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April 29, 2013 
File:  127855 | GSO13R0174 
 
Mr. Len Hill, P.E. 
AECOM 
701 Corporate Center Drive, Suite 475 
Raleigh, North Carolina 27607 
 
Reference: Retaining Wall Foundation Recommendations and Structure 

Subsurface Investigation Report 
  Proposed Retaining Wall on NCRR/NS Mainline (-M1G-)  
  from STA 10689+00 to STA 10698+00  
  Mecklenburg County, North Carolina 
  WBS NO. 50000.1.STR11T1B 
  TIP NO. P-5208G 
 
Dear Mr. Hill: 
 
Kleinfelder Southeast, Inc. has completed the authorized retaining wall foundation 
recommendation report for the above referenced project.  Attached are the design 
calculations (Appendix). 
 
RETAINING WALL RECOMMENDATIONS 
 
Based on the subsurface conditions encountered along the wall length, the following 
parameters were used in the analysis: 
 

Parameter Foundation 
Soils 

Retained Soils 

Cohesion, C (psf) 0 0 
Angle of Internal Friction, φ 30 33 
Soil Moist Unit Weight (pcf) 110 120 

 
The analysis was performed on a wall with a 2(H):1(V) slope at the bottom of the wall 
and a level surface above the wall.  An external stability analysis was performed to 
assess the global stability, the stability of the toe slope, and settlement of the wall.  A 
summary of the factors of safety are summarized in the following table. 
 

Parameter Calculated F.S. Required F.S. 
Global Stability 2.23 1.5 
Toe Slope Stability (2:1) 1.87 1.5 
Settlement <1.0 inch N/A 

00
41

D
E

L_
P

10
a1

 
00

01
A

D
D

_P
10

a1
 

 



00
41

D
E

L_
P

10
a1

 
00

01
A

D
D

_P
10

a1
 

 



 
 

 

 

APPENDIX 

00
41

D
E

L_
P

10
a1

 
00

01
A

D
D

_P
10

a1
 

 



 

127855 | GSO13R0174  April 29, 2013 
Copyright 2013 Kleinfelder   

 
RETAINING WALL RECOMMENDATION NOTES AND COMMENTS 

 
 
WBS NO.: 50000.1.STR11T1B     T.I.P. NO.: P-5208G 
 
DESCRIPTION: Proposed Retaining Wall on NCRR/NS (-M1G-) from STA 10689+00 to STA 
10698+00 
 
COUNTY:  Mecklenburg ALIGNMENT:  -M1G-   
 
 
FOUNDATION RECOMMENDATION NOTES ON PLANS: 
 
For Soldier Pile Retaining Walls, see Soldier Pile Retaining Walls Provision 
 
Drilled-in H-Piles are required for Retaining Wall No. 1. 
 
Design Retaining Wall No. 1 for the following: 
 

1) H = Design Height + Embedment 
 

2) Design Life = 100 Years 
 

3) Minimum Embedment Elevation = 715.0 FT 
 

    4)    In-Situ Assumed Material Parameters (Above elevation 742.0 ft.): 
        Unit Weight, gamma = 120 pcf 
       Friction Angle, phi = 33 Degrees 
        Cohesion, c = 0 psf 
 

   5)    In-Situ Assumed Material Parameters (Below elevation 742.0 ft.): 
        Unit Weight, gamma = 110 pcf 
        Friction Angle, phi = 30 Degrees 
        Cohesion, c = 0 psf 
 
Design Retaining Wall No. 1 for a Live Load (Traffic) Surcharge. 
 
FOUNDATION RECOMMENDATION COMMENTS: 
 

Foundation Design was performed using ASD and AREMA Methods. 
 
Minimum Embedment Elevation for heights above 10 feet is 715.0 ft. 
 
Leveling pad subgrade should be observed to confirm the presence of suitable materials. 
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PILE EXCAVATION DEPTH CHARTS FOR PLANS: 
 

PILE EXCAVATION 

Wall # RW-1 

Wall Stations 

From: Sta. 10689+50 

To: Sta. 10690+00 

Pile Spacing Hole Ø Depth "D" 

6' - 0" 3' - 0" 13’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10690+00 

To: Sta. 10692+40 

Pile Spacing Hole Ø Depth "D" 

6' - 0" 3' - 0" 23’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10692+40 

To: Sta. 10695+00 

Pile Spacing Hole Ø Depth "D" 

6' - 0" 3' - 0" 30’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10695+00 

To: Sta. 10697+00 

Pile Spacing Hole Ø Depth "D" 

6' - 0" 3' - 0" 23’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10697+00 

To: Sta. 10698+00 

Pile Spacing Hole Ø Depth "D" 

6' - 0" 3' - 0" 13’ 
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PILE EXCAVATION 

Wall # RW-1 

Wall Stations 

From: Sta. 10689+50 

To: Sta. 10690+00 

Pile Spacing Hole Ø Depth "D" 

8' - 0" 3' - 0" 13’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10690+00 

To: Sta. 10692+40 

Pile Spacing Hole Ø Depth "D" 

8' - 0" 3' - 0" 23’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10692+40 

To: Sta. 10695+00 

Pile Spacing Hole Ø Depth "D" 

8' - 0" 3' - 0" 30’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10695+00 

To: Sta. 10697+00 

Pile Spacing Hole Ø Depth "D" 

8' - 0" 3' - 0" 23’ 

Wall # RW-1 

Wall Stations 

From: Sta. 10697+00 

To: Sta. 10698+00 

Pile Spacing Hole Ø Depth "D" 

8' - 0" 3' - 0" 13’ 
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Page 1 of 1 File: RW_Embed_5 ft Height (6' spacing).xls

Project Name: RW STA 10690+00 & STA 10697+00 Date: 3/20/2013
TIP No.: P-5208G Setup by: TRW
Subject:  Cantilevered Solder Pile Wall Computed By: TRW

Work: 5-foot Wall Height Checked By:  XCB

References:
1   Lateral Support Systems and Underpinning, Vol I - Design and Construction. FHWA Report No. FHWA-RD-75-128
2   Kleinfelder Borings RW-1 through RW-8
3   Provided Drawings and Documents Provided by AECOM

Soldier Pile Retaining Wall Program - Simplified analysis that assumes the pile rotates about its tip.
* γ2 is the effective unit weight below grade.  If the water table is somewhere between grade and the pile tip, use a weighted average.
* If you enter a backslope, use zero for surcharge or vise-versa.   Front slope must be negative.
* The pile diameter equals the shaft diameter if the piles are drilled in. surcharge: q
* The passive influence factor (i) is normally 3 for piles in sand, but other values may be entered.
* For sheet pile analysis, enter 1 for Pile Diam., Pile Spacing and passive influence factor (i).
UNITS= kips,feet Ka1 0.295
γ1= 0.120 kcf Ka2 0.333          β1
γ2= 0.110 kcf Kp 1.121       σ1
φ1= 33 degrees iKp-Ka2 3.030
φ2= 30 degrees σ1 0.074 ksf
β1= 0.0 degrees σ2 0.251 ksf       H
β2= -26.6 degrees σ3 0.283 ksf        PA1
q= 0.25 ksf σ4 3.333 ksf    C1     φ1,γ1
Pile Dia.= 3.0 feet Y 0.850 feet      σ2 & σ3
i= 3.0 C1 2.045 feet       L                β2   Y       PA2
Trial D = 10.00 feet C2 0.567 feet      C2     φ2,γ2
Pile Spacing 6.00 feet Pa1 4.864 kips
H = 5.00 feet Pa2 0.241 kips  D
X2 9.15 feet X1 3.914  Zero Shear               X(i)

b 2.00 Pp 5.105  Zero Shear            Pp

     σ4
 

Max Moment = PA1(Y+C1+X1)+PA2(C2+X1)-Pp(X1)/3  
= 27.54 kip-feet

Safety Factor  = γ2(X2)
3(IKp-KA2)(b)/(6(C1+Y+X1)+PA2(C2+X1))

= 1.40

Pile Embedment (ft) = (Trial D for FS >1.3)(1.3)

= 13 feet
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Page 1 of 1 File: RW_Embed_10 ft Height (6' spacing).xls

Project Name: RW STA 10692+40 & STA 10695+00 Date: 3/20/2013
TIP No.: P-5208G Setup by: TRW
Subject:  Cantilevered Solder Pile Wall Computed By: TRW

Work: 10-foot Wall Height Checked By:  XCB

References:
1   Lateral Support Systems and Underpinning, Vol I - Design and Construction. FHWA Report No. FHWA-RD-75-128
2   Kleinfelder Borings RW-1 through RW-8
3   Provided Drawings and Documents Provided by AECOM

Soldier Pile Retaining Wall Program - Simplified analysis that assumes the pile rotates about its tip.
* γ2 is the effective unit weight below grade.  If the water table is somewhere between grade and the pile tip, use a weighted average.
* If you enter a backslope, use zero for surcharge or vise-versa.   Front slope must be negative.
* The pile diameter equals the shaft diameter if the piles are drilled in. surcharge: q
* The passive influence factor (i) is normally 3 for piles in sand, but other values may be entered.
* For sheet pile analysis, enter 1 for Pile Diam., Pile Spacing and passive influence factor (i).
UNITS= kips,feet Ka1 0.295
γ1= 0.120 kcf Ka2 0.333          β1
γ2= 0.110 kcf Kp 1.121       σ1
φ1= 33 degrees iKp-Ka2 3.030
φ2= 30 degrees σ1 0.074 ksf
β1= 0.0 degrees σ2 0.427 ksf       H
β2= -26.6 degrees σ3 0.483 ksf        PA1
q= 0.25 ksf σ4 5.833 ksf    C1     φ1,γ1
Pile Dia.= 3.0 feet Y 1.450 feet      σ2 & σ3
i= 3.0 C1 3.824 feet       L                β2   Y       PA2
Trial D = 17.50 feet C2 0.967 feet      C2     φ2,γ2
Pile Spacing 6.00 feet Pa1 15.035 kips
H = 10.00 feet Pa2 0.701 kips  D
X2 16.05 feet X1 6.871  Zero Shear               X(i)

b 2.00 Pp 15.736  Zero Shear            Pp

     σ4
 

Max Moment = PA1(Y+C1+X1)+PA2(C2+X1)-Pp(X1)/3  
= 152.04 kip-feet

Safety Factor  = γ2(X2)
3(IKp-KA2)(b)/(6(C1+Y+X1)+PA2(C2+X1))

= 1.38

Pile Embedment (ft) = (Trial D for FS >1.3)(1.3)

= 23 feet
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Page 1 of 1 File: RW_Embed_14 ft Height (6' spacing).xls

Project Name: RW STA 10694+00 Date: 3/20/2013
TIP No.: P-5208G Setup by: TRW
Subject:  Cantilevered Solder Pile Wall Computed By: TRW

Work: 14-foot Wall Height Checked By:  XCB

References:
1   Lateral Support Systems and Underpinning, Vol I - Design and Construction. FHWA Report No. FHWA-RD-75-128
2   Kleinfelder Borings RW-1 through RW-8
3   Provided Drawings and Documents Provided by AECOM

Soldier Pile Retaining Wall Program - Simplified analysis that assumes the pile rotates about its tip.
* γ2 is the effective unit weight below grade.  If the water table is somewhere between grade and the pile tip, use a weighted average.
* If you enter a backslope, use zero for surcharge or vise-versa.   Front slope must be negative.
* The pile diameter equals the shaft diameter if the piles are drilled in. surcharge: q
* The passive influence factor (i) is normally 3 for piles in sand, but other values may be entered.
* For sheet pile analysis, enter 1 for Pile Diam., Pile Spacing and passive influence factor (i).
UNITS= kips,feet Ka1 0.295
γ1= 0.120 kcf Ka2 0.333          β1
γ2= 0.110 kcf Kp 1.121       σ1
φ1= 33 degrees iKp-Ka2 3.030
φ2= 30 degrees σ1 0.074 ksf
β1= 0.0 degrees σ2 0.569 ksf       H
β2= -26.6 degrees σ3 0.643 ksf        PA1
q= 0.25 ksf σ4 7.666 ksf    C1     φ1,γ1
Pile Dia.= 3.0 feet Y 1.930 feet      σ2 & σ3
i= 3.0 C1 5.202 feet       L                β2   Y       PA2
Trial D = 23.00 feet C2 1.287 feet      C2     φ2,γ2
Pile Spacing 6.00 feet Pa1 26.992 kips
H = 14.00 feet Pa2 1.242 kips  D
X2 21.07 feet X1 9.204  Zero Shear               X(i)

b 2.00 Pp 28.234  Zero Shear            Pp

     σ4
 

Max Moment = PA1(Y+C1+X1)+PA2(C2+X1)-Pp(X1)/3  
= 367.34 kip-feet

Safety Factor  = γ2(X2)
3(IKp-KA2)(b)/(6(C1+Y+X1)+PA2(C2+X1))

= 1.32

Pile Embedment (ft) = (Trial D for FS >1.3)(1.3)

= 30 feet
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Page 1 of 1 File: RW_Embed_5 ft Height (8' spacing).xls

Project Name: RW STA 10690+00 & STA 10697+00 Date: 3/20/2013
TIP No.: P-5208G Setup by: TRW
Subject:  Cantilevered Solder Pile Wall Computed By: TRW

Work: 5-foot Wall Height Checked By:  XCB

References:
1   Lateral Support Systems and Underpinning, Vol I - Design and Construction. FHWA Report No. FHWA-RD-75-128
2   Kleinfelder Borings RW-1 through RW-8
3   Provided Drawings and Documents Provided by AECOM

Soldier Pile Retaining Wall Program - Simplified analysis that assumes the pile rotates about its tip.
* γ2 is the effective unit weight below grade.  If the water table is somewhere between grade and the pile tip, use a weighted average.
* If you enter a backslope, use zero for surcharge or vise-versa.   Front slope must be negative.
* The pile diameter equals the shaft diameter if the piles are drilled in. surcharge: q
* The passive influence factor (i) is normally 3 for piles in sand, but other values may be entered.
* For sheet pile analysis, enter 1 for Pile Diam., Pile Spacing and passive influence factor (i).
UNITS= kips,feet Ka1 0.295
γ1= 0.120 kcf Ka2 0.333          β1
γ2= 0.110 kcf Kp 1.121       σ1
φ1= 33 degrees iKp-Ka2 3.030
φ2= 30 degrees σ1 0.074 ksf
β1= 0.0 degrees σ2 0.251 ksf       H
β2= -26.6 degrees σ3 0.283 ksf        PA1
q= 0.25 ksf σ4 3.333 ksf    C1     φ1,γ1
Pile Dia.= 3.0 feet Y 0.850 feet      σ2 & σ3
i= 3.0 C1 2.045 feet       L                β2   Y       PA2
Trial D = 10.00 feet C2 0.567 feet      C2     φ2,γ2
Pile Spacing 8.00 feet Pa1 6.486 kips
H = 5.00 feet Pa2 0.321 kips  D
X2 9.15 feet X1 3.914  Zero Shear               X(i)

b 2.67 Pp 6.807  Zero Shear            Pp

     σ4
 

Max Moment = PA1(Y+C1+X1)+PA2(C2+X1)-Pp(X1)/3  
= 36.72 kip-feet

Safety Factor  = γ2(X2)
3(IKp-KA2)(b)/(6(C1+Y+X1)+PA2(C2+X1))

= 1.40

Pile Embedment (ft) = (Trial D for FS >1.3)(1.3)

= 13 feet
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Page 1 of 1 File: RW_Embed_10 ft Height (8' spacing).xls

Project Name: RW STA 10692+40 & STA 10695+00 Date: 3/20/2013
TIP No.: P-5208G Setup by: TRW
Subject:  Cantilevered Solder Pile Wall Computed By: TRW

Work: 10-foot Wall Height Checked By:  XCB

References:
1   Lateral Support Systems and Underpinning, Vol I - Design and Construction. FHWA Report No. FHWA-RD-75-128
2   Kleinfelder Borings RW-1 through RW-8
3   Provided Drawings and Documents Provided by AECOM

Soldier Pile Retaining Wall Program - Simplified analysis that assumes the pile rotates about its tip.
* γ2 is the effective unit weight below grade.  If the water table is somewhere between grade and the pile tip, use a weighted average.
* If you enter a backslope, use zero for surcharge or vise-versa.   Front slope must be negative.
* The pile diameter equals the shaft diameter if the piles are drilled in. surcharge: q
* The passive influence factor (i) is normally 3 for piles in sand, but other values may be entered.
* For sheet pile analysis, enter 1 for Pile Diam., Pile Spacing and passive influence factor (i).
UNITS= kips,feet Ka1 0.295
γ1= 0.120 kcf Ka2 0.333          β1
γ2= 0.110 kcf Kp 1.121       σ1
φ1= 33 degrees iKp-Ka2 3.030
φ2= 30 degrees σ1 0.074 ksf
β1= 0.0 degrees σ2 0.427 ksf       H
β2= -26.6 degrees σ3 0.483 ksf        PA1
q= 0.25 ksf σ4 5.833 ksf    C1     φ1,γ1
Pile Dia.= 3.0 feet Y 1.450 feet      σ2 & σ3
i= 3.0 C1 3.824 feet       L                β2   Y       PA2
Trial D = 17.50 feet C2 0.967 feet      C2     φ2,γ2
Pile Spacing 8.00 feet Pa1 20.046 kips
H = 10.00 feet Pa2 0.934 kips  D
X2 16.05 feet X1 6.871  Zero Shear               X(i)

b 2.67 Pp 20.981  Zero Shear            Pp

     σ4
 

Max Moment = PA1(Y+C1+X1)+PA2(C2+X1)-Pp(X1)/3  
= 202.73 kip-feet

Safety Factor  = γ2(X2)
3(IKp-KA2)(b)/(6(C1+Y+X1)+PA2(C2+X1))

= 1.38

Pile Embedment (ft) = (Trial D for FS >1.3)(1.3)

= 23 feet
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Page 1 of 1 File: RW_Embed_14 ft Height (8' spacing).xls

Project Name: RW STA 10694+00 Date: 3/20/2013
TIP No.: P-5208G Setup by: TRW
Subject:  Cantilevered Solder Pile Wall Computed By: TRW

Work: 14-foot Wall Height Checked By:  XCB

References:
1   Lateral Support Systems and Underpinning, Vol I - Design and Construction . FHWA Report No. FHWA-RD-75-128
2   Kleinfelder Borings RW-1 through RW-8
3   Provided Drawings and Documents Provided by AECOM

Soldier Pile Retaining Wall Program - Simplified analysis that assumes the pile rotates about its tip.
* γ2 is the effective unit weight below grade.  If the water table is somewhere between grade and the pile tip, use a weighted average.
* If you enter a backslope, use zero for surcharge or vise-versa.   Front slope must be negative.
* The pile diameter equals the shaft diameter if the piles are drilled in. surcharge: q
* The passive influence factor ( i) is normally 3 for piles in sand, but other values may be entered.
* For sheet pile analysis, enter 1 for Pile Diam., Pile Spacing and passive influence factor (i).
UNITS= kips,feet Ka1 0.295
γ1= 0.120 kcf Ka2 0.333          β1
γ2= 0.110 kcf Kp 1.121       σ1
φ1= 33 degrees iKp-Ka2 3.030
φ2= 30 degrees σ1 0.074 ksf
β1= 0.0 degrees σ2 0.569 ksf       H
β2= -26.6 degrees σ3 0.643 ksf        PA1
q= 0.25 ksf σ4 7.666 ksf    C1     φ1,γ1
Pile Dia.= 3.0 feet Y 1.930 feet      σ2 & σ3
i= 3.0 C1 5.202 feet       L                β2   Y       PA2
Trial D = 23.00 feet C2 1.287 feet      C2     φ2,γ2
Pile Spacing 8.00 feet Pa1 35.989 kips
H = 14.00 feet Pa2 1.656 kips  D
X2 21.07 feet X1 9.204  Zero Shear               X(i)

b 2.67 Pp 37.645  Zero Shear            Pp

     σ4
 

Max Moment = PA1(Y+C1+X1)+PA2(C2+X1)-Pp(X1)/3  
= 489.78 kip-feet

Safety Factor  = γ2(X2)
3(IKp-KA2)(b)/(6(C1+Y+X1)+PA2(C2+X1))

= 1.32

Pile Embedment (ft) = (Trial D for FS >1.3)(1.3)

= 30 feet
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Page 1 of 5 

 

SLOPE/W Analysis 
Report generated using GeoStudio 2012. Copyright © 1991-2012 GEO-SLOPE International Ltd. 

File Information 
Created By: Joshua Fregosi 

Last Edited By: Joshua Fregosi 

Revision Number: 36 

File Version: 8.0 

Tool Version: 8.0.10.6504 

Date: 3/20/2013 

Time: 2:55:45 PM 

File Name: P-5208G_RW_STA_10694+00.gsz 

Directory: C:\Users\JFregosi\Desktop\P-5208G Retaining Wall\ 

Last Solved Date: 3/20/2013 

Last Solved Time: 2:55:46 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

SLOPE/W Analysis 
Description: P-5208G Retaining Wall STA 10694+00 (2:1 Toe Slope) 

Kind: SLOPE/W 

Method: Morgenstern-Price 

Settings 

Side Function 

Interslice force function option: Half-Sine 

Lambda 

Lambda 1: -1  Lambda 7: 0.2  

Lambda 2: -0.8  Lambda 8: 0.4 

Lambda 3: -0.6  Lambda 9: 0.6 

Lambda 4: -0.4  Lambda 10: 0.8 

Lambda 5: -0.2  Lambda 11: 1 

Lambda 6: 0 
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Page 2 of 5 

 

Analysis Settings (cont’d) 

SLOPE/W Analysis (cont’d) 
PWP Conditions Source: Ru 

Slip Surface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: No 

Tension Crack 

Tension Crack Option: (none) 

F of S Distribution 

F of S Calculation Option: Constant 

Advanced 

Number of Slices: 30 

F of S Tolerance: 0.01 

Minimum Slip Surface Depth: 0.1 ft 

Optimization Maximum Iterations: 2,000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Pile 
Model: High Strength 

Unit Weight: 1,500 pcf 

Pore Water Pressure  

Ru: 0 

Residual Soil 
Model: Mohr-Coulomb 

Unit Weight: 120 pcf 

Cohesion': 0 psf 

Phi': 33 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Ru: 0 
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Materials (cont’d) 

Residual Soil (2) 
Model: Mohr-Coulomb 

Unit Weight: 110 pcf 

Cohesion': 0 psf 

Phi': 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Ru: 0 

Deep Soil 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion': 0 psf 

Phi': 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Ru: 0 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-18.62559, 735) ft 

Left-Zone Right Coordinate: (27, 733.5) ft 

Left-Zone Increment: 4 

Right Projection: Range 

Right-Zone Left Coordinate: (48.64662, 738.82331) ft 

Right-Zone Right Coordinate: (60, 742) ft 

Right-Zone Increment: 4 

Radius Increments: 4 

Slip Surface Limits 
Left Coordinate: (-19, 735) ft 

Right Coordinate: (154, 758) ft 

Surcharge Loads 

Surcharge Load 1                  Coordinates 
 

Surcharge (Unit Weight): 250 pcf    

Direction: Vertical 

  

 
X (ft) Y (ft) 

 
76 755 

 
76 757 

 
106 757 
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Points    Regions    

 

X 

(ft) 
Y (ft) 

Point 1 60 755 

Point 2 63 755 

Point 3 63 713 

Point 4 60 713 

Point 5 70 754 

Point 6 76 755 

Point 7 106 755 

Point 8 108 754 

Point 9 154 758 

Point 10 154 742 

Point 11 63 742 

Point 12 60 742 

Point 13 55 742 

Point 14 35 732 

Point 15 30 732 

Point 16 24 735 

Point 17 -19 735 

Point 18 -19 701 

Point 19 154 701 

Point 20 -19 673 

Point 21 154 673 

   

Current Slip Surface 
Slip Surface: 114 

F of S: 1.868 

Volume: 95.342979 ft³ 

Weight: 10,487.728 lbs 

Resisting Moment: 106,189.34 lbs-ft 

Activating Moment: 56,861.129 lbs-ft 

Resisting Force: 5,527.6653 lbs 

Activating Force: 2,960.2004 lbs 

F of S Rank: 1 

Exit: (27, 733.5) ft 

Entry: (54.059378, 741.52969) ft 

Radius: 16.858934 ft 

Center: (37.906087, 746.35616) ft 

 
Material Points 

Area 

(ft²) 

Region 1 Pile 1,2,11,3,4,12 126 

Region 2 Residual Soil 2,5,6,7,8,9,10,11 1,221.5 

Region 3 Residual Soil (2) 11,3,4,12,13,14,15,16,17,18,19,10 6,504 

Region 4 Deep Soil 18,20,21,19 4,844 
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Slip Slices 

 
X (ft) Y (ft) 

PWP 

(psf) 

Base Normal 

Stress (psf) 

Frictional 

Strength (psf) 

Cohesive 

Strength 

(psf) 

Slice 1 27.5 733.10728 0 22.235041 12.837407 0 

Slice 2 28.5 732.37811 0 59.892123 34.578733 0 

Slice 3 29.5 731.75382 0 83.047813 47.947677 0 

Slice 4 30.416667 731.25928 0 124.42221 71.835199 0 

Slice 5 31.25 730.87345 0 186.88694 107.89922 0 

Slice 6 32.083333 730.54092 0 240.00219 138.56533 0 

Slice 7 32.916667 730.25837 0 282.94911 163.36074 0 

Slice 8 33.75 730.0232 0 315.31522 182.04733 0 

Slice 9 34.583333 729.83338 0 337.12304 194.63808 0 

Slice 10 35.453795 729.68284 0 380.1918 219.50384 0 

Slice 11 36.361384 729.57433 0 441.52061 254.91204 0 

Slice 12 37.268974 729.51539 0 488.92298 282.27981 0 

Slice 13 38.176563 729.50551 0 523.37511 302.17076 0 

Slice 14 39.084152 729.54459 0 546.21839 315.35934 0 

Slice 15 39.991742 729.63299 0 558.97697 322.72551 0 

Slice 16 40.899331 729.77149 0 563.20255 325.16514 0 

Slice 17 41.806921 729.96136 0 560.35585 323.5216 0 

Slice 18 42.71451 730.20443 0 551.72502 318.53859 0 

Slice 19 43.6221 730.50315 0 538.37457 310.8307 0 

Slice 20 44.529689 730.86074 0 521.11624 300.8666 0 

Slice 21 45.437278 731.28143 0 500.49236 288.9594 0 

Slice 22 46.344868 731.7707 0 476.76239 275.25889 0 

Slice 23 47.252457 732.33576 0 449.88344 259.74033 0 

Slice 24 48.160047 732.98631 0 419.47356 242.18317 0 

Slice 25 49.067636 733.73568 0 384.74193 222.13086 0 

Slice 26 49.975226 734.60302 0 344.35798 198.81517 0 

Slice 27 50.882815 735.61738 0 296.20162 171.01208 0 

Slice 28 51.790404 736.82693 0 236.85702 136.74947 0 

Slice 29 52.697994 738.3238 0 160.45804 92.640493 0 

Slice 30 53.605583 740.34458 0 55.301918 31.928577 0 

 

00
41

D
E

L_
P

10
a1

 
00

01
A

D
D

_P
10

a1
 

 



2.233

TIP No. P-5208G

Retaining Wall No. 1

STA 10694+00

Cantilevered Soldier Pile Wall

2:1 Toe Slope

250 psf Surcharge

2

1

Distance

-20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

E
le

v
a
ti
o
n

670

680

690

700

710

720

730

740

750

760

770

780

790

800

00
41

D
E

L_
P

10
a1

 
00

01
A

D
D

_P
10

a1
 

 



Page 1 of 5 

 

SLOPE/W Analysis 
Report generated using GeoStudio 2012. Copyright © 1991-2012 GEO-SLOPE International Ltd. 

File Information 
Created By: Joshua Fregosi 

Last Edited By: Joshua Fregosi 

Revision Number: 32 

File Version: 8.0 

Tool Version: 8.0.10.6504 

Date: 3/20/2013 

Time: 2:44:41 PM 

File Name: P-5208G_RW_STA_10694+00.gsz 

Directory: C:\Users\JFregosi\Desktop\P-5208G Retaining Wall\ 

Last Solved Date: 3/20/2013 

Last Solved Time: 2:44:43 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

SLOPE/W Analysis 
Description: P-5208G Retaining Wall STA 10694+00 (Global Stability) 

Kind: SLOPE/W 

Method: Morgenstern-Price 

Settings 

Side Function 

Interslice force function option: Half-Sine 

Lambda 

Lambda 1: -1  Lambda 7: 0.2  

Lambda 2: -0.8  Lambda 8: 0.4 

Lambda 3: -0.6  Lambda 9: 0.6 

Lambda 4: -0.4  Lambda 10: 0.8 

Lambda 5: -0.2  Lambda 11: 1 

Lambda 6: 0 
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Analysis Settings (cont’d) 

SLOPE/W Analysis (cont’d) 
PWP Conditions Source: Ru 

Slip Surface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: No 

Tension Crack 

Tension Crack Option: (none) 

F of S Distribution 

F of S Calculation Option: Constant 

Advanced 

Number of Slices: 30 

F of S Tolerance: 0.01 

Minimum Slip Surface Depth: 0.1 ft 

Optimization Maximum Iterations: 2,000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Pile 
Model: High Strength 

Unit Weight: 1,500 pcf 

Pore Water Pressure  

Ru: 0 

Residual Soil 
Model: Mohr-Coulomb 

Unit Weight: 120 pcf 

Cohesion': 0 psf 

Phi': 33 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Ru: 0 
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Materials (cont’d) 

Residual Soil (2) 
Model: Mohr-Coulomb 

Unit Weight: 110 pcf 

Cohesion': 0 psf 

Phi': 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Ru: 0 

Deep Soil 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion': 0 psf 

Phi': 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Ru: 0 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-18.80294, 735) ft 

Left-Zone Right Coordinate: (30, 732) ft 

Left-Zone Increment: 4 

Right Projection: Range 

Right-Zone Left Coordinate: (70.02556, 754.00426) ft 

Right-Zone Right Coordinate: (135, 756.34783) ft 

Right-Zone Increment: 4 

Radius Increments: 4 

Slip Surface Limits 
Left Coordinate: (-19, 735) ft 

Right Coordinate: (154, 758) ft 

Surcharge Loads 

Surcharge Load 1                  Coordinates 
 

Surcharge (Unit Weight): 250 pcf    

Direction: Vertical 

  

 
X (ft) Y (ft) 

 
76 755 

 
76 757 

 
106 757 
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Points    Regions    

 

X 

(ft) 
Y (ft) 

Point 1 60 755 

Point 2 63 755 

Point 3 63 713 

Point 4 60 713 

Point 5 70 754 

Point 6 76 755 

Point 7 106 755 

Point 8 108 754 

Point 9 154 758 

Point 10 154 742 

Point 11 63 742 

Point 12 60 742 

Point 13 55 742 

Point 14 35 732 

Point 15 30 732 

Point 16 24 735 

Point 17 -19 735 

Point 18 -19 701 

Point 19 154 701 

Point 20 -19 673 

Point 21 154 673 

   

Current Slip Surface 
Slip Surface: 10 

F of S: 2.249 

Volume: 2,852.6023 ft³ 

Weight: 491,743.94 lbs 

Resisting Moment: 18,035,642 lbs-ft 

Activating Moment: 8,018,795.5 lbs-ft 

Resisting Force: 268,767.44 lbs 

Activating Force: 120,858.75 lbs 

F of S Rank: 1 

Exit: (-18.80294, 735) ft 

Entry: (86.291851, 755) ft 

Radius: 55.044452 ft 

Center: (31.31654, 757.75806) ft 

 
Material Points 

Area 

(ft²) 

Region 1 Pile 1,2,11,3,4,12 126 

Region 2 Residual Soil 2,5,6,7,8,9,10,11 1,221.5 

Region 3 Residual Soil (2) 11,3,4,12,13,14,15,16,17,18,19,10 6,504 

Region 4 Deep Soil 18,20,21,19 4,844 
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Slip Slices 

 
X (ft) Y (ft) 

PWP 

(psf) 

Base Normal 

Stress (psf) 

Frictional 

Strength (psf) 

Cohesive 

Strength 

(psf) 

Slice 1 -17.019484 731.69273 0 732.24676 422.76287 0 

Slice 2 -13.452573 725.88074 0 1,712.2628 988.57541 0 

Slice 3 -9.8856608 721.35731 0 2,366.08 1,366.0569 0 

Slice 4 -6.3187492 717.66451 0 2,854.9586 1,648.3111 0 

Slice 5 -2.7518375 714.58311 0 3,231.0095 1,865.4242 0 

Slice 6 0.81507417 711.98734 0 3,518.4836 2,031.3975 0 

Slice 7 4.3819858 709.79727 0 3,731.432 2,154.3433 0 

Slice 8 7.9488975 707.95883 0 3,879.4673 2,239.8115 0 

Slice 9 11.515809 706.43391 0 3,970.0765 2,292.1247 0 

Slice 10 15.082721 705.19505 0 4,009.649 2,314.972 0 

Slice 11 18.649632 704.22226 0 4,003.9407 2,311.6762 0 

Slice 12 22.216544 703.50116 0 3,958.2642 2,285.3049 0 

Slice 13 25.5 703.04258 0 3,797.5517 2,192.5175 0 

Slice 14 28.5 702.80624 0 3,535.8945 2,041.4496 0 

Slice 15 32.5 702.78318 0 3,304.882 1,908.0745 0 

Slice 16 36.666667 702.99983 0 3,222.8363 1,860.7054 0 

Slice 17 40 703.42906 0 3,237.4466 1,869.1407 0 

Slice 18 43.333333 704.06848 0 3,228.3471 1,863.8871 0 

Slice 19 46.666667 704.92575 0 3,197.2055 1,845.9075 0 

Slice 20 50 706.01176 0 3,145.1562 1,815.8568 0 

Slice 21 53.333333 707.34135 0 3,072.7088 1,774.0292 0 

Slice 22 57.5 709.42346 0 2,830.3931 1,634.1282 0 

Slice 23 61.5 711.76207 0 52,404.216 30,255.588 0 

Slice 24 64.75 714.08613 0 3,601.5603 2,079.3618 0 

Slice 25 68.25 717.01211 0 3,196.5071 1,845.5042 0 

Slice 26 71.5 720.20337 0 2,834.4977 1,636.498 0 

Slice 27 74.5 723.71088 0 2,503.8973 1,445.6258 0 

Slice 28 78.014295 728.86945 0 2,348.9736 1,356.1805 0 

Slice 29 82.042886 737.06275 0 1,539.6868 888.93857 0 

Slice 30 85.174516 748.5 0 469.98668 305.21292 0 
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STRUCTURE SUBSURFACE INVESTIGATION 
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742.0

739.5

737.0

734.5

1.0

3.5

6.0

8.5

0.0

10.0733.0

743.0

RESIDUAL
Red, Tan, Micaceous, Fine Sandy SILT

Boring Terminated at Elevation 733.0 ft in
Sandy SILT

3

2

2

2

3

3

2

2

2

2

2

2

745

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET 4 ft LT ALIGNMENT RET1

EASTING 1,485,068

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-1

GROUND WTR (ft)

TOTAL DEPTH 10.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10689+85

COLLAR ELEV. 743.0 ft

0 HR.

24 HR.NORTHING 567,329

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG
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NCDOT GEOTECHNICAL ENGINEERING UNIT

N
C

D
O

T
 B

O
R

E
 D

O
U

B
L

E
  

1
2

7
8

5
5

.G
P

J
  

N
C

_
D

O
T

.G
D

T
  

4
/2

9
/1

3

SHEET  6

M

M

M

M

GROUND SURFACE

6

5

4

4

00
41

D
E

L_
P

10
a1

 
00

01
A

D
D

_P
10

a1
 

 



742.8

740.3

1.0

3.5

0.0

5.0738.8

743.8

RESIDUAL
Red Tan, Fine Sandy SILT

Boring Terminated at Elevation 738.8 ft in
Sandy SILT

7

6

7

8

4

4

745

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,485,053

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-2

GROUND WTR (ft)

TOTAL DEPTH 5.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10690+00

COLLAR ELEV. 743.8 ft

0 HR.

24 HR.NORTHING 567,300

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

745

740

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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SHEET  7

737.8

735.3

730.3

6.0

8.5

13.5

0.0

5.0

8.0

15.0

738.8

735.8

728.8

743.8

RESIDUAL
Red Tan, Fine Sandy SILT

Red and Tan, Clayey, Fine Sandy SILT

Red, Olive, and Brown, Micaceous, Fine
Sandy SILT

Boring Terminated at Elevation 728.8 ft in
Sandy SILT

5
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745

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,485,053

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-2(1)

GROUND WTR (ft)

TOTAL DEPTH 15.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10690+00

COLLAR ELEV. 743.8 ft

0 HR.

24 HR.NORTHING 567,300

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG
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745.5

743.0

740.5

738.0

1.0

3.5

6.0

8.5

0.0

10.0736.5

746.5

RESIDUAL
Olive Tan to Brown Red, Micaceous, Fine

Sandy SILT

Boring Terminated at Elevation 736.5 ft in
Sandy SILT

6

6

7

5

7

10

9

6

4

3

4

3

750

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,485,019

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-3

GROUND WTR (ft)

TOTAL DEPTH 10.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10691+00

COLLAR ELEV. 746.5 ft

0 HR.

24 HR.NORTHING 567,206

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG
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(ft)
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BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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SHEET  8

733.0

728.0

723.0

13.5

18.5

23.5

0.0

25.0721.5

746.5

RESIDUAL
Olive, Tan, Brown Red, and White,

Micaceous, Fine Sandy SILT

Boring Terminated at Elevation 721.5 ft in
Sandy SILT

3
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3

2
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2

2

750

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,485,019

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-3(1)

GROUND WTR (ft)

TOTAL DEPTH 25.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10691+00

COLLAR ELEV. 746.5 ft

0 HR.

24 HR.NORTHING 567,206

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
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747.5

745.0

742.5

740.0

735.0

1.0

3.5

6.0

8.5

13.5

0.0

4.0

15.0

744.5

733.5

748.5

ROADWAY EMBANKMENT
Brown Red, Fine Sandy, Silty CLAY

RESIDUAL
Tan, Brown, and Red, Micaceous, Fine

Sandy SILT

Boring Terminated at Elevation 733.5 ft in
Sandy SILT

8

11

10

7

3

10

15

12

9

4

5

7

6

5

2

750

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,985

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-4

GROUND WTR (ft)

TOTAL DEPTH 15.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10692+00

COLLAR ELEV. 748.5 ft

0 HR.

24 HR.NORTHING 567,112

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

750

745

740

735

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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4
/2

9
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3

SHEET  9

730.0

725.0

720.0

18.5

23.5

28.5

0.0

4.0

27.0

30.0

744.5

721.5

718.5

748.5

ROADWAY EMBANKMENT
Brown Red, Fine Sandy, Silty CLAY

RESIDUAL
Tan, Brown, Red, and Olive, Micaceous,

Fine Sandy SILT

Tan, Clayey, Fine Sandy SILT

Boring Terminated at Elevation 718.5 ft in
Sandy SILT

2

2

3

3

2

5

2

2

2

750

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,985

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-4(1)

GROUND WTR (ft)

TOTAL DEPTH 30.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10692+00

COLLAR ELEV. 748.5 ft

0 HR.

24 HR.NORTHING 567,112

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

750

745

740

735

730

725

720
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GROUND SURFACE
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751.7

749.2

746.7

744.2

739.2

734.2

1.0

3.5

6.0

8.5

13.5

18.5

0.0

5.5

17.0

20.0

747.2

735.7

732.7

752.7

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Brown, and Red, Micaceous, Fine

Sandy SILT

Red, Tan, and Olive, Clayey, Fine Sandy
SILT

Boring Terminated at Elevation 732.7 ft in
Sandy SILT

5

8

10

8

4

3

6

11

12

11

6

4

4

6

7

6

3

2

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,951

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-5

GROUND WTR (ft)

TOTAL DEPTH 20.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10693+00

COLLAR ELEV. 752.7 ft

0 HR.

24 HR.NORTHING 567,018

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

755

750

745

740

735

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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3

SHEET  10

729.2

724.2

719.2

23.5

28.5

33.5

0.0

5.5

17.0

20.0

35.0

747.2

735.7

732.7

717.7

752.7

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Brown, and Red, Micaceous, Fine

Sandy SILT

Red, Tan, and Olive, Clayey, Fine Sandy
SILT

Red, Olive, and Brown to White, Micaceous,
Fine Sandy SILT

Boring Terminated at Elevation 717.7 ft in
Sandy SILT

2

2

2

2

2

2

1

1

1

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,951

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-5(1)

GROUND WTR (ft)

TOTAL DEPTH 35.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10693+00

COLLAR ELEV. 752.7 ft

0 HR.

24 HR.NORTHING 567,018

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)
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753.2

750.7

748.2

745.7

740.7

735.7

1.0

3.5

6.0

8.5

13.5

18.5

0.0

5.5

20.0

748.7

734.2

754.2

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Brown, and Red, Micaceous, Fine

Sandy SILT

Boring Terminated at Elevation 734.2 ft in
Sandy SILT

8

14

8

7

4

3

9

19

11

8

4

4

5

9

8

5

3

2

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,915

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-6

GROUND WTR (ft)

TOTAL DEPTH 20.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10694+00

COLLAR ELEV. 754.2 ft

0 HR.

24 HR.NORTHING 566,924

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

755

750

745

740

735

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT

N
C

D
O

T
 B

O
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E
 D
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U
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E
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7
8
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4
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9
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3

SHEET  11

730.7

725.7

720.7

715.7

23.5

28.5

33.5

38.5

0.0

5.5

40.0

748.7

714.2

754.2

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Brown, Red, Olive, and White,

Micaceous, Fine Sandy SILT

Boring Terminated at Elevation 714.2 ft in
Sandy SILT

2

3

2

9

3

3

3

9

2

2

2

11

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,915

32.0

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-6(1)

GROUND WTR (ft)

TOTAL DEPTH 40.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10694+00

COLLAR ELEV. 754.2 ft

0 HR.

24 HR.NORTHING 566,924

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

755

750

745

740

735
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725
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715
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751.8

749.3

746.8

744.3

739.3

734.3

1.0

3.5

6.0

8.5

13.5

18.5

0.0

5.5

12.0

17.0

20.0

747.3

740.8

735.8

732.8

752.8

RESIDUAL
Tan Red, Micaceous, Fine Sandy SILT

Olive and Tan, Clayey, Fine Sandy SILT

Olive, Red, and Tan, Fine Sandy SILT

Olive, Clayey, Fine Sandy SILT

Boring Terminated at Elevation 732.8 ft in
Sandy SILT

8

6

4

4

3

2

10

6

7

6

5

3

5

5

4

3

2

2

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,879

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-7

GROUND WTR (ft)

TOTAL DEPTH 20.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10695+00

COLLAR ELEV. 752.8 ft

0 HR.

24 HR.NORTHING 566,833

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

755

750

745

740

735

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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SHEET  12

729.3

724.3

719.3

23.5

28.5

33.5

0.0

5.5

12.0

17.0

20.0

35.0

747.3

740.8

735.8

732.8

717.8

752.8

RESIDUAL
Tan Red, Micaceous, Clayey, Fine Sandy

SILT

Olive and Tan, Clayey, Fine Sandy SILT

Olive, Red, and Tan, Fine Sandy SILT

Olive, Clayey, Fine Sandy SILT

RESIDUAL
Olive, and Brown, Micaceous, Fine Sandy

SILT

Boring Terminated at Elevation 717.8 ft in
Sandy SILT

6

7

10

8

7

12

4

5

5

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,879

32.0

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-7(1)

GROUND WTR (ft)

TOTAL DEPTH 35.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10695+00

COLLAR ELEV. 752.8 ft

0 HR.

24 HR.NORTHING 566,833

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

755

750

745

740

735

730

725

720
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GROUND SURFACE
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751.0

748.5

746.0

743.5

738.5

733.5

1.0

3.5

6.0

8.5

13.5

18.5

0.0

3.0

20.0

749.0

732.0

752.0

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Brown, and Red, Micaceous, Fine

Sandy SILT

Boring Terminated at Elevation 732.0 ft in
Sandy SILT

6

9

7

4

4

3

6

13

10

6

4

3

6

6

6

4

3

3

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,842

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-8

GROUND WTR (ft)

TOTAL DEPTH 20.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10696+00

COLLAR ELEV. 752.0 ft

0 HR.

24 HR.NORTHING 566,738

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

755

750

745

740

735

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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3

SHEET  13

728.5

723.5

23.5

28.5

0.0

3.0

30.0

749.0

722.0

752.0

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Brown, Red, Olive, and White,

Micaceous, Fine Sandy SILT

Boring Terminated at Elevation 722.0 ft in
Sandy SILT

3

3

3

3

2

2

755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,842

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-8(1)

GROUND WTR (ft)

TOTAL DEPTH 30.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10696+00

COLLAR ELEV. 752.0 ft

0 HR.

24 HR.NORTHING 566,738

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)
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749.9

747.4

744.9

742.4

737.4

1.0

3.5

6.0

8.5

13.5

0.0

3.0

15.0

747.9

735.9

750.9

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Red, and Olive, Micaceous, Fine Sandy

SILT

Boring Terminated at Elevation 735.9 ft in
Sandy SILT
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755

DRIVE
ELEV

(ft)

DEPTH
(ft)

SOIL AND ROCK DESCRIPTION
L

O

G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET CL ALIGNMENT RET1

EASTING 1,484,804

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-9

GROUND WTR (ft)

TOTAL DEPTH 15.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 11/30/12START DATE 11/30/12

GEOLOGIST Fregosi, J. D.

STATION 10697+00

COLLAR ELEV. 750.9 ft

0 HR.

24 HR.NORTHING 566,645

DRILLER Toothman, R. E.

DRILL RIG/HAMMER EFF./DATE TRI0055  CME-55  74%  02/15/2013 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG

ELEV
(ft)

755

750

745

740

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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3

SHEET  14

732.4

727.4

18.5

23.5

0.0

3.0

25.0

747.9

725.9

750.9

ROADWAY EMBANKMENT
Brown Red, Micaceous, Fine Sandy, Silty

CLAY

RESIDUAL
Tan, Red, Olive, Brown, and White,

Micaceous, Fine Sandy SILT

Boring Terminated at Elevation 725.9 ft in
Sandy SILT
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BLOW COUNT
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OFFSET CL ALIGNMENT RET1

EASTING 1,484,804

Dry

FIAD

SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-9(1)

GROUND WTR (ft)

TOTAL DEPTH 25.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10697+00

COLLAR ELEV. 750.9 ft

0 HR.

24 HR.NORTHING 566,645

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG
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ROADWAY EMBANKMENT
Tan and Red, Micaceous, Clayey, Fine

Sandy SILT

RESIDUAL
Tan and Red, Micaceous, Fine Sandy SILT

Boring Terminated at Elevation 738.6 ft in
Sandy SILT
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SITE DESCRIPTION Millbrook to Junker on the NCRR/NS Mainline: Retaining Wall 1

BORING NO. RW-10

GROUND WTR (ft)

TOTAL DEPTH 10.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 03/13/13START DATE 03/13/13

GEOLOGIST Fregosi, J. D.

STATION 10697+93

COLLAR ELEV. 748.6 ft

0 HR.

24 HR.NORTHING 566,557

DRILLER D. Harris

DRILL RIG/HAMMER EFF./DATE AME6515  CME-55  93%  05/04/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP P-5208GWBS 50000.1.STR11T1B COUNTY MECKLENBURG
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SHEET 16
50000.1.STR11T1B (P-5208G)

PROPOSED RETAINING WALL NO. 1 ON NCRR/NS MAINLINE (-M1G-) 

SITE PHOTOGRAPHS

View Looking Upstation along -RW1- from Boring RW-1 View Looking Downstation along -RW1- from Boring RW-10
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