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1.0 Project Description and Proposed Structure Information

This structure is to consist of replacement of existing structure 096-0007 carrying
US Route #15 over Dry Fork Creek in Wayne County, Illinois. This structure lies
approximately two miles east of Sims on Route #15, between Sections 2 and 11 in
Township 2 South, Range 6 East of the Third Principal Meridian in Wayne
County.

-}

FAP 821

The project includes construction of a three span structure with a length of 137’
0” back to back of abutments, and a width of 36 0”. The new structure will
consist of a concrete deck at an approximate elevation of 405.5 resting on pile
supported abutments and piers. The new structure will have 2:1 end slopes with a
20 foot berm on the east side of the streambed. The proposed streambed elevation
is 385.1. Intermediate supports are 42’ 9” east and west of the new abutments.
This structure will be constructed using stage construction with one lane open to
traffic.




2.0 Existing Information

The existing structure was constructed in 1922 and reconstructed in 1957. The
original structure consisted of a two span reinforced concrete thru girder
superstructure founded upon pile supported closed abutments and a solid wall pier
on pile supported footings. In 1957, the structure was widened from 20 to 28 feet.
The existing superstructure consists of continuous two span, 6 steel beams with a
reinforced concrete slab and two pile bent supported approach slabs with no skew.
The existing structure will be completely replaced.

3.0 Site Investigation, Subsurface Exploration, and Conditions

This structure lies in the Mt. Vernon Hill Country physiographic division, which
generally consists of a thin mantle of loess overlying Illinoisan glacial drift and
alluvium. The area in the vicinity of this structure has been influenced by Skillet
Fork Creek alluvial deposits overlying shale and sandstone bedrock.
Pennsylvanian deposits of shale, sandstone, coal, and limestone generally lie at
relatively shallow depths in this area. The immediate site subsurface conditions
consist of about one foot of asphalt and concrete pavement overlying about eight
to fifteen feet of gray to brown silty clay to silty loam. Below these soils lies two
to four feet of soft silty loam, that overlies brown mottled gray clay loam. The
clay loam extends to depths ranging from about 34 to 39 feet, where a very stiff
gray clay loam to sandy loam was encountered. Gray shale was encountered at
about 69 feet in all of the soil borings.

A rock core cut in Boring #3 indicates the shale extends to about 73 feet in depth,
where a gray sandstone was encountered. The sandstone extends down to at least
the bottom of this soil boring.

Three soil borings were drilled at this structure, located as follows:

Boring #1 1245+62 (6.5° Left)
Boring #2 1246+30 (7.0’ Right)
Boring #3 1247+28 (7.0’ Right)

The upper silty clay to clay loam is firm to stiff, with unconfined compressive
strengths ranging from 0.4 to 2.0 tons per square foot, averaging 1.2 tsf. Standard
penetration test values range from 4 to 10 blows per foot. Moisture contents vary
from 2 to 26 percent, averaging 19 percent. These upper soils appear to be in fair
to good condition in relation to the stability of the bridge abutments.

The sandy loam encountered at 8.5 feet in Boring #1, and at 15 feet in Boring #2
is very soft, with unconfined compressive strengths ranging from 0.1 to 0.4 tons
per square foot, averaging 0.3 tsf. Standard penetration test values range from 2 -
to 4 blows per foot. Moisture contents of 26 to 30 percent were encountered in
the soft loam, averaging about 26 percent. These soils have a high settlement

potential.




The clay loam encountered below about 10 to 20 feet at this site ranges from soft
to stiff, with unconfined compressive strengths ranging from 0.1 to 1.7 tons per
square foot, averaging 0.9 tsf. Standard penetration test values range from 2 to 13
blows per foot, averaging about 7 bpf, Moisture contents vary from 17 to 26
percent, averaging 22 percent. These soils have a moderate settlement potential.

The glacial till encountered at about 34 to 39 feet in depth is very dense, with
standard penetration test values ranging from 21 to in excess of 100 blows per
foot, averaging 41 bpf. Unconfined compressive strengths range from 0.8 to 7.9
tons per square foot, averaging 4.2 tsf. Moisture contents vary from 12 to 18
percent. The glacial till has a very low settlement potential.

The shale encountered at about 69 feet in depth is very dense, with standard
penetration test values in excess of 100 blows per foot. The shale is estimated to

have a very low settlement potential.

Ground water was encountered at the following elevations:

Boring No. Upon Completion After 72 Hours
1 387.8 389.4
2 N/M N/M
3 392.9 391.9

N/M — Not Measured due to borehole drilled through bridge deck.

4.0 Geotechnical Evaluation

4.1 Settlement

Very little additional fill is anticipated at the approach abutments, due to the
elevation of the new structure being about the same as the existing structure.
On the east side of the new structure, the 20 foot berm will actually be
constructed at a lower elevation than the existing soil currently in this area.
Due to the subsoils supporting no more load than the current overburden
loadings, we anticipate less than 0.25 inch of settlement at the end slopes. No
remedial methods are recommended to limit the settlements at this location.

4.2 Slope Stability

Due to the elevation of the existing structure being roughly the same as the
proposed structure, we do not anticipate problems with the embankment
stability. The seismic analysis has been determined using a peak horizontal
ground acceleration of 0.093g. Stability analyses have been performed on
both end slopes and determined the following factors of safety based upon the
unconfined compressive strength tests:




Location Analysis Factor of Safety

East End Slope Steady State 1.5
East End Slope Seismic 1.2
West End Slope Steady State 1.6
West End Slope Seismic 1.1

These factors of safety appear acceptable for the proposed structure.
4.3 Seismic Considerations
Seismic Performance Zone (SPZ) =2
Design Spectral Acceleration at 1.0 sec. (Sp;) = 0.286
Design Spectral Acceleration at 0.2 sec. (Sps) = 0.687
Soil Site Class =D
4.4 Scour

Scour elevations have been determined for the piers as 13’ for the 100 year
flood, which results in estimated scour elevations as follows:

Design Scour E. Abut. Pier 1 Pier 2 W. Abut.
Elevation (ft.) 397.9 372.1 372.1 398.1
4.5 Mining Activity

The mine maps available from the State of Illinois Geological Survey indicate
the site has not been undermined. No coal mining has been performed in
Wayne County. Therefore, subsidence is not a concern at this location.

5.0 Foundation Evaluations and Design Recommendations
5.1 Bearing Capacity of Bridge Approaches

The approach footings require 2.0 ksf as maximum applied service bearing
pressures per IDOT ABD 08.3. Data provided in the boring logs indicates the
- subsoils at each approach in the upper five feet of both of the approaches have
bearing pressures in excess of 2.0 ksf. Due to the new approaches having
about the same elevation as the existing abutments, we do not foresee
problems with settlements at either approach. Therefore, ground
improvement at both abutments does not appear necessary. :




5.2 Foundation Recommendations

Both drilled piers and spread footings are not practical or economical
alternatives for this structure. The subsoils do not have adequate strength for
economical design of spread footings, and settlements would be extremely
high. Drilled piers are not a cost effective alternative for the structure due to
their depth and the difficulty of installing the piers at the intermediate bridge
supports.

It is recommended the structure is supported upon steel H piling or metal shell
concrete filled piles. Factored loadings for the abutments and piers have been
tabulated using the following assumptions:

Abutments: 1500 kips

Piers: 2000 kips

Pile Cutoff Elev: West Abutment—  400.12
East Abutment — 399.88
West Pier - 402.63
East Pier - 402.54

Ground Surface At Pile: 398.1 (Abutments)
384.1 (Piers #1 and #2)

Based upon the soil borings, the following soils at the corresponding
elevations appear to be susceptible to liquefaction due to low unconfined
compressive strengths or standard penetration test values, and were taken into

account during the seismic design of the piles:

Boring No. Liguefiable Subsoils (Elevation)
1 377.5-380.4
2 365.6-380.6
3 377.5-380.4

The subsoils at these locations consist of either loose sands or soft loamy soils
that have the potential for liquefaction.

Due to the size of this structure and the estimated loadings, metal shell or H-
piles appear feasible at this location for support of the axial bridge loadings.
The piles should be sized and spaced according to current IDOT LRFD design
policy in coordination with the pile tables enclosed. Once the necessary
factored resistance available (Rf) is determined from the structural loadings,
the nominal required bearing (Rn) and estimated pile lengths can be
determined using these tables.




Pile Design Table

West Abutment — Boring No. 1
Rn (kips)
Metal Shell 14” x 0.312” Walls*
167
223

HP 12 x 63 270
458

HP14x 73 321
543

East Abutment — Boring No. 3

Rn (kips)
Metal Shell 14” x 0.312” Walls*
247
498
HP 12 x 63 408
HP 14x 73 493

Rf (kips)
92
123

149
252

177
299

Rf (kips)
136
274
224

271

Seismic
Rf (kips)

21
78

67
216

83
257

Seismic
Rf (kips)

104
354
208

257

Estimated
Length (ft.)

31
41

41
46

41
46

Estimated
Length (ft.)

44
54
54

54

The following are estimated pile lengths and capacities for piles driven for
piers in the stream bed for the intermediate piers:

Pile Lengths for Intermediate Pier #1 - Boring No. 2

Rn (kips)

Metal Shell 14” x 0.312” Walls*
352
394

HP 12 x 63 267
446

HP 14x 73 317
549

Rf (kips)
181
204

122
228

144
282

Seismic
Rf (kips)

278
320

147
353

174
440

Estimated
Length (ft.)

47
57

67
70

67
70




Pile Lengths for Intermediate Pier #2 - Boring No. 2

Seismic Bstimated
Rn (kips) Rf (kips) Rf (kips)  Length (ft.)
Metal Shell 14” x 0.312” Walls*

352 181 278 47
394 204 320 57
HP 12 x 63 267 122 147 67
446 228 353 70
HP 14x 73 317 144 174 ‘ 67
549 282 440 70

% _ Pile shoes are recommended for the 14 inch metal shell piles due to dense
subsoils encountered near the bearing elevations.

Our experience in this area has been pile tip elevations have been seated at
about three to four feet into the dense bedrock. However, the bearing capacity
of the piles should be determined for each pile based upon the WSDOT

driving formula.

A test pile is recommended at Pier #2 due to lack of a soil boring at this
location.

5.3 Lateral Stability

The lateral stability of the proposed piles may be calculated using the
following soil strength parameters:

Saturated  Static Soil
Strain @

Equivalent Phi Undrained 50% Soil Unit Modulus
Shear of Peak Weight Parameter

Material Depth** Skin Angle Strength Strength
Type (Ft.) Friction Dedrees (PSF) (E50) (PCF) k (pci
(PSF)
2" 0-25 350 N/A 1200 0.010 125.0 500 PCI
1* 25-356 200 N/A 600 0.020 125.0 100 PCI
2" 35-70 870 N/A 4200 0.005 125.0 1000 PCI
9* Below 980 N/A 10000 0.0005 130.0 2000 PCI
70

* 1 - Soft Clay, 2- Stiff Clay with free water, 3 - Stiff Clay
without free water, 4 - Sand, 5 - Linear Interpolation (p-y
curves), 6 - Hard Rock, 7 - Silt, 8 - API Sand, 9 - Weak

Rock

** _ Below abutment ground line elevations.




6.1 Underwater Structure Excavation Protection

Based upon the streambed flow elevation at the time of the soil borings
(388.39), the high surface water elevation is estimated at approximately
elevation 392.14, which is only about seven feet above the proposed
streambed elevation of 385.1. Therefore, since this is less than ten feet in
depth, underwater structure excavation protection may be used during
construction of the intermediate piers. This includes diversion of water by
sheet piles, timbers, concrete, or approved embankment material which are
adequate to support the excavation are possible alternatives for this type of
protection. The underwater structure excavation protection system is usually
designed by an engineer retained by the contractor.

6.2 Temporary Soil Retention System

During construction it will be necessary to provide sheet piling at each
existing abutment for stage construction. There is not adequate room at this
site for temporary slopes, and mechanically stabilized slopes do not appear to
be economically feasible for such a small project, since these usually require a
specialty contractor. Geotextile walls are usually used in Stage 2 for retention
of the fill adjacent to the driving lane, however there is little grade differential
between the old and new construction. The area adjacent to the temporary
stage construction lane is very limited. Therefore, ground improvement
techniques and temporary construction slopes will not aid in stabilization of
the side slopes due to the close proximity of the lane to the new culvert
location. Preliminary plans require temporary sheet piling at both abutments.
The sheet piles may be designed using the following soil parameters:

Cohesion  Phi Angle Sat Unit Moisture
Soil Type (ksf) (deg) Wt. (PCF) (%)

Silty Clay (0-12°) 1.0 0 125.0 19
Clay Loam (12-35%) 0.9 0 125.0 22
6.3 Existing Structure

The existing structure lies between the new bridge abutments, with a support
near the middie of the streambed. Therefore, the existing supports do not
interfere with construction of the new bridge, so they should not require removal
prior to construction.




6.4 Backfill

. Porous granular embankment (special) will be placed behind both abutments to
- facilitate drainage. Four inch perforated drains should allow any seepage water

to drain out of these abutment backfill areas.
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lllinois Department Page 1 of 2

of Transportation SOIL BORING LOG

Division of Highwaya
lliinols Dapartment of Transportation Date M

Latitude W 88 deg 29.883 min, Longitude N 38 deg 22.271 min, Map Datum WGS 84

ROUTE FAP 821 DESCRIPTION Dry Fork LOGGED BY E. Sandschafer
"SECTION (18BY1)B-1 LOCATION _Sec 2 -SE 1/4, Sec 11 - NE 1/4, SEC., TWP.2 S, RNG.6 E, 3 PM
COUNTY Wayne DRILLING METHOD _ Hollow stem auger & split spoon  HAMMER TYPE Auto 140#
STRUCT. NO. 096-0007 D| B | U| M |isyrface WaterElev.___ 38839 f (D | B [U I M
Station 1246+42 El L | € O | streamBedElev. 38516 ft |E| L | C|O
P| O S | ; P| O S I
BORING NO. 1 W Abut T|W S || Groundwater Elev.: T, W S
Station 1245+62 H| S8 Q| T | FirstEncounter 3696 ft (H| S Qi@ T
Offset 6.50ft Lt W Upon Completion 387.8 ft W
Ground Surface Elev. 404,58  ft |(ft)| (/6") (tsf)| (%) || After_72 Hrs. 3894 ft |(ft)[(/6") ) (tsf) | (%)
3" asphalt on 9 1/4" concrete Medium to stiff, damp, 2 [09] 25
pavement. 40358 | browr}lgray/red, SILTY CLAY. -1 3 B i
Stif, damp, gray, CLAY. ] (continued) _
] 4 11
4 20| 16 3 15| 24
6 B 5 B
40008 _| 380.08 |
Medium, damp, gray, SILTY 5| 2 Very soft, very damp, gray mottled 25| 1
CLAY. 3 | 0.9 | 22 |l red, SILTY LOAM. 2 1041 26
1318 12| 8B
—1 2 ST 5 = 377.38 — 1
iff to medium, damp,
2 108 | 26 | redfgray/lue, SANDY LOAM. _ |4 12117
396.28 2 B 4 S
Very soft, very damp, gray, SILT.
10l O ol 3
30308 | 0 |01 28 ] 6 0.9 | 19
Medium to stiff, damp, 3 | B 7|8
brown/grayi/red, SILTY CLAY. ] ]
— , _—
3 15| 25 ]
5 S
_ 37008 _|
45 2 Stiff, damp, gray, CLAY LOAM 5] 3
41025 ||TILL. 5 117116
4 | B 116 | B
— 4 |
2 |06 | 24 ]
2 B ]
20| 1 o B

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 Page 2 of 2

of Transportation SOIL BORING LOG

Hinale Doparmers/ s Transportation Date __9/23/08

Latitude W 88 deg 29.883 min, Longitude N 38 deg 22.271 min, Map Datum WGS 84

ROUTE FAP 821 DESCRIPTION , Dry Fork LOGGED BY _E, Sandschafer
SECTION (18BY1)B-1 LOCATION _Sec2 - SE 1/4, Sec 11 - NE 1/4, SEC., TWP.2 S, RNG. 6 F, 3 PM
COUNTY Wayne DRILLING METHOD _Hollow stem auger & split spoon  HAMMER TYPE Auto 140#
STRUCT. NO. 096-0007 DI B | U| M |lsyface WaterElev.___388.39 # |D| B | U | M
Station 1246+42 El L | C | O | stream Bed Elev. 38516 ft |E| L | C | O
P| O} s I , Pl O | S |
BORING NO. 1 W Abut T W S || Groundwater Elev.: T W S
Station 1245+62 H| S |Qu | T {| FirstEncounter 3696 ft |[H| S |Qu| T
Offset 6.50ft Lt . Upon Completion 387.8_ ft ,
Ground Surface Elev,  404.58  ft |(ft}| (/6") [ (tsf)| (%) || After 72 Hrs. 380.4 ft [(ft)] (/8") | (tsf) | (%)
Stiff, damp, gray, CLAY LOAM 11 | 5.8 | 13 || Very dense, very moist, biue 50/1"
TILL. (continued) 119 | B marbled brown, SANDY CLAY _'\50/0"
TILL w/ many Sandstone —
— fragments. (continued) —
360.08 | ]
Medium, damp, gray, SANDY 451 5 _-65]
LOAM. 35908 | 11 | 0.8 | 14 ]
Dark blue/black/brown, SANDY 23 S
CLAY TILL. ]
355.08 335.08
Stiff, damp, gray, SANDY LOAM. 50| 5 Very dense, moist, gray, SANDY _70/50/3" 7
10 1.9 CLAY SHALE. fa4.68/~ |50/1"
112 | B Extent of exploration. _\50,1--
| Benchmark: BM 469 Cut square __
on bridge curb in SW corner of
-] existing structure, Sta 1245+70, —
— 15' Rt = 405.27' elevation. —
— Provided by Program —
1 Development, ]
-55 -75
345.08 .
-60|50/1 18 Al .80

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)




Latitude W 88 deg 29.870 min, Longitude N 38 deg 22.270 min, Map Datum WGS 84

Illinois Department Page 1 of 2

of Transportation SOIL BORING LOG

ﬁlil‘:\l:}gyl‘):;?:t%‘my:fTranspoﬁatlon Date -—9—/&&6—
ROUTE FAP 821 DESCRIPTION Dry Fork LOGGED BY _E. Sandschafer
SECTION (18BY1)B-1 LOCATION _Sec 2 - SE 1/4, Sec 11 - NE 1/4, SEC., TWP.2 S, RNG.6 E, 3 PM
COUNTY Wayne DRILLING METHOD _ Hollow stem auger & split spoon _ HAMMER TYPE Auto 140#
STRUCT. NO. 096-0007 D| B | U /| M |'gyface WaterElev.___ 38839 ft (D[ B | U | M
Station 1246+42 Ef L | C | O |l streamBed Elev. 8516 ft |E| L [C | O
P| O s t P| O S I
BORING NO. 2 Pier TIW S |l Groundwater Elev.: T W S
Station- 1246+30 Hi 8 |Qu | T || FirstEncounter 3706 ft H| § |Qu T
Offset 7.00ft Rt Upon Completion N/A _ft . .
Ground Surface Elev. 40510 ft |[(ft)] (8"} ] (tsf) [ (%) || After Hrs. NA ft | (f)] (/6" [ (tsf) | (%)
3" asphalt on 6 7/8" concrete Stiff, damp, gray, SILTY CLAY.
bridge deck. 404.30 | (continued) ]
Air. — ) J—
] 1 2
] 2 [12] 22
1 318B
| 380.60
-5 Very soft to medium, very damp, 05 2
gray, SILTY LOAM. 21041 | 23
. 2|8
1 10
B _Jofoaf2
2 B
10| a0l 1
3 0.8 | 19
] 13 |8B
T 370.60 |
15 Loose, wet, gray.‘ﬁned grair}ed. a5 O
| SAND. 4% passing #200 sieve. 0 20
_ 1 8
_ 365.60 _—__
385.20 .0 Stiff, damp, gray, SANDY LOAM. 40| 18

The Unconfined Compressive étrength (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)




Latitude W 88 deg 29,870 min, Longitude N 38 deg 22.270 min, Map Datum WGS 84

 lllinois Department
of Transportation

Division of Highways

Illinois Department of Transportation

Page 2 of 2

SOIL BORING LOG

Date __9/25/08

ROUTE FAP 821 DESCRIPTION Dry Fork LOGGED BY _E. Sandschafer
SECTION (18BY1)B-1 LOCATION _Sec2-SE 1/4, Sec 11 - NE 1/4,_ SEC., TWP.2 S, RNG.6 E, 3 PM
COUNTY Wayne DRILLING METHOD _Hollow stem auger & split spoon = HAMMER TYPE Auto 140#
STRUCT. NO. 096-0007 D| B | U| M |lsyface WaterElev.___ 38839 ft |D| B | U '(‘)"'
Station 1246+42 E| L | C | O | streamBed Elev. 3516 ft |E| L |C
P| O S I P| O S |
BORING NO. 2 Pier T W § | Groundwater Elev.: T W ?
Station 1246+30 H| 8§ jQu| T || FirstEncounter 3706 ft |(H| S |Qu
Offset 7.00ft Rt Upon Completion N/A _ ft . .
Ground Surface Elev, 40510 _ft |(ft)[ (/6") | (tsf) | (%) || After Hrs. N/A_ft | (f)| (6"} (tsf)| (%)
Stiff, damp, gray, SANDY LOAM. 36 [ 1.2 | 18 |{ Hard, damp, gray, CLAY LOAM _| 16 | 46 13
(continued) 1 43| S TILL. (continued) 23 | B
.60 _ | —
Hard, damp, gray, CLAY LOAM 45l 8 .65
TILL. 5 [ 78| 12 ]
"] 28| s ]
| 33560 |
50| © Very dense, moist, gray, SILTY . 70| 50/4" 6
16 | 4.6 CLAY SHALE. 50/1"
196 | B Extent of exploration. —50/1"
I Benchmark: BM 469 Cut square |
— on bridge curb in SW corner of ]
— existing structure, Sta 1245+70, —
_ 15' Rt = 405.27" elevation. —
] Provided by Program |
.55 Development. .75
o 9 50

The Unconfined Con\1pressive 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. 8-89)




Latitude W 88 deg 29.851 min, Longitude N 38 deg 22.268 min, Map Datum WGS 84

Illinois Department
of Transportation

Division of Highways

llinols Department of Transportation

SOIL BORING LOG

Page 1 of 3

Date __9/22/08

ROUTE FAP 821 DESCRIPTION Dry Fork LOGGED BY _E. Sandschafer
SECTION (18BY1)B-1 LOCATION Sec?2-SE 1/4, Sec 11-NE 1/4, SEC. , TWP.2 S, RNG.6 E, 3 PM
COUNTY Wayne DRILLING METHOD _ Hollow stem auger & split spoon = HAMMER TYPE Auto 140#
STRUCT. NO. 096-0007 D| B | U | M | surface Water Elev. 388.39 ft D|BJlUM
Station 1246+42 E| L | C | O | streamBedElev. 38516 _ft |E| L |C|O
P O S | P| O S I
BORING NO. 3 E Abut T W S |l Groundwater Elev.: T W S

Station 1247+28 Hi S | Qu | T || FirstEncounter 3774 ft |H| S [Qu| T

Offset 7.00ft Rt , Upon Completion 3929 ft .

Ground Surface Elev,_ 404.90  ft |(ft)| (/6") | (tsf) | (%) || After_96 Hrs. 391.9 ft | (ft)[ (58"} | (tsf} | (%)
4" asphalt on 10 1/4" concrete Stiff, damp, red mottled gray, 3 |11 26
pavement. 1 SILTY CLAY. (continued) 1 s S

403.70 —
Stiff, damp, red, CLAY. — -
| 382.90
2 Medium to stiff, damp, red marbled 1
4 [16 | 2 | gray, CLAY LOAM. 4 [10] 22
6 B 4 B
40040 38040 |
Stiff, damp, gray marbled brown, 5| 3 Very soft, very damp, red marbled 25 1
SILTY CLAY. 4 116 | 21 || gray, SILTY LOAM. 2 011 23
1 4 | B 1 4 | B
Stiff to soft, very d red 29760 ! ‘ arzso. | 0
IIT 10 , very damp, Stiff to medium, damp, gray,
marbled gray, SILTY LOAM. —1 2 |12t Ry P gray S R U
3 S 4 B
0] 1 30 1
] 4 10| 24 ] 2 10| 20
4 B 4 B
— 5 _
5 [041] 20 ]
— 5 s _
] 370.40 —__
5] 1 Hard, damp, gray, CLAY LOAM a5 9
|2 [047[ 26 ||TILL a 44|12
2 | s 115 | B
— ]
1 03] 30 ]
1 B
385.40 ]
20| 2 40| 8

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 [ast two blow values in each sampling zone (AASHTO T206)
BBS, from 137 (Rev. 8-99)




Latitude W 88 deg 29.851 min, Longitude N 38 deg 22.268 min, Map Datum WGS 84

lllinois Department
of Transportation

Division of Highways
INinals Department of Transportation

SOIL BORING LOG

Page 2 of 3

Date __ 9/22/08

ROUTE FAP 821 DESCRIPTION Dry Fork LOGGED BY _E. Sandschafer
SECTION (18BY1)B-1 LOCATION _Sec2-SE 1/4, Sec 11 - NE 1/4, SEC., TWP.2 S, RNG. 6 E, 3 PM
COUNTY Wayne DRILLING METHOD _ Hollow stem auger & split spoon = HAMMER TYPE Auto 140#
STRUCT. NO. 096-0007 D/ B | U /| M llgyface WaterElev.___38839 # |(D| B | U | M
Station 1246+42 E| L | C | O stream Bed Elev. 38516 ft |(E| L |C /O
P (o} S I P (o] S |
BORING NO. 3 E Abut T| W S || Groundwater Elev.: T| W S
Station 1247+28 Hi S |Qu| T || FirstEncounter 3774 ft |H| S |Qu| T
Offset 7.00ft Rt Upon Completion 3929 ft
Ground Surface Elev, 404.90 _ ft |(ft)|(/6")] (tsT) | (%) || After_96 _Hrs. 3019 ft |(ft)[(/6") | (tsf) | (%)
Hard, damp, gray, CLAY LOAM 16 | 7.3 | 12 | Very stiff, damp, gray marbled 344.30 16 | 3.4 | 14
TILL. (continued) 1 25 | BS blue, SANDY CLAY TILL. : 12| 8
(continued) 4410
— Gray, moist, fine grained, SAND. | —
— Very stiff, damp, gray marbled —
] blue, SANDY CLAY TILL. ]
K 58]
13 [ 72 ] 13
T 22| B ]
] 33540 _ |
50| 5 Very dense, moist, gray, SILTY 70| 36
10 | 4.4 CLAY SHALE. 334.60 50/2" 7
114 | B Borehole continued with rock 15071
coring. —
55| 78]
345.40 ]
50 9 -80

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 Page 3 of 3

of Transportation ROCK CORE LOG

Division of Highways
lllinois Departmentyo' Transportation Date 9/22_/ O_ 8

ROUTE FAP 821 DESCRIPTION Dry Fork LLOGGED BY E. Sandschafer
SECTION (18BY1)B-1 LOCATION Sec2-SE 1/4, Sec 11 -NE 1/4, SEC. , TWP.2 S, RNG.6 E, 3 PM
COUNTY Wayne CORING METHOD _ Rotary, surf set diamond bit E . CORE $
NW, conv dbl bbi, c . T R
STRUCT. NO. 096-0007 CORING BARREL TYPE & SIZE split inner
3 D|C (o] Q I E
Station 1246+42 : E|lOo| V M N
Core Diameter ___2.06  in . N
BORINGNO. ___ 3E Abut Top of Rock Elev. __33540  ft $ E E o B
Station 1247+28 Begin Core Elev. __ 33460 ft H v H
Offset 7.00ft Rt '
Ground Surface Elev, __ 404.90  ft (ft)| (#) | (%) | (%) [(min/ft)| (isf)
Gray, slight to moderate weathering, SILTY CLAY SHALE. 33460 —B3C1 85 | 73 1.2

332.20 —
Gray, slightly weathered, SANDSTONE. — ~
Rock core B3C1 from 73.8' to 74.3' depth Qu = 234 tsf, |
-75
—B3C2 84 | 69 | 1.1
Rock core B3C2 from 76.3"to 76.8' depth Qu = 464 tsf. —_
80}
324.60 7 |

Extent of exploration.

Drilled additional 1' depth into Shale, no change in material. —

Benchmark: BM 469 Cut square on bridge curb in SW corner of existing structure, Sta
1245+70, 15' Rt = 405.27" elevation. Provided by Program Development. —

Color pictures of the cores Available on request
Cores will be stored for examination until ___09/22/09
The "Strength" column represents the uniaxial compressive strength of the core sample (ASTM D-2938)
BBS, form 138 (Rev. 8-99)
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Field Rock Core Log S Date: _ -9~ 6&

Structure #: 09 (, ~0007 Boring#: DD _
Rock Core #: 33 C [ Rock Core #: 8.3 C4
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Depth: ‘(b,:b - Depth: & On o ,.
Core Time: 5153 | (1.2 P“> Core Time;- £ (“ /e ]
Recovery: 95,1% Recovéry -?-‘l&—.— | B z

RQD: _73% . /RQD: __M__& ’
Logged By: Eric Sandschafer b




Conterminous 48 States
2007 AASHTO Bridge Design Guidelines
AASHTO Spectrum for 7% PE in 75 years

Latitude = 38.371140
Longitude =-088.497930
Site Class B

Data are based on a 0.05 deg grid spacing.
Period Sa

(sec) (9)
0.0 0.254 PGA - Site Class B
0.2 0487 Ss -Site ClassB

1.0 0.125 S1 -SiteClassB

Conterminous 48 States
2007 AASHTO Bridge Design Gu1delmes
Spectral Response Accelerations SDs and SD1
Latitude = 38.371140
Longitude =-088.497930
As = FpgaPGA, SDs = FaSs, and SD1 = FvS1
Site Class D - Fpga= 1.29, Fa= 1.41, Fv= 230
Data are based on a 0.05 deg grid spacing.
Period Sa

(sec) ) _
0.0 0.359 As - Site Class D
0.2 0.687 SDs - Site Class D

1.0 0.286 SD1 - Site Class D
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_ 9038W01
XSTABL File: 9038wOl  9-08-09  14:39

******************************************
* XSTABL *
% *
* Slope stability Analysis *
* using the *
* Method of STices *
* %
* copyright (c) 1992 - 2005 ¥
*  Interactive Software Designs, Inc. *
: Moscow, ID 83843, U.S.A. :
: A1l Rights Reserved *
*
* ver. 5.207 96 - 1992 *
% *

*********************+***+**************

Problem Description : wayne Co. SN 096-0075 West Abut. SS

e = — -

11 SURFACE boundary segments

Segment x-left y-left x-right y-right Soil Unit

No. ) (fo) (ft) (ft) Below Segment
1 .0 105.4 45.0 105.4 1

2 45.0 105.4 59.0 94.6 2

3 59.0 94.6 79.0 94.6 2

4 79.0 94.6 81.2 93.5 2

5 81.2 93.5 98.0 85.1 3

6 98.0 85.1 166.0 85.1 3

7 166.0 85.1 180.8 92.5 3

8 180.8 92.5 184.8 94.5 2

9 184.8 94.5 192.1 98.1 1
10 192.1 98.1 199.6 105.6 1

11 199.6 105.6 250.0 105.6 1

7 SUBSURFACE boundary segments

Segment x-Teft y-left x-right y-right soil unit

No. (fr) (fr) (ft) (fr) Below Segment
1 184.8 94.5 250.0 94.5 2

2 180.8 92.5 250.0 92.5 3

3 .0 80.0 250.0 80.0 4

4 .0 80.0 150.0 65.6 6

5 150.0 65.6 250.0 70.0 5

6 150.0 65.6 250.0 60.1 6

7 .0 73.0 250.0 55.1 7




9038w01

7 Soil unit(s) specified

soil Unit weight Cohesion Friction Pore Pressure water
unit Moist Sat. 1Intercept Angle Parameter Constant Surface
No. (pcf) (pcf) (pst) (deg) Ru (pst) No.

1 125.0 125.0 800.0 .00 .000 .0 1

2 125.0 125.0 100.0 .00 .000 .0 1

3 125.0 125.0 600.0 .00 .000 .0 1

4 125.0 125.0 700.0 .00 .000 .0 1

5 125.0 125.0 1700.0 .00 .000 .0 1

6 125.0 125.0 800.0 .00 .000 .0 1

7 125.0 125.0 1900.0 .00 .000 .0 1

1 water surface(s) have been specified

Unit weight of water = 62.40 (pcf)

water surface No. 1 specified by 2 coordinate points

Thhdhhhhhdekhhhkhhhhhihhhhihhdkidihd

PHREATIC SURFACE,
A A T T T T P T T T

Point x-water  y-water
No. (ft) (ft)
1 .00 85.00
2 250.00 85.00

LOWER Timiting boundary of 1 segments:

Segment x-left y-left x-right y-right
No. (fo (ft) (ft) (ft)
1 .0 35.0 250.0 35.0

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

1500 trial surfaces will be generated and analyzed.

30 surfaces initiate from each of 50 po;gtg gqua11y spaced

along the ground surface between x =
and x = A 175.0 ft
Each surface terminates between x = 185.0 ft
and x = 250.0 ft

Page 2




9038w01
Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

15.0 ft T1ine segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by :

-45.0 degrees

Lower angular 1limit
(sTope angle - 5.0) degrees

Upper angular Timit

Factors of safety have been calculated by the :

® Rk k% SIMPLIFIED BISHOP METHOD RO R %

The. most critical circular failure surface
is specified by 9 coordinate points

Point x-surf y-surf

No. (ft) (ft)
1 145,51 85.10
2 157.44 76.01
3 171.41 70.55
4 186.35 69.14
5 201.09 71.88
6 214.52 78.57
7 225.59 88.70
8 233.45 101.47
9 234,61 105.60

*%%% Simplified BISHOP FOS = 1.583 *%%%*

hkkkkkfhhkhhhhhhdhhhhhhhhhhhhhhhhdhhhbhhhhhhbhhdhdbhhhdhbhhhhhhhhikdd

ok ok
** out of the 1500 surfaces generated and analyzed by XSTABL, **
o 1 surfaces were found to have MISLEADING FOS values. #%
wE *%

FREEEBEEERXRE AR b vt ddhdhhhhhhhhhhhhdbhhihhhhdhhhhhhkdhhdhhhhhhirsdbisdd

The following is a summary of the TEN most critical surfaces
Page 3




problem Description

=

QWOWONOOVTAWNI =

(BISHOP) x-coord

RHREERE R

FOS

.583
.584
.584
.589
.592
.592
.594
.598
.599
.599

Circle Center
y-coord
(ft) (ft) (fr)

(ft)
183.92  123.
185.99 127.
181.55  127.
184.29  120.
188.71  118.
186.52  123.
185.37  133.
190.29  126.
185.42 127.
181.87 132.

9038w01

: Wayne Co. SN 096-0075 west Abut. SS

x-coord

15 54.06 145.51
26 58.45 145.51
05 58.83 140.31
80 51.45 147.24
16 50.36 150.71
99 54.05 148.98
34 64.84 142.04
95 58.80 148.98
81 57.28 147.24
14 62.77 140.31

# % * END OF FILE * * *

Page 4

Radius Initial Terminal

x~coord
(ft)

"234.
239.
235,
233.
237.
237.
243,
244,
237.
238.

Resisting

HhDhUTWLWWh AW

Moment

(ft-1b)

.988E+06
.486E+06
.591E+06
.693E+06
.712E+06
.908E+06
.276E+06
.595E+06
.185E+06
.909E+06
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) 9038w03
XSTABL File: 9038w03 9-08-09 14:44

dededededededddddde ki ik doddod ki ddeddodododo it dede e dede e dedede
XSTABL

Slope Stability Analysis
using the
Method of STices

*

*

%

*

*

*

* Copyright (C) 1992 - 2005
*  Interactive Software Designs, Inc.
: Moscow, ID 83843, U.S.A.
%
*
*
*

A1l Rights Reserved

stk ok ok N % % % % ok s % %

ver. 5.207 96 - 1992

khhhhhhhhhkhhhkhbhhkhhbhhkhhhhhhhihhihihdis

Problem Description : Wayne Co. SN 096-0075 wWest Abut. EQ

11 SURFACE boundary segments

Segment x-left y-left x-right y-right Soil Unit

No. (ft) (fr) (ft) (ft) Below Segment
1 .0 105.4 45.0 105.4 1

2 45.0 105.4 59.0 94.6 2

3 59.0 94.6 79.0 94.6 2

4 79.0 94.6 81.2 93.5 2

5 81.2 93.5 98.0 85.1 3

6 98.0 85.1 166.0 85.1 3

7 166.0 85.1 180.8 92.5 3

8 180.8 92.5 184.8 94.5 2

9 184.8 94.5 192.1 98.1 1

10 192.1 98.1 199.6 105.6 1

11 199.6 105.6 250.0 105.6 1

7 SUBSURFACE boundary segments

Segment x-Teft y-left X-right y-right Soil Unit

No. (ft) (fr) (fv (ft) Below Segment
1 184.8 94.5 250.0 94.5 2

2 180.8 92.5 250.0 92.5 3

3 .0 80.0 250.0 80.0 4

4 .0 80.0 150.0 65.6 6

5 150.0 65.6 250.0 70.0 5

6 150.0 65.6 250.0 60.1 6

7 .0 73.0 250.0 55.1 7




9038w03

7 soil unit(s) specified

soil Unit Weight Cohesion Friction Pore Pressure water
Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pcf) (pcH) (psf) (deg) Ru (psf) No.

1 125.0 125.0 800.0 .00 .000 0 1

2 125.0 125.0 100.0 .00 .000 0 1

3 125.0 125.0 600.0 .00 .000 0 1

4 125.0 125.0 700.0 .00 .000 0 1

5 125.0 125.0 1700.0 .00 .000 0 1

6 125.0 125.0 800.0 .00 .000 0 1

7 125.0 125.0 1900.0 .00 .000 0 1

1 water surface(s) have been specified

Unit weight of water = 62.40 (pcf)

water surface No. 1 specified by 2 coordinate points

fehhehkkkhhhhkhhhdkhkhhvhhdhdhdhihhy

PHREATIC SURFACE,
Rk vtk khekhhh ok khhk ki hkhhhkhichk

Point x-water y-water
No. (fo) (ft)
1 .00 85.00
2 250.00 85.00

A horizontal earthquake loading coefficient
of .093 has been assigned

A vertical earthquake loading coefficient
of .000 has been assigned

LOWER limiting boundary of 1 segments:

Segment x-left y-left x-right y-right
No. (fr) (ft) (ft) (fo
1 .0 35.0 250.0 35.0

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

1500 trial surfaces will be generated and analyzed.
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9038w03
30 surfaces initiate from each of 50 points equally spaced
along the ground surface between x 90.0 ft

nn

and x 175.0 ft
Each surface terminates between X = 185.0 ft
and x = 250.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

15.0 ft line segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by :

-45.0 degrees

Lower angular Timit :
(sTope angle - 5.0) degrees

Upper angular Timit :

Factors of safety have been calcuiated by the :
ok ok ok ok SIMPLIFIED BISHOP METHOD ROk ok %

The most critical circular failure surface
is specified by 10 coordinate points

Point x-surf y-surf
No. (ft) (fr)
1 138.57 85.10
2 150.84 76.47
3 164.64 70.59
4 179.36 67.72
5 194.36 67.98
6 208.97 71.36
7 222.56 77.71
8 234.53 86.75
9 244.34 98.10
10 248.48 105.60

*¥*%%%  Simplified BISHOP FOS = 1.180 ##%¥*

The following is a summary of the TEN most critical surfaces
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Problem Description

=

QWO N VTS WN

(BISHOP) x-coord

HREREER R R

FOS

.180
.187
.187
.191
.196
.197
.199
.201
.202
.207

Circle Center
y-coord

(ftd
185.64  138.
184.84  138.
186.66 140
186.82  137.
190.29  131.
185.37  133.
188.06  133.
190.53  129.
190.29  126.
185.99 127.
E N 2

9033w03

: Wayne Co. SN 096-0075 west Abut. EQ

END OF FILE * * *
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(ft) (o) (ft)

99 71.55 138.
44 70.61  138.
.48 72.22  140.
06 68.60 142.
64 63.40 147.
34 64.84 142.
38 64.36  145.
07 60.49  148.
95 58.80  148.
26 58.45  145.

Radius Initial Terminal

x-coord x-coord

(fod

248.
246.
249.
247.
248,
243.
245.
245.
244.
239.

Resisting

E N T, YV, YV, TV, Yo X o2 X =)

Moment
(ft-1b)

.223E+06
. 056E+06
.197E+06
. 726E+06
.132E+06
.276E+06
.137E+06
.741E+06
.595E+06
.486E+06
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XSTABL File: 9038E1l  9-08-09  15:59

Gdhedek ek k ki kb kb kb kbbb iRk khhvhhhhikds

XSTABL

Slope stability Analysis
using the
Method of Slices

Copyright (C) 1992 - 2005
Interactive Software Designs, Inc.
Moscow, ID 83843, U.S.A.

A1l Rights Reserved

ver. 5.207 96 - 1992

ek kh ik hkkkkhhhkhhhhkdhhkhhdhhdekdkdhhhhkdk

S sk ok ok 3k 3 sk 3 3k 3 ok % ¥ 3
B 3 i 3k %k ok o¥ % oF ¥ * *

Problem Description : wayne Co. SN 096-0075 East Abut. SS

7 SURFACE boundary segments

Segmen x-left y-left x-right  y-right soil unit

No. (ft) (ft) (ft) (ft) Below Segment
1 .0 85.1 68.0 85.1 4

2 68.0 85.1 84.8 93.5 3

3 84.8 93.5 87.0 94.6 2

4 87.0 94.6 107.0 94.6 2

5 107.0 94.6 113.4 97.8 2

6 113.4 97.8 121.0 105.4 1

7 121.0 105.4 150.0 105.4 1

6 SUBSURFACE boundary segments

Segmen x-left y-left x-right y-right soil Unit

No. (ft) (ft) (ft) (ft Below Segment
1 113.4 97.8 150.0 97.8 2

2 84.8 93.5 150.0 93.5 3

3 68.0 85.1 150.0 85.1 4

4 .0 80.6 150.0 80.6 5

5 .0 65.6 150.0 80.0 6

6 .0 60.6 150.0 73.0 7

7 soil unit(s) specified

soil Unit weight Cohesion Friction Pore Pressure water
unit Moist Sat. Intercept Angle Parameter Constant Surface
Page 1




9038E11l

No. (pcf)  (pcf) (pst) (deg) Ru (pst)

1 125.0 125.0 1600.0 .00 .000 .0
2 125.0 125.0  1000.0 .00 .000 .0
3 125.0 125.0 300.0 .00 .000 .0
4 125.0 125.0  1000.0 .00 .000 .0
5 125.0 125.0 100.0 .00 .000 .0
6 125.0 125.0 1000.0 .00 .000 .0
7 125.0 125.0 3400.0 .00 .000 .0

1 water surface(s) have been specified

Unit weight of water = 62.40 (pcf)

water Surface No. 1 specified by 2 coordinate points

Sddehkkhhhh it kb hhkhhhkhkkhhhhhhhhhih®

PHREATIC SURFACE,
O L A AR AL T e T L

Point x-water y-water
No. (ft) (ft)
1 .00 85.00
2 150.00 85.00

LOWER limiting boundary of 1 segments:

segment x-Teft y-left x-right y-right
NO. (fe) (fr) (fo) (ftd
1 .0 35.0 150.0 35.0

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

1500 trial surfaces will be generated and analyzed.

30 surfaces initiate from each of 50 points equally spaced
along the ground surface between X 10.0 ft

an

and x 80.0 ft
Each surface terminates between X = 90.0 ft
and x = 150.0 ft

unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

Page 2
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) 9038e11
15.0 ft Tine segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by :

-45.0 degrees

Lower angular limit
(sTope angle - 5.0) degrees

Upper angular Timit

]

Factors of safety have been calculated by the :

* & % ¥ %  STMPLIFIED BISHOP METHOD % * # % %

The most critical circular faijlure surface
is specified by 8 coordinate points

Point x-surf y-surf
No. (ft) (ft)
1 62.86 85.10
2 76.25 78.35
3 90.91 75.18
4 105.90 75.80
5 120.25 80.16
6 133.05 87.99
7 143.46 98.79
8 147.19 105.40

*%%% Simplified BISHOP FOS =  1.458 *¥%%

RO T T TR T T SR ET LR TR ML P A L R R At R i e

k& vede
*%* out of the 1500 surfaces generated and analyzed by XSTABL, *¥
k%

wE 7 surfaces were found to have MISLEADING FOS values.
w¥ ok
********************************************************************

The following is a summary of the TEN most critical surfaces
Problem Description : wayne Co. SN 096-0075 East Abut. SS
FOS circle Center Radius Initial Terminal Resisting
(BISHOP) x-coord y-coord : x-coord x-coord Moment
(ft) (fv (fr) (ft) (fe (ft-1b)

1. 1.458 95.99 134.17 59.20 62.86 147.19 2.840£+06
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RRREEE R R

-490
.507
511
.517
.527
.546
.561
.601
.606

9038E11l

.52 153.75 79.14
.93  140.65 65.32
.12 140.96 66.99
.02 128.22 53.88
.07  128.45 53.42
.65 143.61 68.37
.94 149.85 75.78
.44 162.94 87.79
.42 169.75 95.66

* % % END OF FILE
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148.
147.
140.
136.
141,
146.
148.
149.
147.

VTR WNNWWA

. 290E+06
.318E+06
.393E+06
.458E+06
.498E+06
.575E+06
.390E+06
.036E+06
. 600E+06
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: 9038E13
XSTABL File: 9038E13 9-08-09 16:01

dedodedede e de ke kR hdok hkk dddodleddokddoiodoho ki i e e ke kode dede
XSTABL

Slope stability Analysis
using the
Method of STices

Copyright (C) 1992 - 2005
Interactive Software Designs, Inc.
Moscow, ID 83843, U.S.A.

A1l Rights Reserved

ver. 5.207 96 - 1992

KEEREERRERS RIS hXhhhhdhhdkhfhdlkdhdihiddid

ok ok b b b 3k ok o % b H ok ¥
st 3k 3k o 3k 3k ok 3 ok 3 ¥ %

Problem Description : wayne Co. SN 096-0075 East Ab

7 SURFACE boundary segments
Segment x-left y-Tleft x-right y-right

NoO. (ft) (ft) (ft) (ft)
1 .0 85.1 68.0 85.1
2 68.0 85.1 84.8 93.5
3 84.8 93.5 87.0 94.6
4 87.0 94.6 107.0 94.6
5 107.0 94.6 113.4 97.8
6 113.4 97.8 121.0 105.4
7 121.0 105.4 150.0 105.4

6 SUBSURFACE boundary segments

Segmen x-left y-left x-right y-right
No. (fo (fo) (fr) (ft)

1 113.4 97.8 150.0 97.8

2 84.8 93.5 150.0 93.5

3 68.0 85.1 150.0 85.1

4 .0 80.6 150.0 80.6

5 .0 65.6 150.0 80.0

6 0 60.6 150.0 73.0

7 soil unit(s) specified

soil Unit weight Cohesion Friction Pore Pre
unit Moist Sat. Intercept Angle Parameter
Page 1
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soil unit
Below Segment
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Constant Surface




9038E13

No. (pcf) (pcf) (pst) (deg) RU (psf)
1 125.0 125.0 1600.0 .00 .000 .0
2 125.0 125.0 1000.0 .00 .000 .0
3 125.0 125.0 300.0 .00 .000 .0
4 125.0 125.0 1000.0 .00 .000 .0
5 125.0 125.0 100.0 .00 .000 .0
6 125.0 125.0 1000.0 .00 .000 .0
7 125.0 125.0 3400.0 .00 .000 .0

1 water surface(s) have been specified

Unit weight of water = 62.40 (pcf)

water Surface No. 1 specified by 8 coordinate points

EhhAbr ik hhhhkh kb hhhhhhkdhdfdhhis

PHREATIC SURFACE,
L T g e X I T T L2 R L 2 20

Point x-water y-water
No. (ft) (fr)
1 .00 85.00
2 68.00 85.00
3 84.80 93.50
4 87.00 94.60
5 107.00 94.60
6 113.40 97.20
7 115.00 100.00
8 150.00 100.00

A horizontal earthquake loading coefficient
of  .093 has been assigned

A vertical earthquake Tloading coefficient
of .000 has been assigned

LOWER Timiting boundary of 1 segments:

Segment x-Teft y-Teft x-right y-right
NO. (fo) (fr) (ft) (ft)
1 .0 35.0 150.0 35.0

A critical failure surface searching method, using a random

technique for generating CIRCULAR surfaces has been specified.

1500 trial surfaces will be generated and analyzed.
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30 surfaces initiate from each of 50 points equally spaced
along the ground surface between X 10.0 ft

nu

and X 80.0 ft
Each surface terminates between X = 90.0 ft
and x = 150.0 ft

unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

15.0 ft Tine segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by :

-45.0 degrees

Lower angular limit
~ (slope angle - 5.0) degrees

Upper angular limit

Factors of safety have been calculated by the :

L SIMPLIFIED BISHOP METHOD k¥ k%

The most critical circular failure surface
is specified by 8 coordinate points

Point x-surf y-surf

No. () (ft)
1 62.86 85.10
2 76.25 78.35
3 90.91 75.18
4 105.90 75.80
5 120.25 80.16
6 133.05 87.99
7 143.46 98.79
8 147.19 105.40

*#%%  gimplified BISHOP FOS =  1.083 *¥%*

The following is a summary of the TEN most critical surfaces

Problem Description : wayne Co. SN3096—0075 East Abut. EQ
Page
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(BISHOP) x-coord

RPRRHERRPRRE R

FOS

.083
.093
.120
125
.142
.147
.149
.150
.150
.154

Circle Center
y-coord

9038E13

Radius

(fv fo (ft)

95.99 134.
86.52  153.
92.93 140.
84.12  140.
71.40 184.
87.94  149.
88.02 128.
89.65 143.
94.07 128.
77.42  169.

17 59.20
75 79.14
65 65.32
96 66.99
24 111.03
85 75.78
22 53.88
61 68.37
45 53.42
75 95.66

* # % END OF FILE

Page 4

Initial Terminal

x-coord x-coord
(ft) (fo)
62.86 147.19
47.14 148.73
58.57  147.53
47.14 140.71
21.43 149.32
48.57 148.85
55.71  136.30
54.29 146.19
62.86 141.89
32.86 147.82

* %

Resisting
Moment
(ft-Th)

.840E+06
.290E+06
. 318E+06
.393E+06
. 786E+06
.390E+06
.458E+06
.575E+06
.498E+06
.600E+06
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