
cc:  Bureau of Bridges and Structures BBS 132 (Rev. 04/09/15) 

Abbreviated Structure Geotechnical Report 

Original Report Date: 10/9/2021 Proposed SN: 058-0131 Route: FAP 74 

Revised Date: 11/18/22 Existing SN: 058-0044 Section: 11BR-1 

Geotechnical Engineer: Bill Kramer County: Macon 

Structural Engineer: Ray Ahanchi/Ryan Negangard Contract: 74168 

Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):  A single span is proposed to use integral abutments and we are recommending the abutments be 
founded on 12 or 14 inch Metal Shell piles. 

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):  The existing and proposed borings are attached and are adequate for the structure design. 

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 grade raise is minimal and thus settlement will not be an issue for the 
structure and its foundation design.  No additional testing or analysis is required. 

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:  With no substantial fill 
being added, the slopes will not change and thus the slope stability factor of safety is above the minimum of 1.5 FS.  
No additional analysis or testing is required.  

Indicate at each substructure, the 100-year and 200-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:  With only abutments, no scour is expected.  Below is the recommended scour table:  

West Abut. East Abut. 

100 yr. 674.05 673.90 

200 yr. 674.05 673.90 

Design 674.05 673.90 

Check 674.05 673.90 

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 seismic data should be as shown below: 

Seismic Data 

Soil Site Class C 

0.2 Sec, SDS 0.211g 

1.0 Sec, SD1 0.109g 

Seismic Performance Zone 1 



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 .  Provide factored bearing resistance and unit sliding 
resistance at various elevations and confirm no ground improvement/treatment is necessary where spread 
footings are proposed.                                                                                                                                                                         
We ecommend either a 12 or 14 inch Metal Shell pile be used.  The estimated pile lengths along with the nominal  
required bearing and factored resistance available at each abutment (assuming excavation or precoring to the 
bottom of the existing west abutment footing)  are shown below: 



Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal 
coat:  No cofferdams or seal coat will be required.  The Estimated Water Surface Elevation (EWSE) = 667.25’ 
according to Dave Macklin of the D7 Hydraulics unit.   

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns:  The structure will be staged constructed.  Our feasibility analysis of the temp 
sheeting at this location indicates the retained height of 15.75’ can be retained using the IDOT temp sheeting design 
charts.  Specifically, an embedment of 14 ft. and a section modulus of 24in3/ft. should be specified behind the 
existing closed abutments and an embedment of 10’ (with the same Sx) can be used at the new integral abutments.  







PROJECT TITLE=================================================:

Substructure 1 Substructure 2 
Base of Substruct. Elev. (or ground surf for bents) 674.05 ft. Base of Substruct. Elev. (or ground surf for bents) 673.9 ft.
Pile or Shaft Dia. 12 inches Pile or Shaft Dia. 12 inches
Boring Number b1 Boring Number b2
Top of Boring Elev. 680 ft. Top of Boring Elev. 680 ft.

Approximate Fixity Elev. 668.05 ft. Approximate Fixity Elev. 667.9 ft.

Individual Site Class Definition: Individual Site Class Definition:

 N (bar): 241 (Blows/ft.)   Soil Site Class C <----Controls  N (bar): 360 (Blows/ft.)   Soil Site Class C <----Controls
Nch (bar): NA (Blows/ft.)   NA Nch (bar): NA (Blows/ft.)   NA 
su (bar): 2.94 (ksf)   Soil Site Class C su (bar): 3.39 (ksf)   Soil Site Class C 

Seismic Bot. Of Layer Seismic Bot. Of Layer
Soil Column Sample Sample Description Soil Column Sample Sample Description

Depth Elevation Thick. N Qu Boundary Depth Elevation Thick. N Qu Boundary
(ft) (ft.) (tsf) B (ft) (ft.) (tsf) B

0 0.0 677.5 2.50 1.20 0 0.0 677.5 2.50 1.40
0 0.0 675.0 2.50 1.70 0 0.0 675.0 2.50 1.40
0 0.0 672.5 2.50 1.70 0 0.0 672.5 2.50 1.40
0 0.0 670.0 2.50 1.70 0 0.0 670.0 2.50 1.40
0 0.5 667.5 2.50 1.70 0 0.4 667.5 2.50 1.40
0 3.0 665.0 2.50 1.70 B 0 2.9 665.0 2.50 1.40
0 5.5 662.5 2.50 6 B 0 5.4 662.5 2.50 1.40 B
0 8.0 660.0 2.50 2.20 B 0 7.9 660.0 2.50 9 B
0 10.6 657.5 2.50 2.40 0 10.4 657.5 2.50 B
0 13.1 655.0 2.50 2.40 0 12.9 655.0 2.50 3.30
0 15.6 652.5 2.50 2.40 0 15.4 652.5 2.50 4.30
0 18.1 650.0 2.50 6.10 0 17.9 650.0 2.50 6.40
0 20.6 647.5 2.50 6.20 0 20.4 647.5 2.50 7.40
0 25.6 642.5 5.00 1.40 0 22.9 645.0 2.50 6.20
0 30.6 637.5 5.00 5.40 0 25.4 642.5 2.50 2.50
0 35.6 632.5 5.00 3.90 0 27.9 640.0 2.50 2.90
0 40.6 627.5 5.00 3.90 0 99.9 568.0 72.00 1.70
0 45.6 622.5 5.00 1.70 0 0.0 0.0
0 50.6 617.5 5.00 1.40 0 0.0 0.0
0 100.6 567.5 50.00 2.00 0 0.0 0.0
0 0.0 0.0 0 0.0 0.0
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TEMPORARY SHEET PILE DESIGN CHARTS

STRUCTURE ============================
LAYER SPT UNCONFINED SUBSTRUCTURE & REFERENCE BORING =====

RETAINED THICK- N - COMPR.
HEIGHT NESS VALUE STRENGTH

(FT) (FT) (BPF) Qu (TSF)
15.75 2.5 1.4 COHESIVE CHARTS CONTROL USING AN EMBEDMENT DEPTH OF: FT

(ROUND TO NEAREST 0.25') 2.5 1.4
2.5 1.4    AND REQUIRES A SECTION MODULUS OF: IN. 3 /FT
2.5 2.4
2.5 2.4
2.5 4.5

SPLIT SPLIT SPLIT AVG. AVG. REQ'D AVG. REQ'D RATIO AVG. AVG. REQ'D AVG. REQ'D RATIO OF
DEPTH LAYER N Qu N N CHART N CHART LOWER/ Qu Qu CHART Qu CHART LOWER/
BELOW THICK- AT AT ABOVE IN UPPER EMBED. IN UPPER SECT. MOD. UPPER ABOVE IN UPPER EMBED. IN UPPER SECT.MOD. UPPER
EXCAV. NESS DEPTH DEPTH DEPTH 50% DEPTH 33% W/ AMP. 1/3 N DEPTH 50% DEPTH 33% W/ AMP. 1/3 Qu

(FT) (FT) (BPF) (TSF) (BPF) (BPF) (FT) (BPF) (IN. 3 /FT) (TSF) (TSF) (FT) (TSF) (IN. 3 /FT)
0.63 0.625 14 1.4 14.00 1.40
1.25 0.625 14 1.4 14.00 1.40
1.88 0.625 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
2.50 0.625 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
2.81 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
3.13 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
3.44 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
3.75 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
4.06 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
4.38 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
4.69 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
5.00 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
5.31 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
5.63 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
5.94 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
6.25 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
6.56 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
6.88 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
7.19 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
7.50 0.3125 14 1.4 14.00 14.00 21.28 14.00 1.00 1.40 1.40 12.57 1.40 1.00
7.81 0.3125 24 2.4 14.40 14.00 21.28 14.00 1.00 1.44 1.40 12.57 1.40 1.00
8.13 0.3125 24 2.4 14.77 14.00 21.28 14.00 1.00 1.48 1.40 12.57 1.40 1.00
8.44 0.3125 24 2.4 15.11 14.00 21.28 14.00 1.00 1.51 1.40 12.57 1.40 1.00
8.75 0.3125 24 2.4 15.43 14.00 21.28 14.00 1.00 1.54 1.40 12.57 1.40 1.00
9.06 0.3125 24 2.4 15.72 14.00 21.28 14.00 1.00 1.57 1.40 12.57 1.40 1.00
9.38 0.3125 24 2.4 16.00 14.00 21.28 14.00 1.00 1.60 1.40 12.57 1.40 1.00
9.69 0.3125 24 2.4 16.26 14.00 21.28 14.00 1.00 1.63 1.40 12.57 1.40 1.00

10.00 0.3125 24 2.4 16.50 14.00 21.28 14.00 1.00 1.65 1.40 12.57 1.40 1.00
10.31 0.3125 24 2.4 16.73 14.00 21.28 14.00 1.00 1.67 1.40 12.57 1.40 1.00
10.63 0.3125 24 2.4 16.94 14.00 21.28 14.00 1.00 1.69 1.40 12.57 1.40 1.00
10.94 0.3125 24 2.4 17.14 14.00 21.28 14.00 1.00 1.71 1.40 12.57 1.40 1.00
11.25 0.3125 24 2.4 17.33 14.00 21.28 14.00 1.00 1.73 1.40 12.57 1.40 1.00
11.56 0.3125 24 2.4 17.51 14.00 21.28 14.00 1.00 1.75 1.40 12.57 1.40 1.00
11.88 0.3125 24 2.4 17.68 14.00 21.28 14.00 1.00 1.77 1.40 12.57 1.40 1.00
12.19 0.3125 24 2.4 17.85 14.00 21.28 14.00 1.00 1.78 1.40 12.57 1.40 1.00
12.50 0.3125 24 2.4 18.00 14.00 21.28 14.00 1.00 1.80 1.40 12.57 1.40 1.00
12.81 0.3125 45 4.5 18.66 14.00 21.28 14.00 1.00 1.87 1.40 12.57 # 1.40 23.70 1.00
13.13 0.3125 45 4.5 19.29 14.00 21.28 14.00 1.00 1.93 1.40 1.40 1.00

12.57

23.70

SN 100-1111
W. Abutment Stage Construction Sheet Piling - Boring #2

SOIL PROPERTIES BELOW EXCAVATION LINE
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INTEGRAL ABUTMENT FEASIBILITY ANALYSIS
Modified 8/12/17

GENERAL DATA
STRUCTURE NUMBER===================== TOTAL STRUCTURE LENGTH================ 75.00 FT
STRUCTURE TYPE ========================SIMPLE-SPAN 6
STRUCTURE SKEW========================15 DEGREES 75.00
SUPER. DATA IN REFERENCE TO SUB. DATA ==== ABUT 2 75.00

SUPERSTRUCTURE DATA (END OR MAIN SPAN) SUPERSTRUCTURE DATA (ADJACENT SPAN)
BEAM TYPE =========================== WIDE FLANGE
WIDE FLANGE ====================== W36X150 W36X150

14.00 14.00
2.00 1.00
63.00 63.00
0.50 0.50
14.00 14.00
2.00 1.00

BEAM SPACING PERP. TO CL ================= 6.75 FT BEAM SPACING PERP. TO CL ================= 6.75 FT
SLAB THICKNESS ======================== 7.50 IN 8.00
SLAB F'C ========================== 4.00 KSI 4.00

ABUTMENT #1 DATA ABUTMENT #2 DATA
ABUTMENT NAME ======================== ABUTMENT NAME ========================
ABUTMENT REFERENCE BORING ============= B-1 ABUTMENT REFERENCE BORING============= B-2
BOTTOM OF ABUTMENT ELEVATION ========== 674 FT BOTTOM OF ABUTMENT ELEVATION========== 673.9 FT
ESTIMATED NUMBER OF PILES AT ABUT. ======= 6 ESTIMATED NUMBER OF PILES AT ABUT.======= 6
PILE SPACING PERP. TO CL ==================6.75 FT PILE SPACING PERP. TO CL ==================6.75 FT

BOT. OF UNCONFINED N BOT. OF UNCONFINED N Qu
LAYER LAYER COMPRESSIVE S.P.T. LAYER LAYER COMPRESSIVE S.P.T.  EQUIV. FOR
ELEV. THICKNESS STRENGTH VALUE ELEV. THICKNESS STRENGTH VALUE N VALUE
(FT) (FT) (TSF) (BLOWS/ 12 IN.) (FT) (FT) (TSF) (BLOWS/ 12 IN.) (TSF)

671.50 2.50 1.7 671.40 2.50 1.4
669.00 2.50 6 668.90 2.50 5 1.9
666.50 2.50 2.2 666.40 2.50 1.4
664.00 2.50 2.4 663.90 2.50 1.40

10.00 FT = TOTAL DEPTH ENTERED 10.00 FT = TOTAL DEPTH ENTERED

WEIGHTED AVERAGE Qu FOR ABUTMENT #1======== 2.09 TSF WEIGHTED AVERAGE Qu FOR ABUTMENT #2======== 1.53 TSF
PILE STIFFNESS MODIFIER FOR ABUTMENT #1 PILE STIFFNESS MODIFIER FOR ABUTMENT #2

 = 1/(1.45-[0.3*2.09])==================== 1.21  = 1/(1.45-[0.3*1.53])==================== 1.01

DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #1 = [1.21*6*0+1.01*6*75]/[1.21*6+1.01*6]================== 34.04 FT
DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #2 = [1.01*6*0+1.21*6*75]/[1.01*6+1.21*6]================== 40.96 FT

= Estimated expansion length for the indicated abutment.  Piles with an expansion length greater than this are suitable for consideration.

ABUT 2 (East) - EXPANSION LENGTH LIMIT CHART - 15.0 DEG. SKEW

West East

 EQUIV. FOR

Example 1

N VALUE
(TSF)

2.0

SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #1 SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #2
Qu

0 50 100 150 200 250 300

HP 8X36
HP 10X42

MS 12x0.25
HP 12X53
HP 10X57
HP 12X63

MS 14x0.25
HP 14X73

MS 14x0.312
HP 12X74
HP 14X89
HP 12X84

HP 14X102
HP 14X117

MS 16x0.312
MS 16x0.375

Expansion Length (ft)
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