su_rface Elev.
Referenced Factored Load Elevation (ft Depth (ft) Against Pile During
(kips) P Driving (ft)
B-1 426.5 2 423.8
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Scour Li uzgct:(t)ir:nolleev Top of Liquefaction
Elevation (ft) q - : Elev. (ft)
NA 401.24 403.74
HP 12x53 HP 12x53
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile . . . Nominal Required . .
Length (ft) Required Geotechnical Loss Resistance Bearing (kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g {xip (kips) Available (kips)
104 418 0 230 418 138 280
HP 12x63 HP 12x63
Estimated Pile Nominal Factored Factored Nominal Required Factored Seismic
Length (ft) Required Geotechnical Loss Resistance Bearin (kc? 5) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g (Kip (kips) Available (kips)
104 497 0 273 497 140 357
HP 14x73 HP 14x73
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile ) . . Nominal Required . .
Length (ft) Required Geotechnical Loss Resistance Bearing (Kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g {ip (kips) Available (kips)
105 578 0 215 578 164 414
HP 14x89 HP 14x89
Estimated Pile Nominal Factored Factored Nominal Required Factored Seismic
Length (ft) Required Geotechnical Loss Resistance Bearin (k(? 5) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g (Kip (kips) Available (kips)
110 705 0 388 705 165 540
HP 14x102 HP 14x102
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile ) . - Nominal Required - .
Length (ft) Required Geotechnical Loss Resistance Bearing (Kips) Geotechnical Loss Resistance
Bearing (kips) (kips) Available (kips) (kips) Available (kips)
*115 810 0 446 810 167 643
HP 14x117 HP 14x117
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile . - - Nominal Required - .
Length (ft) Required Geotechnical Loss Resistance Bearing (Kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g {Kip (kips) Available (kips)
*117 929 0 511 929 169 760

Note: * Indicates it is estimated the pile can be driven to rock.
Pile Shoes are recommended.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 1 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated Pile Cutoff Pile Embedment Ground S_urfacg
Referenced Factored Load Elevation (ft Depth (it Elev. Against Pile
(kips) vation () pth () During Driving (ft)
B-2 428.5 2 410.0
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
408.6 367.29 404.79
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . . . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
111 418 1 229 418 181 237
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - - . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
113 497 1 272 497 182 315
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - - . A
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
113 578 1 317 578 214 364
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
115 705 1 387 705 217 488
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . . ) :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*117 810 1 445 810 219 591
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - - . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*117 929 1 510 929 221 708

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 2 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated Pile Cutoff Pile Embedment Grour]d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-3 428.75 2 410.0
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
409 366.61 406.31
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
115 418 0 230 418 195 223
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
116 497 0 273 497 196 301
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile ) . - : . A
Length (f Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*117 578 0 318 578 231 347
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile : . : . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*117 705 0 388 705 234 471
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . .
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*119 810 0 446 810 236 574
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*119 929 0 511 929 239 690

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 3 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated **Pile Cutoff | Pile Embedment Grour]d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-4 429 2 410
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
409 366.68 401.68
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
105 418 0 230 418 208 210
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
115 497 0 273 497 209 288
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile ) . - : . A
Length (f Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
115 578 0 318 578 246 332
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile : . : : . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*117 705 0 388 705 248 457
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*118 810 0 446 810 251 559
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*119 929 0 511 929 254 675

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
**Pijle Cutoff Elevation is for a Pile Bent Pier. If a pile supported footing is used instead, subtract from the pile length

the distance from the cutoff elevation shown to the proposed top of pile elevation.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 4 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated **Pile Cutoff | Pile Embedment Grour]d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-5 429.5 2 410
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
409 364.47 402.27
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
105 418 0 230 418 221 197
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
109 497 0 273 497 224 273
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile ) . - : . A
Length (f Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
110 578 0 318 578 262 316
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile : . : : . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
114 705 0 388 705 265 440
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
115 810 0 446 810 268 542
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*117 929 0 511 929 270 659

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
**Pijle Cutoff Elevation is for a Pile Bent Pier. If a pile supported footing is used instead, subtract from the pile length

the distance from the cutoff elevation shown to the proposed top of pile elevation.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 5 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated **Pile Cutoff | Pile Embedment Grour]d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-6 410.5 2 408.5
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
409 355.87 405.67
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
91 418 0 230 418 140 278
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - . . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
93 497 0 273 497 140 357
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile - . - - . .
Length (f Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
93 578 0 318 578 165 413
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . ; . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
99 705 0 388 705 168 537
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . .
Length (ft Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*102 810 0 446 810 169 641
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*103 929 0 511 929 170 759

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
**Pile Cutoff Elevation is for a Pile Supported Footing Pier. If a pile bent pier is used instead, add to the pile length

the distance from the cutoff elevation shown to the proposed top of pile elevation.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 6 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated **Pile Cutoff | Pile Embedment Grour]d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-7 410.5 2 408.5
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
408.5 367.07 407.03
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
94 418 0 230 418 122 296
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*08 497 0 273 497 123 374
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile ) . - : . .
Length (ft Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*08 578 0 318 578 144 434
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile : . : : . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*98 705 0 388 705 146 559
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*99 810 0 446 810 147 663
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*100 929 0 511 929 149 780

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
**Pile Cutoff Elevation is for a Pile Supported Footing Pier. If a pile bent pier is used instead, add to the pile length

the distance from the cutoff elevation shown to the proposed top of pile elevation.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 7 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated Pile Cutoff Pile Embedment G“’“T‘d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-8 429.75 2 410
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
408.3 367.23 404.73
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
109 418 1 229 418 119 299
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*114 497 1 272 497 121 376
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile ) . - : . .
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*114 578 1 317 578 142 436
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*114 705 0 388 705 143 562
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . .
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*115 810 1 445 810 145 665
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*116 929 1 510 929 146 783

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 8 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated Pile Cutoff Pile Embedment G“’“T‘d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-9 429.5 2 410
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
408.1 367.44 404.94
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
110 418 0 230 418 106 312
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*111 497 0 273 497 106 391
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile ) . - : . .
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*111 578 0 318 578 125 453
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*112 705 0 388 705 127 578
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . .
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*112 810 0 446 810 128 682
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*112 929 0 511 929 130 799

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 9 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated Pile Cutoff Pile Embedment G“’“T‘d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-10 428 2 410
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
407.2 367.48 407.48
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*108 418 3 227 418 85 333
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*108 497 3 270 497 87 410
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile - . - - . A
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*108 578 3 315 578 102 476
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*109 705 3 385 705 103 602
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . ; . . .
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*110 810 3 443 810 103 707
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*111 929 3 508 929 105 824

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
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Route: FAP 332 (IL 1)
Section:

Proposed SN: 051-0075

Pier 10 Existing SN: 051-0005

County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
Boring Log Estimated Pile Cutoff Pile Embedment G“’“T‘d Su_rface Elev.
Referenced Factored Load Elevation (f) Depth (f) Against Pile During
(kips) P Driving (ft)
B-11 429.5 2 410
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Bottom of Top of
Scour . . . .
Elevation (ft) Liguefaction Liguefaction
Elev. (ft) Elev. (ft)
405.5 367.57 405.07
HP 12x53 HP 12x53
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*112 418 3 227 418 146 272
HP 12x63 HP 12x63
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . . : . :
Length (f1) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*113 497 3 270 497 147 350
HP 14x73 HP 14x73
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile - . - - . A
Length (f Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*113 578 3 315 578 173 405
HP 14x89 HP 14x89
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . : . . :
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*113 705 0 388 705 175 530
HP 14x102 HP 14x102
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . ; . . .
Length (f) Required Geotechnical Resistance Required Geotechnical Resistance
g Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*114 810 3 443 810 177 633
HP 14x117 HP 14x117
. . Nominal Factored Factored Nominal Factored Seismic
Estimated Pile . . - : . .
Length (ft) Required Geotechnical Resistance Required Geotechnical Resistance
9 Bearing (kips) Loss (kips) Available (kips) Bearing (kips) Loss (kips) Available (kips)
*115 929 3 508 929 179 750

Note: * Indicates it is estimated the pile can be driven to rock.
Pile shoes are recommended.
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Route: FAP 332 (IL 1)

North Abutment

Proposed SN: 051-0075

Section: . . Existing SN: 051-0005
County: Lawrence Estimated Pile Lengths Contract:
Assumptions:
) i . . face Elev.
Boring Log Estimated Pile Cutoff Pile Embedment Grouhd Su_r ace =lev
Referenced Factored Load Elevation (ft Depth (ft) Against Pile During
(Kips) P Driving (ft
B-12 426.75 2 424.5
Strength Limit State (¢ = 0.55) Extreme Limit State (¢ = 1.0)
Scour Li uzgct:(t)ir:nolleev Top of Liquefaction
Elevation (ft) q - : Elev. (ft)
NA 371.65 409.15
HP 12x53 HP 12x53
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile . . . Nominal Required . .
Length (ft) Required Geotechnical Loss Resistance Bearing (kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g {xip (kips) Available (kips)
105 418 0 230 418 211 207
HP 12x63 HP 12x63
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile . - - Nominal Required . .
Length (ft) Required Geotechnical Loss Resistance Bearing (Kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g (Kip (kips) Available (kips)
*110 497 0 273 497 213 284
HP 14x73 HP 14x73
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile ) . . Nominal Required . ;
Length (ft Required Geotechnical Loss Resistance Bearing (kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g {ip (kips) Available (kips)
*110 578 0 318 578 250 328
HP 14x89 HP 14x89
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile . . : Nominal Required . .
Length (ft) Required Geotechnical Loss Resistance Bearing (kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g (Kip (kips) Available (kips)
*111 705 0 388 705 252 453
HP 14x102 HP 14x102
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile ) . - Nominal Required . .
Length (ft) Required Geotechnical Loss Resistance Bearing (kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g {ip (kips) Available (kips)
*111 810 0 446 810 255 555
HP 14x117 HP 14x117
. . Nominal Factored Factored . . Factored Seismic
Estimated Pile . - - Nominal Required - .
Length (ft) Required Geotechnical Loss Resistance Bearing (Kips) Geotechnical Loss Resistance
9 Bearing (kips) (kips) Available (kips) g {Kip (kips) Available (kips)
*112 929 0 511 929 259 670

Note: * Indicates it is estimated the pile can be driven to rock.
Pile Shoes are recommended.
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Proposed SN: 051-0075
County: Lawrence

Appendix G
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Benchmark: Chiseled square on Souteast corner of bridge hubguard of SN. 051-0005; 15.4' Rt. Sta. 54+72.6
Elev. 431.29

Existing Structure: Structure No. 051-0005, 2 22 span structure was built in 1923 as 58] Route 1, Section 16.
The superstructure was replaced in 1964 and the three north end spans were filled in, reducing the number of
spans to 19. The bridge is 819'-1%5" back-to-back and 35-8" out-to-out. The superstructure consists of a
reinforced concrete deck on wide flange beams, supported by one ciosed and one open abutment and two-column
piers on pile supported footings. The bridge is to be removed and replaced utilizing stage construction.

Salvage: None

DESIGN SPECIFICATIONS

2017 AASHTO LRFD Bridge Design

Specifications, 8th Edition

DESIGN STRESSES
FIELD UNITS

f'c = 4,000 psi {Superstructure)
f'c = 3,500 psi (Substructure)

fy = 60,000 psi {Reinforcement)
fy = 50,000 psi {(M270 Grade 50)

HIGHWAY CLASSIFICATION
F.AP. Rte. 332 - IL Rte. 1
Functional Class: Other Principal Arterial
ADT: 5400 (2020); 6600 (2040}
ADTT: 902 (2020); 1102 (2040}
DHY: 706 (2040)

Design Speed: 60 m.p.h.
Posted Speed: 55 m.p.h.
Two-Way Traffic
Directional Distribution: 50:50

Elev. 423.82

LOADING HL-83

Steel H-piles
typ. each abut.

~ Steel H-piles

Lyp. each pier
Low Dbeam

Streambed

DHW. Elev. 4297 Elov. 4138

EW.S5. Elev. 414.8 \

i

it e

Elev, 408.5 Elev. 408.5

W30 {Composite
futl fength)

Elev. 410.0 {typ. each

Allow 50#/sq. ft. for future wearing surface.

SEISMIC DATA

Seismic Performance Zone (SPZ) = 3
Design Spectral Acceleration at 1.0 sec. (5D1)
Design Spectral Acceleration at 0.2 sec. (SDS)

0.328 g
0.748 g

So0il Site Class = E

Traffic Barrier Terminal
Type 6 (5td. 631031) typ.

 Elev. 424.45

LOCATION SKETCH

STRUCTURE NO. 051-0075

- Elev. 427.91 ¢ pier 4 ELEVATION pier except as shown) ¢ Brg. N. Abut
Sta. 57+75.34 Sta. 6-3+-3'6.59.
Elev, 433.19 Efev. 432.11
Bk. 5. Abut. ¢ Pier 1 g Pier 2 € Pier 3 Pier 5 ¢ Pier 6 ¢ Pier 7 ¢ Pier 8 ¢ Pier 9 Bk. N. Abut.
Sta. 54+76.17 Sta. 55+32.84 Sta. 56+07.34 Sta. 56+93.34 Sta. 58+65.34 Sta, 59+51.34 Sta. 60+37.34 Sta. 61+23.34 Sta. 62+09.34 Sta. 62+83.84 Sta. 63+40.5]
Eilev. 431.46 Elev. 43].79 Elev, 432.21 Elev, 432.70 Elev. 433.68 Elev, 433.93 Elev, 433.77 Elev. 433.3] Elev. 432.82 Elev. 432.41 [/ . .Elev. 432.09
________ i 30' Bridoe approach
. Limits of slab. typ.:
. 3| Boring 9 Boring 11 it
= 5 NI g -$- to
LT~ o A - e oty e TSP sttt ttttel ottt E—— it E————————tattt s —ep———_ Lt 5 L E L8 L8
vt 7 N1
w» g , '
f 72 |1
t T
: o i) afe BDfIfn'? 12
| By & s e T T
T 1 i {} . I . " z
Zls L“]L.% ¢ Brg. 5. Abut, Boring 6 i Boring 8 ! ® Boring 10 é SE IL Rte. 1
© Sfa. 54+80.09 At € Structure : wlt & PG
Elev. 431.48 [ ..t77 Sta. 59+08.34 R
Temp. soil ret. system, typ. |
Drainage Scupper | ‘ 59-6" 6" @ Floor drain| 4I'-0" i | 4 Spa. at 150" 71-0" 59'-5" Drainage Scupper,
DS-11 spacing, typ. J spacing, typ. 15-0" = 60'-0" ' ' L [ #5-11 spacing, typ.
o 3 Spa. at - - e 21-6
j5-0" 15-0 15-0" = 450" 13-0 15'-0 i15'-0 15'-0"
2-11" 529" 746" 86'-0" 86'-0" 86'-0" a6'-0" 86'-0" 86'-0" 746" 52'-9" F-11"
864'-4" back-to-back abutments
"o PLAN
—_—r
g ¢ s g g g BE S st
= o]
S % @ © § © oz < Up to ¥" may be ground off the bridge deck
o m = @ [+ < 2L <2 and the bridge approach siab.
Mmoonfn Wiy e nloy Blo S~ i
JO LS [ S o Je o ey fw e LN The profile grade shows the final elevations
8lg slg & Bl miy Sy by B|o ft indi
] A% BY Hg i G . ater grinding. - .
I T I D P I win N Stone Riprap All structural steel within 6 feet of an expansicn
- @ I~ E_, o E_, =z =& |3 Bl G ~ _5-_3 foint shall be metalized or galvanized.
Qly wld Ay ol il alfw bra¥tost o |& -
Elev. 417+ ' %\“’ 3rd PM.
) l Range ]2W| Range 1]W
5 Bedding . v GENERAL PLAN & ELEVATION
+0.02% 200 Vert. Curve S | (.
kS = i S ILLINOIS ROUTE 1 OVER
200" Vert. Curve h . , = 1 :
Pmﬁ ;’ L@Ef LiiABE Filter Fabric S T il 4 EMBARRAS RIVER OVERFLOW
. af % i *
SECTION A-A B é\ foe— l F.AP. RTE. 332 - SEC. (16BR-1,BR-2)B-1]
E— S A LAWRENCE COUNTY
A TN STATION 59+08.34
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5"

SECTION THRU PILE SUPPORTED
STUB ABUTMENT

WATERWAY INFORMATION

{Piers 5 & &)

42'-140" out-to-out Existing Overtopping Elev. 428.23 at Sta. 66+41
Drainage Area = 2,329.3 sq. mi. Proposed Qvertopping Elev. 428.23 at Sta. 66+41
—— @ IL Rte. 1 Flood Event Discharge {cfsj | Opening Ft? Nat. Head - Ft. Headwater Elev.
g 75 Exist. Prop. | Exist. | Prop. | HW.E. | Exist. | Prop. [ Exist. | Prop.
: - SN 051-0063| 20466 20466 /630 7639
S ! St I t
- g0 (age [ construction ppg g€ M construction 1ros 10 SN 051-0075| 12950 | 12860 | 7560 | 8349 | o s | 05 | 0o | 4267 | 4267
Shoulder ; Lane Lane Shoulder SN ?_501;?074 4%93123_:? 47903025;? }4;24454 240650997 ‘ ) . ' .
15-0" 50" 4-0" 110"
- } n ] SN 051-0063]1 27365 27365 8450 8450
5
stese ”Té;?a;cf;;ry concrete tage 1 traftic 30 SN 051-0075! 17240 17185 | 8555 9696 428.5 0.1 0.1 4286 | 428.6
barcior D Overtopping | SN 051-00741 8843 | 8898 | 4425 | 5232 ' : : : -
! : Total 53448 53448 | 21430 | 23578
- i =] < SN 051-0063| 31775 31775 8833 8933
*¥ -
@~ ope 2.0% SN 051-0075| 18512 | 18760 | 8555 | 10310
_ Slope 1.5% A / ) _Slope 1.5% # . 50 SN 051-0074| 9579 | 9331 | 4425 | 5232 | 497 | 01 | 00 | 4298 | 4297
L s RS N IR Total 59866 | 59866 | 21913 | 24475
$ SN 051-0063| 39647 | 39647 | 9899 | 9899
ll 5N 051-0075| 18858 19027 8555 10310
o o -~ - 106 rew o051-0074] 9623 | 9460 | 4425 | 5232 | 20| 01 | 01 | 4321 4321
"“'é"“‘ ._______. A . Total 68128 68128 | 22879 | 25441
H : SN 05]1-0063| 42689 42689 | 10488 | 10488
; H SN 051-0075| 22598 22833 8555 10310
200 SN 051-0074| 11590 | 11355 | 4425 | 523z | 334 | 00 | 00 | 4334 4334
-7k Total 76877 76877 | 23468 | 26030
- — I SN 051-0063| 45887 45887 10681 | 10681
WB;? I{Comhasite Stage [ removal Stage I1 removal 500 gx ggi"ggzg ?Z;gg ?ggg; zigg 1502331; 434.9 0.1 0.0 435.0 | 434.9
full fength} typ. -
EN L 5 Beam spaces at 7'-4" = 368" ERT Total 87534 87934 | 23661 | 26223
CROSS5 SECTION * Prior to grinding. DESIGN SCOUR ELEVATION TABLE
{Looking North) w After grinding. Event / Limit Design Scour Elevations (ft.)
State S, Abut. | Pier 1 | Pler 2 | Pier 3 | Pier 4 | Pier 5 | Pier 6 | Pier 7 | Pier 8 | Pier 9 | Pier 1O N. Abut. [Item 113
v DS-11 drainage scupper G100 4238 | 4086 | 4090 | 409.0 | 409.0 | 409.0 | 408.5 | 408.3 | 406.0 | 407.2 | 4055 | 474.5
or 6" @ Floor drain (See Plan Q200 4238 | 4086 | 4090 | 4090 | 409.0 | 2090 | 408.5 | 408.3 | 408.0 | 407.2 | 4055 | 4245 5
yegr for iocations and spacing). Design 4238 | 4086 | 409.0 | 409.0 | 409.0 | 409.0 | 4085 | 408.3 | 408.1 | 407.2 | 4055 | 4245
Const. joint - Check 423.8 408.6 409.0 409.0 409.0 409.0 408.5 408.3 408.1 407.2 405.5 424.5
Swivel modular Granuwlar backfili
joint, typ. each abut.}_\ For structures
|
ST . \« N 'Z'.A;Dprdac_fi s'f-ab—'_”.. o %
W30 (Comp. .'., L ,,L
full length) L A I Structure Excavation
1
. l_ IH
Geocompasite I
Wall Drain li
li
Geotechnical fFabric For Iy
French Drains . Iy G d i
Drainage Aggregate [ Ground fine I K round fine
A |
. S EN ::,il TR
~5— e —— ! |
[ / | I e 1
20 4 @ Perforated Elev. 410.0 |l No. & spacing as i} L —_———— e —
' pipe underdrain I req'd. by design il L' No. ,& spacing as I}l \
Steel H-piles Ly H reqd. by design H Elev. 408.5
—— Bk. of Abut. |i| |'|
G
i PIER SKETCH PIER SKETCH
(Piers 1 thru 4 & 7 thru 10} DETAILS

JLLINOIS ROUTE 1 OVER

EMBARRAS RIVER OVERFLOW
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