
 

 

 

 

 

APPENDIX C 

SUPPORTING DOCUMENTATION 



END BENTS SUMMARY

END BENT 1

Pile Type:   HP 12X53 Steel Piles

Bottom of Cap Elevation:   189.19 ft Provided by WEI

Anticipated Pile Length:  52 ft ±  Bottom of Cap ‐ Anticipated Pile Refusal Depth

Average Pile Length: 55 ft ±  Anticipated Pile Lengths Rounded Up to Nearest 5 ft

Max Factored Load:  80 Tons/Pile Provided by WEI, rounded up to nearest 5 tons

Required Ultimate Resistance:  180 Tons/Pile AASHTO Resistance Factor = 0.45

Required Driving Resistance:   160 Tons/Pile NCDOT Driving Resistance Factor = 0.6  for WEAP analysis 

with limited or no PDAs plus additional driving resistance 

due to downdrag

END BENT 2

Pile Type:   HP 12X53 Steel Piles

Bottom of Cap Elevation:   189.45 ft  Provided by WEI

Anticipated Pile Length:   47 ft (Lt), 52 ft (Rt) ± Bottom of Cap ‐ Anticipated Pile Refusal Depth

Average Pile Length: 50 ft (Lt), 55 ft (Rt) ±  Anticipated Pile Lengths Rounded Up to Nearest 5 ft

Max Factored Load:  80 Tons/Pile Provided by WEI, rounded up to nearest 5 tons

Required Ultimate Resistance:  180 Tons/Pile AASHTO Resistance Factor = 0.45

Required Driving Resistance:   165 Tons/Pile NCDOT Driving Resistance Factor = 0.6  for WEAP analysis 

with limited or no PDAs plus additional driving resistance

due to downdrag

NOTES

See Notes on Sheet 2 of the Foundation Recommendations.

COMMENTS

See Comments on Sheet 3 of the Foundation Recommendations.
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WEAP Parameter Calculation

Bent #:  
Toe Quake Shaft Quake

0.10 0.10

Subsurface Conditions:

Layer # Top Bottom Navg Soil Type Shaft Damping

1 189.2 168.6 3 Clay 0.30

2 168.6 159.1 9 Clay 0.25

3 159.1 156.1 5 Clay 0.30

4 156.1 153.6 5 Sand 0.20

5 153.6 138.6 10 Sand 0.20

6

7

8 Toe Damping

0.26 0.10

HP 12X53Pile Type:  

Bridge 108 EB1-B

Loose/Soft or Submerged



















WEAP Parameter Calculation

Bent #:  
Toe Quake Shaft Quake

0.10 0.10

Subsurface Conditions:

Layer # Top Bottom Navg Soil Type Shaft Damping

1 189.5 186.3 5 Sand 0.20

2 186.3 183.8 5 Clay 0.30

3 183.8 173.8 8 Sand 0.20

4 173.8 168.8 0 Sand 0.20

5 168.8 156.3 8 Clay 0.25

6 143.9 148.8 9 Sand 0.20

7 148.8 143.8 15 Sand 0.18

8 Toe Damping

0.16 0.10

HP 12X53Pile Type:  

Bridge 108 EB2-A

Loose/Soft or Submerged

















INTERIOR BENT SUMMARY

Foundation Type:   48‐inch drilled piers

Bottom of Cap Elevation:   189.16 ft  Provided by WEI

Top of Pier Elevation: 175.16 ft Provided by WEI

Max Factored Load:  690 Tons/Pier Provided by WEI, rounded up to nearest 5 tons

Required factored Resistance: 715 Tons/Pier Per NCDOT axial spreadsheet 

rounded up to the nearest 5 tons

Required Tip Resistance: 95 tons/ft2 Per NCDOT axial spreadsheet 

Point of Fixity (POF) Elevation: 154.0 ft "LPILE" program calculations

Tip No Higher Than Elevation: 132.0 ft (Lt & Ctr) Axial Capacity Calculations

134.0 ft (Rt) Axial Capacity Calculations

NOTES  

See Notes on Sheet 2 of the Foundation Recommendations

COMMENTS

See Comments on Sheet 3 of the Foundation Recommendations

RALEIGH, NORTH CAROLINA  27699‐1589 DATE: 5/17

HIGHWAY BUILDING DATE: 5/17 I‐5786

1589 MAIL SERVICE CENTER CHECKED BY: WPA COUNTY: Johnston

STATE OF NORTH CAROLINA SUBJECT: Bridge No. 108 on SR 1001 

DEPARTMENT OF TRANSPORTATION (Lizzie Mill Rd.) over I‐95

DIVISION OF HIGHWAYS PREPARED BY: CW TIP NO.:



QUANTITY OF DRILLED PIER IN SOIL & NOT IN SOIL CALCULATION SHEET

INTERIOR BENTS (Elevs. In feet)

B1‐A B1‐B

APPROX. TOP OF SHAFT ELEV. = 175.2 175.2

TOP OF WEATHERED ROCK (WR) ELEV. = 139.4 145.3

TOP OF CRYSTALLINE ROCK (CR) ELEV. = 139.4 133.8

TIP NO HIGHER THAN ELEV. = 131.9 133.8

NUMBER OF SHAFTS PER BORING: 2.0 1.0

QUANTITY OF PIERS BELOW TOP OF SHAFT: 86.5 41.4

QUANTITY OF PIERS IN WR ‐ Total: 0.0 11.5

QUANTITY OF PIERS IN WR ‐ Soil (1/2 of total): 0.0 5.8

QUANTITY OF PIERS IN WR ‐ Not in Soil (1/2 of total): 0.0 5.8

QUANTITY OF PIERS IN CR ‐ Not in Soil: 15.0 0.0

TOTAL QUANTITY OF PIERS NOT IN SOIL: 15.0 5.8

ROUND UP TO NEAREST WHOLE NUMBER: 15 6

TOTAL QTY OF PIERS NOT IN SOIL (lf)

TOTAL QUANTITY OF PIERS IN SOIL: 71.5 35.6

ROUND UP TO NEAREST WHOLE NUMBER: 72.0 36.0

TOTAL QTY OF PIERS IN SOIL (lf)

STATE OF NORTH CAROLINA SUBJECT: Bridge No. 108 on SR 1001 WBS Element  No.: 

DEPARTMENT OF TRANSPORTATION (Lizzie Mill Rd.) over I‐95 N/A

DIVISION OF HIGHWAYS PREPARED BY: CW COUNTY: 

HIGHWAY BUILDING DATE: May‐17 Johnston
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APPENDIX D 

LABORATORY RESULTS 

 

 



         Unconfined Compression Test
Test Data Sheet Boring No.: RS-4

Sample ID: B1-B
Project: Bridge 108 on Lizzie Mill Rd over I-95 Depth, ft.: 49.7 - 50.0
TIP No. : I-5786

Specimen Description: Meta-Argillite

Diameter (in.) 1.77

Height (in.) 4.02

Area (in2) 2.45

Unit Wt. (pcf) 163.9

0.02 in/min.

Youngs Modulus (ave., ksi):   724

Dial Guage Axial Total Axial Axial Corrected Axial Axial 

Reading Reading Load Deformation Strain Area1 Stress Stress
No. (in.) (lbs)* (in.) (in2) (psi) (Kpa)

1 0.000 0 0.000 0.0000 2.45 0.00 0.00

2 0.004 264 0.004 0.0010 2.45 107.55 741.54

3 0.007 911 0.007 0.0017 2.45 371.13 2558.86

4 0.012 1176 0.012 0.0030 2.45 479.08 3303.16

5 0.015 2049 0.015 0.0037 2.45 834.72 5755.21

6 0.019 3347 0.019 0.0047 2.45 1363.49 9400.93

7 0.023 5189 0.023 0.0057 2.45 2113.86 14574.53

8 0.027 7455 0.027 0.0067 2.45 3036.93 20938.91

9 0.030 10087 0.030 0.0075 2.45 4109.09 28331.22

10 0.035 11313 0.035 0.0087 2.45 4608.47 31774.27

LAB Technecian: Saja Alkhafaji

Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample

Shear Testing Conditions

Specimen Conditions

Loading Rate (%/min):
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         Unconfined Compression Test
Test Data Sheet Boring No.: RS-3

Sample ID: B1-B
Project: Bridge 108 on Lizzie Mill Rd over I-95 Depth, ft.: 44.3 - 44.6
TIP No. : I-5786

Specimen Description: Meta-Argillite

Diameter (in.) 1.77

Height (in.) 4.06

Area (in2) 2.48

Unit Wt. (pcf) 162.2

0.02 in/min.

Youngs Modulus (ave., ksi):    500

Dial Guage Axial Total Axial Axial Corrected Axial Axial 

Reading Reading Load Deformation Strain Area1 Stress Stress
No. (in.) (lbs)* (in.) (in2) (psi) (Kpa)

1 0.000 0 0.000 0.0000 2.48 0.00 0.00

2 0.004 487 0.004 0.0010 2.48 196.73 1356.38

3 0.006 1171 0.006 0.0015 2.48 473.03 3261.43

4 0.009 1979 0.009 0.0022 2.48 799.42 5511.81

5 0.011 3084 0.011 0.0027 2.48 1245.78 8589.35

6 0.014 4246 0.014 0.0034 2.48 1715.16 11825.59

7 0.017 5238 0.017 0.0042 2.48 2115.86 14588.31

8 0.020 6039 0.020 0.0049 2.48 2439.40 16819.05

9 0.023 7588 0.023 0.0057 2.48 3065.08 21132.97

10 0.027 8285 0.027 0.0067 2.48 3346.59 23073.92

LAB Technecian: Saja Alkhafaji

Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample

Shear Testing Conditions
Loading Rate (%/min):

Specimen Conditions
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         Unconfined Compression Test
Test Data Sheet Boring No.: RS-2

Sample ID: B1-A
Project: Bridge 108 on Lizzie Mill Rd over I-95 Depth, ft.: 70.5 -70.9
TIP No. : I-5786

Specimen Description: Meta-Argillite

Diameter (in.) 1.77

Height (in.) 4.14

Area (in2) 2.46

Unit Wt. (pcf) 158.7

0.02 in/min.

Youngs Modulus (ave., ksi):   1,537

Dial Guage Axial Total Axial Axial Corrected Axial Axial 

Reading Reading Load Deformation Strain Area1 Stress Stress
No. (in.) (lbs)* (in.) (in2) (psi) (Kpa)

1 0.000 0 0.000 0.0000 2.46 0.00 0.00

2 0.002 1103 0.002 0.0005 2.46 448.34 3091.20

3 0.003 2879 0.003 0.0007 2.46 1170.23 8068.48

4 0.005 4775 0.005 0.0012 2.46 1940.90 13382.01

5 0.007 7060 0.007 0.0017 2.46 2869.67 19785.67

6 0.009 9232 0.009 0.0022 2.46 3752.50 25872.58

7 0.012 11930 0.012 0.0029 2.46 4849.11 33433.45

8 0.014 12859 0.014 0.0034 2.46 5226.69 36036.77

Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample

Shear Testing Conditions
Loading Rate (%/min):

Specimen Conditions
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         Unconfined Compression Test
Test Data Sheet Boring No.: RS-1

Sample ID: B1-A

Project: Bridge 108 on Lizzie Mill Rd over I-95 Depth, ft.: 62.6 - 62.9

TIP No. : I-5786
Specimen Description: Meta-Argillite

cimen Conditions

Diameter (in.) 1.78

Height (in.) 4.10

Area (in2) 2.47

Unit Wt. (pcf) 163.0

0.02 in/min.

830

Dial Guage Axial Total Axial Axial Corrected Axial Axial 

Reading Reading Load Deformation Strain Area1 Stress Stress

No. (in.) (lbs)* (in.) (in2) (psi) (Kpa)

1 0.000 0 0.000 0.0000 2.47 0.00 0.00

2 0.001 36 0.001 0.0002 2.47 14.55 100.35

3 0.004 38 0.004 0.0010 2.47 15.36 105.93

4 0.007 47 0.007 0.0017 2.47 19.00 131.01

5 0.011 59 0.011 0.0027 2.47 23.85 164.46

6 0.014 72 0.014 0.0034 2.47 29.11 200.70

7 0.017 142 0.017 0.0041 2.47 57.41 395.82

8 0.021 449 0.021 0.0051 2.47 181.52 1251.55

9 0.024 1233 0.024 0.0059 2.47 498.48 3436.87

10 0.027 2884 0.027 0.0066 2.47 1165.93 8038.81

11 0.029 4876 0.029 0.0071 2.47 1971.24 13591.20

12 0.030 4590 0.030 0.0073 2.47 1855.61 12793.98

13 0.032 5990 0.032 0.0078 2.47 2421.58 16696.21

Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample

Loading Rate (%/min):

Shear Testing Conditions

Youngs Modulus (ave., ksi):   

0

500

1000

1500

2000

2500

3000

0.000 0.002 0.004 0.006 0.008 0.010

A
xi

al
 S

tr
es

s,
 P

SI

Axial Strain



 

          

HQ:   3015 DUMBARTON ROAD    RICHMOND, VIRGINIA   23228    T 804.264.2701      F 804.264.1202     www.fandr.com 

VIRGINIA • NORTH CAROLINA • SOUTH CAROLINA • MARYLAND • DISTRICT OF COLUMBIA 


	i5786_geo_brdg108.pdf
	2c108.pdf
	I5786_geo_sub_brdg111&108

	2b108.pdf
	I5786_geo_sub_brdg111&108

	2a 108.pdf
	I5786_geo_sub_brdg111&108

	legend 108.pdf
	I5786_geo_sub_brdg111&108

	I5876_geo_map_brdg0108.pdf
	I5876_geo_map_brdg0108
	References
	I-5786_Rdy_aln.dgn
	I-5786_Rdy_dsn.dgn
	I5876_NCDOT_FS.dgn







