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Project Description and Proposed Structure Information

The following report presents geotechnical recommendations for the complete structure
replacement of the structure carrying US Route 45 over East Branch Green Creek in
Effingham County. This project consists of the removal and replacement of the existing
widened reinforced concrete slab bridge with a triple 12’ x 12’ cast-in-place box culvert
skewed 0°. This project will be constructed under staged construction.

Existing Structure and Site Information

The existing strueture, consists of an original 40°’-0” single span concrete slab bridge on
closed concreté abutments supported by spread footings. The structure has been
widened on each sidesby_.a reinforced concrete slab superstructure with three 12°-0”
spans, 40'-0” bk.-bk.<of .new, abutments. The substructure was widened with closed
abutment extensions and hew T-type cantilevered wingwalls on spread footings. Stone
riprap has been placed in the streambed to protect the existing foundation from scour.

Subsurface Exploration and Generalized Subsurface Conditions

The lllinois Department of Transportation conducted a total of two (2) soil borings, one
near the SW corner and one near the NE~“Corner of the existing structure. See the
attached Soil Boring Logs and Subsurface Data Profile for geotechnical data.

. The borings were conducted on September 5, 2008. The,boring results show that upper
soil layers above elevation of approximately 565 consist of soft to medium silty clay
loams. These soils are underlain by very stiff to hard clay loam till with an average
unconfined compressive strength of 5.2 tsf.

The surface water elevation of East Branch Green Creek is 564.9' at the existing
structure. The boring results indicate ground water was discovered at 557.6’° and upon
completion at 546.1°. After 144 hours, the borings indicate the groundwater elevation was
determined to be 556.2". Groundwater is not expected to affect the foundatien design or
construction activities. '

Seismic Considerations

The project site is located in Seismic Performance Category (SPC) A based oh a
horizontal bedrock acceleration coefficient (A) of 0.065. The Site Coefficient (S) isy1.0
using an AASHTO Soil Profile Type I. No serviceability problems are anticipated for a
seismic event at this location.
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Scour

In 20083, riprap was placed to mitigate the scour occurring along the abutment footings.
The Hydraulic Report prepared in January 2007 indicated contraction scour for the
proposed structure was calculated to be zero for the 100-year storm. The contraction
scour for the existing structure and pier was calculated to be 4’ for the 100-year storm.
Designyscour elevations are 557.7° downstream and 558 upstream. The proposed
channel velocity is 5.9 ft/sec. Foundation elements of the proposed culvert should be
protected with stone riprap.

Down Stream . Up Stream

Design Scour Table 5577 558.0

Wihgwall Alternatives

The proposed wingwallsare 19'-0" long and have a design height of £17°-9” and fill height
of +5’-0". Based on Culvert'*Manual policies, a standard horizontal cantilever design or an
alternate L-type wingwall design are not appropriate for the proposed geometry. A T-type
wingwall design was evaluated for use at this site. Foundation soils are adequate at this
location for a proposed T-typeswingwalhon spread footings. Consideration of a special
design horizontal cantilevered wingwallwas not considered due to length and fill height.

The elevation for which the T-type cantilevered wingwalls will be founded is 557.7’. The
unconfined compression strength at this/elevation is 8.2 tsf with an allowable bearing
pressure of 2.7 tsf. Based on Culvert Manual’s vertical cantilever T-type wingwall design
tables, the maximum bearing pressure at the«oe,of thefooting is 1.6 tsf. The foundation
soil is adequate to support the proposed T-type cantilever wingwall on spread footings.

Soldier pile wingwalls were also considered as an alternate to the T-type cantilever
wingwalls. Since good foundation soils are present and’sinee ground water is not
anticipated to be a problem at this site, T-type wingwalls should be easy to construct at
this location. The additional excavation required to construct the T-type wingwalls can
easily be accomplished when excavating for placement of the barrel and while removing
the existing structures. For these reasons T-type cantilever wingwallsare expected to be
a better solution at this location.

Box Culvert Evaluation and Design Recommendations

Based on the results of the soil borings we recommend that the proposedsculvert'be
constructed on the existing material in place at the culvert location. Settlement problems
are not anticipated at the site. The proposed structure will not cause a large change in
the overburden to foundation soils.

The District prefers a reinforced concrete box culvert alternative at this location. The
precast box culvert alternative is not a good option for this structure due to the large size
and multiple cells.

Due to the length of the proposed wingwalls and the presence of good foundation
material, we recommend that the wingwall type be a T-type vertical cantilevered wing.

Riprap as an outlet protection is recommended due to high outlet velocities.
2
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Construction Considerations

Stage Construction and Temporary Soil Retention System:

This’ project will be constructed under staged construction. A cantilevered temporary
sheet™pile wall is not feasible at this location due to lack of adequate embedment before
encountering hard clay till. Guide Bridge Special Provision 44 “Temporary Soil Retention
System” should be used. Embankment constructed above the barrel at the Stage
Construction Line of the proposed box culvert is approximately 5’ in depth. A temporary
geotextile retaining wall will be used at the stage line to retain fill above the barrel during
Stage 2 Construction.

The use of cofférdafms or underwater structure excavation protection is unnecessary. The
creek bed has minimal flow,for a majority of the year, but during periods of high periodic
flow, limited pumping and«water diversion will allow for construction.

Excavation and Backfill:

Excavation behind the existing closed abutments will be required prior to existing
superstructure removal. The,_exXisting, slabs provide support for the existing bridge
widening. The existing closed abutments will need to be excavated prior to removal of
the existing concrete slab and widening.” A«1%%2:1 cut slope behind the existing abutments
during stage construction will be used. #The proposed culvert will be backfilled with a

granular backfill material.

Ground Improvement:
No ground improvements are required at this site.
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SOIL BORING LOG
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lll)lii‘:lisli:rl'ag;f);il'it?r}:glaty:f Transportation Date ﬂ[os—
ROUTE FAS 1652 (US 45) DESCRIPTION Green Creek LOGGED BY _E. Sandschafer
SECTION (13BY)B-1 LOCATION _NE 1/4, SEC. 27, TWP.9 N, RNG.6 E, 3 PM
COUNTY Effingham DRILLING METHOD _ Hollow stem auger & split spoon = HAMMER TYPE Auto 140#
STRUCT. NO. 025-0024 DI B | U/ M \'surface WaterElev.___ 56494 ft |DP| B | U | M
Station 262+10 E|l L | C | O | stream Bed Elev. 56340 ft |E| L [ C | O
P| O S 1 P|] O S I
BORING NO. 1 T W S || Groundwater Elev.: T W S
Station 261+72 HI § |Qu | T First Encounter Dry _ft Hi § [Qu | T
Offset 12.50ft Lt . Upon Completion Dry ft
Ground Surface Elev. _580.79  ft |(ft)| (/6")| (tsf)| (%) || After_144 Hrs. 556.2 ft |(ft)| (/6") | (tsf) | (%)
7 1/2" asphalt shoulder. 58019 | Hard, very moist, brown to gray, |12 84|10
Soft, very damp, brown, SILTY ] CLAY LOAMTILL. 17 | 8
CLAY. L | .
I 9
2 03| 25 13 [ 82| 10
2 B ] 50/2"p S
576.29 _| ]
Medium, damp, brown, SILTY 5| 1 25| 12
LOAM. 2 |10.64 17 || No recovery this trip - possible 17
1 2 | PP cobble in sampler shoe. 1 19
57379 | ]
Soft to medium, damp, brown, 0 8
CLAY LOAM. 2 [05] 13 9 (47 9
2 B 13 B
571.29  _| ]
Soft, very damp, red/brown/black, 0] O 30| 7
3 [ LOAM. : 1 103 15 11 | 46| 9
§ T B 1 14 B
5 _ _
] ]
] 0 |
E 0 0.3} 20
o 2 B
7] —
g 566.29 J
§ Very stiff, damp, gray to brown, 5| 2 Y
g | CLAY LOAM TILL. 3 [25 [ 11 11 [ 5.0 | 10
g 1 4 | B 54479 | 15 | B
3 | Extent of exploration. B
§
g 170 =7 Benchmark: BM 603 chiseled —
2 — : square on NE corner of existing S
3 13 | B bridge, Sta 262+30, 22' Rt = ]
2 579.56' elevation. Provided by
8 Program Development. ' I
g 560.79 20| 6 a0}

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

BBS, from 137 (Rev. 8-99)




lllinois Department
of Transportation

Division of Highways
Hlinois Department of Transportation

ROUTE EAS 1652 (US 45) DESCRIPTION Green Creek

Page 1 of 1

SOIL BORING LOG

Date 9/5/08

LOGGED BY _E. Sandschafer

SECTION (13BY)B-1 LOCATION _NE 1/4, SEC.27, TWP.9 N, RNG.6 E, 3 PM
COUNTY Effingham DRILLING METHOD _ Hollow stem auger & split spoon = HAMMER TYPE Auto 140#
STRUCT. NO. 025-0024 DI B | U | M |surface WaterElev.___ 56494 ft (D[ B | U [ M
Station 262+10 El L | C | O | streamBed Elev. 56340 ft |E[ L | C | O
P| O | S 1 P| O S |
BORING NO. 2 T| W S || Groundwater Elev.: T| W S
Station 262+45 Hi S Q| T First Encounter 557.6  ft HI § |Qu | T
Offset 12.80ft Rt . Upon Completion 546.1 ft
Ground Surface Elev,__579.56  ft |(ft)| (/6")| (tsf) | (%) || After_144 Hrs. 568.7 ft |(ft)| (16"} (tsf) | (%)
5 1/2" asphalt shoulder. 579,06 Hard, very moist, gray, SANDY |17 |82 8
Stiff, damp, brown, SILTY CLAY. CLAY TILL. (continued) 20{ S
N 55756 |
4 Hard to very stiff, damp, gray, 7
4715 | 13 ||CLAY LOAMTILL. 12 [ 56| 10
T s/ |ppP S| 15| B
' 575.06 _ |
Soft to medium, damp, gray, 5 3 25| 7 )
SANDY LOAM. | 3 |5 18 10 [ 53| 10
3| B "1 15| B
1 2 G
3 (07 15 10 [ 44 | 11
» 5 S 12 B
570.08  _ | |
Medium, damp, brown marbled -10] 1 30| 6
g |gray, CLAY LOAM. | 27[o6]20 8 [37] 12
¢ 3|8 112 | B
E N -
] ]
2 0 _
£ 566.56 1 02| 20
3 | Very soft, very damp, gray, 2 B
< | SANDY LOAM. ]
3 565.06 N
8 | Hard, very moist, gray, CLAY 15| 8 355
g [LOAMTILL. [ 127710 NCEESNEE
E 71 S 543.56 12 | B
] | Extent of exploration. |
'E i 562.56 —
g |Hard, very molst, gray, CLAY S |t Benchmark: BM 603 chiseled .
2 ' : square on NE corner of existing —
4 15 | B bridge, Sta 262+30, 22' Rt = ]
z 579.56' elevation. Provided by
g 560.06 | Program Development. __
5 20| 11 -40

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)

The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)

BBS, from 137 (Rev. 8-99)
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