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llinois Department

of Transporl:ation Abbreviated Structure Geotechnical Report
Original Report Date: May 1, 2014 Proposed SN: NA Route: FAP 320 (IL 121)
Revised Date: February 25, 2016 Existing SN:  070-0003 Section:  (104BR)BR-1
Geotechnical Engineer: Lindsey N. Jones County: Moultrie
Structural Engineer: Derek G. Verhulst Contract: 74358

Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation
drawing): The proposed improvements include widening and replacing the bridge deck. The bridge will be widened
both to the north and the south of the existing structure. The profile will be unchanged. The existing abutments rest
upon 2 rows of concrete piles and the existing piers are supported by 3 rows of untreated timber piles. There is a
single row of treated timber piles beneath the existing approach slabs and concrete piles supporting the abutment
wingwalls.

Discuss the existing boring data, existing plans foundation information, new subsurface exploration and need for
any additional exploration to be provided with SGR Technical Memo (attach all data and subsurface profile plot):
Two (2) borings were drilled in 1963 on the south side of the structure. These boring logs have been name 1-1963
(Pier #2 -East Pier) and 2-1963 (Pier #1 - West Pier). Additional boring data was collected in 2012 for each of the
abutments. These borings are 2012-1 (West Abutment) and 2012-2 (East Abutment). The information collected in
these four (4) borings appears to be sufficient.

Provide the location and maximum height of any new soil fill or magnitude of footing bearing pressure. Estimate
the amount and time of the expected settlement. Indicate if further testing, analysis, and/or ground
improvement/treatment is necessary: The profile of the structure will not be changed, however due to the structure
widening additional material will be added to the abutment embankments. The existing slope surrounding both
abutments is 3H:1V. It is anticipated that after widening the same slope will be maintained. Less than 3.5 ft of new
embankment fill is expected at either abutment embankment. This amount of material will produce negligible amounts
of settlement. If more that 3.5 ft of fill is required for the site, then settlement will need to be re-evaluated.

Identify any new cuts or fill slope angles and heights. Estimate the factor of safety against slope failure. Indicate if
further testing, analysis or ground improvement/treatment is necessary: Less than 3.5 ft of new embankment fill is
expected at either abutment embankment. This minimal change will not effect the global stability. If more that 3.5 ft of
fill is required for the site, then global stability will need to be re-evaluated.

Indicate at each substructure, the 100-year and 500-year total scour depths in the Hydraulics report, the non-
granular scour depth reduction, the proposed ground surface, and the recommended foundation design scour
elevations: See the next page for the Design Scour Elevations Table. For the abutments, the Q100, the Q500, and
the Design scour elevation are to be set at the bottom of abutment elevation since the abutments are protected by a
2H:1V riprap slope. The bottom of abutment elevation for the West Abutment is 622.39 ft and is 622.82 ft for the East
Abutment.

There is not a Hydraulic Report available for this structure, however a scour analysis was performed on July 28, 1994.
From the 1994 analysis, the Pier 1 scour depths are 35 ft and 37 ft, respectively for the Q100 and Q500 design. The
Pier 2 scour depths are 34 ft and 37 ft, respectively for the Q100 and Q500 design. The subsurface profile is made up
of predominately granular material, therefore no reduction was made to the scour depths from the 1994 scour analysis.
The proposed ground surface at the piers will basically be unchanged, with an elevation of 609.13 ft at Pier 1 and
608.13 ft at Pier 2. The Q100 scour elevations are 574.13 ft for Pier 1 and 574.13 ft for Pier 2. The Q500 scour
elevations are 572.13 for Pier 1 and 571.13 ft for Pier 2. If no scour mitigation techniques are implemented, then the
existing foundation for the piers is not sufficient. Scour mitigation will have to be implemented (see ABD Memo 14.2).
Because this project only entails widening, designed riprap can be considered as an acceptable mitigation, as per
Planning. With scour mitigation techniques implemented, the design scour elevations for the pier are set at the bottom
of the pier footings. The recommended Design scour elevation is 603.84 ft for Pier 1 and 604.03 ft for Pier 2. As per
ABD Memo 14.2, the Check scour elevation is not used for existing structures.

The Item 113 rating for the abutments is 8 and the rating for the piers is 7. Per ABD Memo 14.2, the lowest rating for
the individual substructures should be used for the entire structure. The Item 113 rating for the structure is 7.

cc: Bureau of Bridges and Structures BBS 132 (09/15/11)
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Determining the seismic soil site class, the seismic performance zone, the 0.2 and 1.0 second design spectral
accelerations and indicate if that the soils are liquefiable: The latitude and longitude coordinates for the structure are
approximately 39.600796 and -88.546146. The LRFD Seismic Soil Site Class is D and the Design Spectral
accelerations for 0.2 and 1.0 seconds are 0.333 g and 0.169 g respectively. The Seismic Performance Zone (SPZ) is
2.

Using LFD code, the Seismic Performance Category (SPC) is A. The Horizontal Bedrock Acceleration Coefficient (A)
is 0.05g, and the Site Coefficient (S) is 1.5.

Confirm feasibility of the proposed foundation or wall type and provide design parameters. Attach a pile design
table indicating feasible pile types, various nominal required bearings, factored resistances available and
corresponding estimated lengths at locations where piles will be used. Provide factored bearing resistance and unit
sliding resistance at various elevations and confirm no ground improvement/treatment is necessary where spread
footings are proposed. Estimated top of rock elevations as well as preliminary skin friction and end bearing values
shall be indicated when drilled shafts are proposed: See attached sheets for pile information. The estimated values
are per ASD design and assume scour mitigation will be implemented. Pile shoes do not appear necessary for this
soil profile. It is recommended that test piles be driven at 1 abutment and 1 pier (2 total), preferably on the north side
of the structure.

Calculate the estimated water surface elevation and determine the need for cofferdam(s) and seal coat: IDOT
District 7 Hydraulics Unit calculated an EWSE of 613.65 ft. To widen in-kind or as a pile bent extension four (4) Type 2
Cofferdams with Seal Coats will be necessary.

Assess the need for sheeting/soil retention versus using a temporary construction slope and provide
recommendation for the most feasible option: Proposed improvements include work on the backwall of the
abutments. After removal of the existing pavement, Temporary Sheet Piling can be used at the east abutment.
Temporary Soil Retention System will be required at the west abutment due to an approximately 1 ft thick layer of
concrete located 8 ft below ground surface (elevation 622.7 ft). If stage construction sequencing allows for sloped
excavation a 1:1 slope appears stable for both abutments.

Event/Limit Design Scour Elevations (ft.) ltem
State W. Abut. | Pier1l | Pier2 | E.Abut. | 113
Q100 622.39 | 574.13 | 574.13 | 622.82
Q500 622.39 | 572.13 | 571.13 | 622.82 .
Design 622.39 | 603.84 | 604.03 | 622.82
Check NA NA NA NA
cc: Bureau of Bridges and Structures BBS 132 (09/15/11)
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Route: FAP 320 (IL121) Existing SN: 070-0003
Section: (104BR)BR-1 Contract: 74358
County: Moultrie ASD Design

Assumptions used for West Abutment foundation estimate:

. . Estimated ] Pile Cutoff Ground Surface
Boring Log Scour Elevation . Pile Embedment . . .
Referenced (ft) Service Load Depth (ft) Elevation Elev. Against Pile

(kips) P (ft) During Driving (ft)
2012-1 NA 110 1.0 623.39 622.39
West Abutment
Ultimate Allowable Allowable Estimated
Foundation Type Required Geotechnical Resistance Pile Length
Bearing (kips) Loss (kips) Available (kips) (ft)
100 0 33 24
150 0 50 34
MS 12" w/0.179"
200 0 67 49
256 0 85 82
100 0 33 24
Y Y 150 0 50 34
MS 12" w/0.25 250 5 3 27
355 0 118 86
100 0 33 24
225 0 75 36
MS 14" w/0.25"
350 0 117 84
416 0 139 88
100 0 33 24
225 0 75 36
MS 14" w/0.312"
w/ 350 0 117 84
516 0 172 92
100 0 33 83
150 0 50 93
HP 10 X 42
250 0 83 116
335 0 112 119
100 0 33 73
150 0 50 89
HP 12 X 53
250 0 83 114
419 0 140 119
100 0 33 73
225 0 75 98
HP 12 X 63
350 0 117 116
497 0 166 119
75 0 25 16
Timber Pile 100 0 33 20
125 0 42 23
153 0 51 24
100 0 33 20
150 0 50 23
Precast 14" X 14"
200 0 67 28
265 0 88 35

Pile Calculation lof6
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Route: FAP 320 (IL121) Existing SN: 070-0003
Section: (104BR)BR-1 Contract: 74358
County: Moultrie ASD Design

Assumptions used for East Abutment foundation estimate:

. . Estimated ] Pile Cutoff Ground Surface
Boring Log Scour Elevation . Pile Embedment . ] .
Referenced (1) Serwc.e Load Depth (ft) Elevation EIeY. Aga!n.s.t Pile

(kips) (ft) During Driving (ft)
2012-2 NA 110 1.0 623.82 622.82
East Abutment
Ultimate Allowable Allowable Estimated
Foundation Type Required Geotechnical Resistance Pile Length
Bearing (kips) Loss (kips) Available (kips) (ft)
100 0 33 15
Y Y 150 0 50 20
MS 12" w/0.179 200 5 = )
256 0 85 45
100 0 33 15
150 0 50 20
MS 12" w/0.25"
250 0 83 43
355 0 118 72
100 0 33 15
Y Y 225 0 75 29
MS 14" w/0.25 350 5 117 o
416 0 139 72
100 0 33 15
225 0 75 29
MS 14" w/0.312"
350 0 117 50
516 0 172 78
100 0 33 63
150 0 50 92
HP 10X 42 250 0 83 * 119
335 0 112 * 120
100 0 33 42
HP 12 X 53 150 0 50 76
250 0 83 * 110
419 0 140 * 120
100 0 33 42
225 0 75 102
HP12X63 350 0 117 * 119
497 0 166 * 120
75 0 25 17
. . 100 0 33 22
Timber Pile
125 0 42 28
153 0 51 34
100 0 33 15
Precast 14" X 14" 1>0 0 >0 L
200 0 67 19
265 0 88 24

* Depth extends below boring exploration. Rock elevation assumed from boring 2012-1 for estimate.

Pile Calculation 20f6
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Route: FAP 320 (IL121) Existing SN: 070-0003
Section: (104BR)BR-1 Contract: 74358
County: Moultrie ASD Design

Assumptions used for Pier 1 foundation estimate:

. . Estimated ] Pile Cutoff Ground Surface
Boring Log Scour Elevation . Pile Embedment . ] .
Referenced (ft) Service Load Depth (ft) Elevation Elev. Against Pile

(kips) P (ft) During Driving (ft)
2-1963 604.31 150 1.0 604.84 603.84

Pier 1 - Expand Existing Footing - With Scour Mitigation

Ultimate Allowable Allowable Estimated
Foundation Type Required Geotechnical Resistance Pile Length
Bearing (kips) Loss (kips) Available (kips) (ft)
100 0 33 10
Y Y 150 0 50 17
MS 12" w/0.179 200 0 = 3
256 0 85 28
100 0 33 10
150 0 50 17
MS 12" w/0.25"
250 0 83 28
355 0 118 * 62
100 0 33 -
Y Y 225 0 75 20
MS 14" w/0.25 350 0 117 25
416 0 139 * 65
100 0 33 -
225 0 75 20
MS 14" w/0.312"
350 0 117 45
516 0 172 * 70
100 0 33 * 65
150 0 50 * 80
HP10X42 250 0 83 * 95
335 0 112 * 100
100 0 33 * 62
HP 12 X 53 150 0 50 * 74
250 0 83 * 95
419 0 140 * 100
100 0 33 * 62
225 0 75 * 80
HP12X63 350 0 117 * 99
497 0 166 * 100
75 0 25 12
. . 100 0 33 18
Timber Pile
125 0 42 22
153 0 51 26
100 0 33 _
Precast 14" X 14" 150 0 >0 —
200 0 67 10
265 0 88 20

* Depth extends below boring exploration. Rock elevation assumed from boring 2012-1 for estimate.

-- Means pile would be embedded less than 10 ft. Piles should not be embedded less than 10 ft.

Pile Calculation 30f6
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Route: FAP 320 (IL 121)
Section: (104BR)BR-1
County: Moultrie

Assumptions used for Pier 2 foundation estimate:

Existing SN: 070-0003
Contract: 74358
ASD Design

. . Estimated ] Pile Cutoff Ground Surface
Boring Log Scour Elevation . Pile Embedment . ] .
Referenced (1) Serwc.e Load Depth (ft) Elevation EIeY. Aga!n.s.t Pile

(kips) (ft) During Driving (ft)
1-1963 604.50 150 1.0 605.03 604.03
Pier 2 - Expand Existing Footing - With Scour Mitigation
Ultimate Allowable Allowable Estimated
Foundation Type Required Geotechnical Resistance Pile Length
Bearing (kips) Loss (kips) Available (kips) (ft)
100 0 33 11
Y Y 150 0 50 14
MS 12" w/0.179 200 5 = )
256 0 85 33
100 0 33 11
150 0 50 14
MS 12" w/0.25"
250 0 83 32
355 0 118 * 67
150 0 50 12
Y N 225 0 75 19
MS 14" w/0.25 350 5 117 36
416 0 139 * 70
150 0 50 12
225 0 75 19
MS 14" w/0.312"
350 0 117 36
516 0 172 *73
100 0 33 * 67
150 0 50 * 76
HP 10X 42 250 0 83 * 97
335 0 112 * 100
100 0 33 * 60
150 0 50 * 70
HP 12 X 53
250 0 83 * 97
419 0 140 * 100
100 0 33 * 63
225 0 75 * 80
HP12X63 350 0 117 * 98
497 0 166 * 101
75 0 25 14
. . 100 0 33 18
Timber Pile
125 0 42 20
153 0 51 27
100 0 33 --
Precast 14" X 14" 1>0 0 >0 —
200 0 67 12
265 0 88 16

* Depth extends below boring exploration. Rock elevation assumed from boring 2012-1 for estimate.

-- Means pile would be embedded less than 10 ft. Piles should not be embedded less than 10 ft.

Pile Calculation

40of6
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Route: FAP 320 (IL 121)
Section: (104BR)BR-1
County: Moultrie

Assumptions used for Pier 1 foundation estimate:

Existing SN: 070-0003
Contract: 74358
ASD Design

. . Estimated ] Pile Cutoff Ground Surface
Boring Log Scour Elevation . Pile Embedment . ] .
Referenced (1) Serwc.e Load Depth (ft) Elevation EIeY. Aga!n.s.t Pile

(kips) (ft) During Driving (ft)
2-1963 604.31 150 1.0 623.84 603.84
Pier 1 - Pile Bent- With Scour Mitigation
Ultimate Allowable Allowable Estimated
Foundation Type Required Geotechnical Resistance Pile Length
Bearing (kips) Loss (kips) Available (kips) (ft)
100 0 33 29
N " 150 0 50 36
MS 12" w/0.179 200 5 = 27
256 0 85 a7
100 0 33 29
150 0 50 36
MS 12" w/0.25"
250 0 83 a7
355 0 118 * 81
100 0 33 --
Y N 225 0 75 39
MS 14" w/0.25 350 5 117 22
416 0 139 * 84
100 0 33 -
225 0 75 39
MS 14" w/0.312"
350 0 117 64
516 0 172 * 89
100 0 33 * 84
150 0 50 * 99
HP 10X 42 250 0 83 * 114
335 0 112 * 119
100 0 33 * 81
150 0 50 * 93
HP 12 X 53
250 0 83 * 114
419 0 140 * 119
100 0 33 * 81
225 0 75 * 99
HP12X63 350 0 117 * 118
497 0 166 * 119
75 0 25 31
. . 100 0 33 37
Timber Pile
125 0 42 41
153 0 51 45
100 0 33 --
Precast 14" X 14" 1>0 0 >0 —
200 0 67 29
265 0 88 39

* Depth extends below boring exploration. Rock elevation assumed from boring 2012-1 for estimate.

-- Means pile would be embedded less than 10 ft. Piles should not be embedded less than 10 ft.

Pile Calculation

5of 6
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Route: FAP 320 (IL 121)
Section: (104BR)BR-1
County: Moultrie

Assumptions used for Pier 2 foundation estimate:

Existing SN: 070-0003
Contract: 74358
ASD Design

. . Estimated ] Pile Cutoff Ground Surface
Boring Log Scour Elevation . Pile Embedment . ] .
Referenced (1) Serwc.e Load Depth (ft) Elevation EIeY. Aga!n.s.t Pile

(kips) (ft) During Driving (ft)
1-1963 604.50 150 1.0 624.03 604.03
Pier 2 - Pile Bent - With Scour Mitigation
Ultimate Allowable Allowable Estimated
Foundation Type Required Geotechnical Resistance Pile Length
Bearing (kips) Loss (kips) Available (kips) (ft)
100 0 33 30
Y Y 150 0 50 33
MS 12" w/0.179 200 5 = 26
256 0 85 52
100 0 33 30
150 0 50 33
MS 12" w/0.25"
250 0 83 51
355 0 118 * 86
150 0 50 31
Y Y 225 0 75 38
MS 14" w/0.25 350 5 117 cc
416 0 139 * 89
150 0 50 31
225 0 75 38
MS 14" w/0.312"
350 0 117 55
516 0 172 * 92
100 0 33 * 86
150 0 50 * 95
HP 10X 42 250 0 83 * 116
335 0 112 * 119
100 0 33 * 79
150 0 50 * 89
HP 12 X 53
250 0 83 * 116
419 0 140 * 119
100 0 33 * 82
225 0 75 * 99
HP12X63 350 0 117 * 117
497 0 166 * 120
75 0 25 33
. . 100 0 33 37
Timber Pile
125 0 42 39
153 0 51 46
100 0 33 --
Precast 14" X 14" 1>0 0 >0 —
200 0 67 31
265 0 88 35

* Depth extends below boring exploration. Rock elevation assumed from boring 2012-1 for estimate.

-- Means pile would be embedded less than 10 ft. Piles should not be embedded less than 10 ft.

Pile Calculation
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FW: request for information Page 1 of 2

FW: request for information

Siudyla, Alexander S

Sent: Tuesday, April 08, 2014 3:02 PM
To: Jones, Lindsey N.
Attachments: EWSE.xIsx (19 KB)

Lindsey: Here is some information on that inhouse bridge project. Do you need any other hydraulic information
to complete the geotechnical report. If so | can try to get it from D7

From: Allen, Michael

Sent: Tuesday, April 08, 2014 9:16 AM
To: Verhulst, Derek G

Cc: Siudyla, Alexander S

Subject: RE: request for information

Derek,
As requested, I've attached the estimated water surface elevation.
Mike

From: Verhulst, Derek G

Sent: Thursday, February 20, 2014 2:38 PM
To: Allen, Michael

Cc: Siudyla, Alexander S

Subject: request for information

IL 121 over Jonathan Creek
SN 070-0003
Moultrie Co.

Mike Allen,

| am in the process of preparing a TSL for the above referenced project. The proposed letting
date is 11/17/2017. The proposed scope of work includes a new concrete deck built on
existing steel beams with structure widening on both sides which involves sub-structure
widening to accommodate the wider superstructure. In order to provide a complete TSL, we
will need the following information:

(1) Design High Water Elevation (to calc vertical clearance)

(2) Streambed elevation (to determine bottom of footing elevations)

(3) Estimated Water Surface Elevation at the time of construction (to determine if

cofferdams are needed)

(4) Design Scour Elevations (to verify capacity of piles)

(5) Velocity of water during flood (to verify size of riprap)

(6) Suggested riprap layout

Based on the above list of requested information, we were going to ask for a hydraulic study.
However, as | was typing up this email, Lindsey from our foundations unit gave me some
preliminary soils information. | just learned that she has been in contact with you and she
shared with me the 1994 scour calcs from your office that show over 30 feet of anticipated

Page 22 of 42
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FW: request for information Page 2 of 2

scour. | also know the district installed class A4 riprap in 2000 as a scour counter-measure.

In addition to the 6 items above, | was wondering what you thought about building a new deck
on piers that are supported on 20 foot long timber piles? According to the scour calcs, the
theoretical scour is well below the pile tips. How confident are you that the class A4 riprap will
eliminate all scour? | am discussing this issue with several people in our office and wanted to
get your thoughts and input. We can discuss by phone if more convenient.

Thanks for your help and let me know if you have any questions.

DEREK G. VERHULST, PE, SE
PLANNING SECTION

BUREAU OF BRIDGES AND STRUCTURES

ILLINOIS DEPARTMENT OF TRANSPORTATION
(217)7852918

Trying to fill the gap.

PRIVILEGED & CONFIDENTIALITY NOTICE: This email transmission (and /or the documents accompanying such) may contain legally privileged/confidential
information. Such information is intended only for the use of the individual or entity above. If you are not the named or intended recipient, you are hereby notified
that any disclosure, copying, distribution, or the taking of any action in reliance on the contents of such information is strictly prohibited. If you have received this
transmission in error, please immediately notify the sender by telephone to arrange for the secure return of the document.
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SN 070-0003 ESTIMATED WATER SURFACE ELEVATION

Flowline Elevation of Channel 608.80
Please enter top of bank elevation 616.32
Enter number of month of survey 3
Enter water surface elevation taken during survey 612.9
April High 1 613.65

Sept. Low 609.90

Highest of flowline or Sept. Low 609.90

75% Bank - Sept Low 2 614.72

Estimated Water Surface Elev: 613.65

Cross Secion
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RE: SGR 070-0003 - Jones, Lindsey N.

RE: SGR 070-0003

Verhulst, Derek G

Tue 12/9/2014 3:19 PM

To:Jones, Lindsey N. <Lindsey.Jones@illinois.gov>;

Lindsey,

As promised, I am sending you the “adjusted” bottom of abutment and pier elevations for the
design scour elevation table. The adjusted elevations are the elevations given in the existing
plans minus 0.47 feet which is the average difference between plan elevation and survey
elevation provided by the district. Someone else is working on the design for the scour
mitigation system.

West abut = 622.39
Pier 1 = 603.84
Pier 2 = 604.03
East abut = 622.82

Just to make sure we are on the same page, I believe you were going to revise the following
items in the ABCR:

e Adjust design scour elevation table based on above
e Provide LFD seismic data (including seismic category)
e Provide info about temp soil retention system (previous emails say it is feasible)

Once again, thanks for your help. As you probably remember, this job is not hot so there is not
a huge rush — as long as the ball is moving. If you have any questions or need anything else
from me, please let me know. (Hopefully, we can finish this job before either one of us retires.)

Derek G. Verhulst, PE, SE
(217) 785-2918
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STRUCTURE INSPECTION RECORD

DISTRICT {5 CODE NO.©o2 0003
COUNTY ROUTE SECTION PROJECT STATION M.T.S. S.§
SBI 132 Stz 121
Moultrie 121 10L BR 138+26.29 523 =
TYPE OF STRUCTURE LOCATION & STREAM YEAR BUILT (BY)
T1l., 121 over Jonathan Creek
W.F. Beam Deck Girder East of Sullivan 1968
 SPANS SKEW CLEARANCE
o HORZ. 326"
3@ 66'3": 8urs". 663" 35 VERT.
REMARKS: Reel #5-2

TOTAL WT. oF STRUCTURAL STEEL.: /10.725
727 -0 /m/g

S SRR AR

gy
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V.

A
- SCOUR_FIELD REVIEW

STRUCTURE NO. s - wc

LOCATION: 2/. /2/ o,y Sty

v S pi iy ap S

INSPECTORS :

GIVEN:

STRUCTURE TYPE: & -o0,;

PREDICTED SCOUR: . up Fimuwiis Ao, o7

DRAINAGE AREA: 57 59 uy

STREAMBED MATERIAL: .S, - < /.

OTHER:

FINDINGS: - A
< ,{Z;’j:if;/( o Fe

(o

RATING(ITEM 113):

RATE ITEM 93B5: /

NOTES:
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