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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 67

P4B

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: TAR

CHA

Description: HDD 67 2-inch DR9 Conduit 2
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Input Summary

Start Coordinate (138.00, 0.00, 291.30)  ft

End Coordinate (1022.20, 0.00, 289.00)  ft

Project Length  884.20 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 2.375 in

Pipe DR 9.0

Pipe Thickness 0.26 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   2'' (2.375'')

Pipe DR:   9

Pipe Length:   900.00 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.531000018119812 ft

Silo Width:   0.531000018119812 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 1.6 25.9

Water Pressure 16.7 16.7

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 18.3 42.6

Deflection

Earth Load Deflection 0.617 7.054

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.647 7.083

Compressive Stress [psi]

Compressive Wall Stress 82.2 191.7

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 824.9 824.9

Pullback Stress [psi] 471.3 471.3

Pullback Strain 8.197E-3 8.197E-3

Bending Stress [psi] 0.0 4.7

Bending Strain 0 8.247E-5

Tensile Stress [psi] 471.3 473.8

Tensile Strain 8.197E-3 8.322E-3

Net External Pressure = 33.1 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 137.3 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.647 7.5 11.6 OK

Unconstrained Collapse [psi] 32.4 132.6 4.1 OK

Compressive Wall Stress [psi] 82.2 1150.0 14.0 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.014 7.5 524.3 OK

Unconstrained Collapse [psi] 42.4 229.4 5.4 OK

Tensile Stress [psi] 473.8 1200.0 2.5 OK



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output
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Project Summary

General: CHPE HDD 68  

P4B

Start Date: 05-15-2023

End Date: 03-13-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: MDB

BCE

Description: HDD 68 8-inch DR17  FPVC  Conduit 1
Estimated using DR18
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Input Summary

Start Coordinate (0.00, 0.00, 232.00)  ft

End Coordinate (1900.00, 0.00, 280.00)  ft

Project Length  1900.00 ft

Pipe Type PVC

OD Classification IPS

Pipe OD 8.625 in

Pipe DR 18.0

Pipe Thickness 0.48 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Soil Summary

Number of Layers: 2

Soil Layer #1 USCS, Sand (S), SP

From Assistant

Unit Weight: 125.0000 (dry), 135.0000 (sat) [lb/ft3]

Phi: 36.00, S.M.: 700.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Sand (S), SP

From Assistant

Unit Weight: 120.0000 (dry), 130.0000 (sat) [lb/ft3]

Phi: 35.00, S.M.: 600.00, Coh: 0.00 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   PVC

Classification:   IPS

Pipe OD:   8'' (8.625'')

Pipe DR:   18

Pipe Length:   1934.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   1.07799990971883 ft

Silo Width:   1.07799990971883 ft

Surface Surcharge:   0 psi

Short Term Modulus:   400000 psi

Long Term Modulus:   400000 psi

Short Term Poisson Ratio:   0.38

Long Term Poisson Ratio:   0.38

Pipe Unit Weight:   87.40220 lb/ft3

Allowable Tensile Stress (Short Term):   2800 psi

Allowable Tensile Stress (Long Term):   2800 psi

Allowable Compressive Stress (Short Term):   3200 psi

Allowable Compressive Stress (Long Term):   3200 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 5.4 65.3

Water Pressure 26.2 14.1

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 31.6 79.4

Deflection

Earth Load Deflection 0.991 12.024

Buoyant Deflection 0.060 0.060

Reissner Effect 0 0

Net Deflection 1.051 12.084

Compressive Stress [psi]

Compressive Wall Stress 284.6 714.7

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 10795.2 10795.2

Pullback Stress [psi] 880.4 880.4

Pullback Strain 2.201E-3 2.201E-3

Bending Stress [psi] 0.0 143.8

Bending Strain 0 3.594E-4

Tensile Stress [psi] 880.4 1015.1

Tensile Strain 2.201E-3 2.887E-3

Net External Pressure = 35.7 [psi ]

Buoyant Deflection = 0.1

Hydrokinetic Force = 365.0 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 1.051 7.5 7.1 OK

Unconstrained Collapse [psi] 77.1 178.5 2.3 OK

Compressive Wall Stress [psi] 284.6 3200.0 11.2 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.060 7.5 125.5 OK

Unconstrained Collapse [psi] 35.7 170.1 4.8 OK

Tensile Stress [psi] 1015.1 2800.0 2.8 OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 8.00 in 313.735 psi 296.416 psi

1 8.00 in 14.00 in 313.608 psi 296.310 psi

2 14.00 in 19.13 in 313.445 psi 296.174 psi

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore  
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the  
estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees]

No 600 37

No 300 32

No 200 29

Yes 100 25

Yes 6 17

No 3 15

Flow Rate (Q):   184.00 US (liquid) gallon/min

Drill Fluid Density:   68.700 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   281.3
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output
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Project Summary

General: CHPE HDD 68  

P4B

Start Date: 05-15-2023

End Date: 03-13-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: MDB

BCE

Description: HDD 68 3-inch HDPE DR 7 Conduit 1
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Input Summary

Start Coordinate (0.00, 0.00, 232.00)  ft

End Coordinate (1900.00, 0.00, 280.00)  ft

Project Length  1900.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 3.500 in

Pipe DR 7.0

Pipe Thickness 0.50 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   3'' (3.5'')

Pipe DR:   7

Pipe Length:   1934.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.625 ft

Silo Width:   0.625 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 3.2 65.3

Water Pressure 26.2 14.1

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 29.4 79.4

Deflection

Earth Load Deflection 0.367 7.498

Buoyant Deflection 0.020 0.020

Reissner Effect 0 0

Net Deflection 0.388 7.518

Compressive Stress [psi]

Compressive Wall Stress 102.9 277.9

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 2687.6 2687.6

Pullback Stress [psi] 570.3 570.3

Pullback Strain 9.919E-3 9.919E-3

Bending Stress [psi] 0.0 8.4

Bending Strain 0 1.458E-4

Tensile Stress [psi] 570.3 575.4

Tensile Strain 9.919E-3 1.015E-2

Net External Pressure = 35.7 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 172.8 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.388 7.5 19.4 OK

Unconstrained Collapse [psi] 77.1 319.9 4.2 OK

Compressive Wall Stress [psi] 102.9 1150.0 11.2 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.010 7.5 756.1 OK

Unconstrained Collapse [psi] 35.7 521.2 14.6 OK

Tensile Stress [psi] 575.4 1200.0 2.1 OK



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 69

P4B

Start Date: 04-14-2023

End Date: 04-14-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA

Designer: MDB

BCE

Description: HDD 69 Conduit 1 8-inch DR14 PVC DIPS
9 inch drill bit
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Input Summary

Start Coordinate (0.00, 0.00, 230.00)  ft

End Coordinate (2221.00, 0.00, 357.00)  ft

Project Length  2221.00 ft

Pipe Type PVC

OD Classification DIPS

Pipe OD 9.050 in

Pipe DR 14.0

Pipe Thickness 0.65 in

Rod Length 20.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Soil Summary

Number of Layers: 6

Soil Layer #1 USCS, Sand (S), SM

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [lb/ft3]

Phi: 30.00, S.M.: 200.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Gravel (G), GM

From Assistant

Unit Weight: 130.0000 (dry), 140.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 1000.00, Coh: 0.00 [psi]

Soil Layer #3 USCS, Sand (S), SP

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 500.00, Coh: 0.00 [psi]

Soil Layer #4 USCS, Gravel (G), GW

From Assistant

Unit Weight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 1000.00, Coh: 0.00 [psi]

Soil Layer #5 USCS, Sand (S), SM

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 500.00, Coh: 0.00 [psi]

Soil Layer #6 Rock, Geological Classification, Sedimentary Rocks

From Assistant

Unit Weight: 160.0000 (dry), 170.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   PVC

Classification:   DIPS

Pipe OD:   8'' (9.05'')

Pipe DR:   14

Pipe Length:   2279.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   1.13100004196167 ft

Silo Width:   1.13100004196167 ft

Surface Surcharge:   0 psi

Short Term Modulus:   400000 psi

Long Term Modulus:   400000 psi

Short Term Poisson Ratio:   0.38

Long Term Poisson Ratio:   0.38

Pipe Unit Weight:   87.40220 lb/ft3

Allowable Tensile Stress (Short Term):   2800 psi

Allowable Tensile Stress (Long Term):   2800 psi

Allowable Compressive Stress (Short Term):   3200 psi

Allowable Compressive Stress (Long Term):   3200 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 4.5 84.5

Water Pressure 56.1 32.4

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 60.7 116.9

Deflection

Earth Load Deflection 0.380 7.009

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.409 7.038

Compressive Stress [psi]

Compressive Wall Stress 424.6 818.2

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 37328.3 37328.3

Pullback Stress [psi] 2187.3 2187.3

Pullback Strain 5.468E-3 5.468E-3

Bending Stress [psi] 0.0 150.8

Bending Strain 0 3.771E-4

Tensile Stress [psi] 2187.3 2292.5

Tensile Strain 5.468E-3 6.108E-3

Net External Pressure = 116.5 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 401.7 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.409 7.5 18.3 OK

Unconstrained Collapse [psi] 128.9 410.7 3.2 OK

Compressive Wall Stress [psi] 424.6 3200.0 7.5 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.029 7.5 254.3 OK

Unconstrained Collapse [psi] 138.3 321.9 2.3 OK

Tensile Stress [psi] 2292.5 2800.0 1.2 OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 9.00 in 1367.916 psi 2088.522 psi

1 9.00 in 14.00 in 1367.851 psi 2088.470 psi

2 14.00 in 19.13 in 1367.756 psi 2088.393 psi

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore  
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the  
estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees]

No 600 37

No 300 32

No 200 29

Yes 100 25

Yes 6 17

No 3 15

Flow Rate (Q):   120.00 US (liquid) gallon/min

Drill Fluid Density:   68.700 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   662.3
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 69

P4B

Start Date: 04-14-2023

End Date: 04-14-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA

Designer: MDB

BCE

Description: HDD 69 Conduit1 3-inch HDPE DR 7
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Input Summary

Start Coordinate (0.00, 0.00, 230.00)  ft

End Coordinate (2221.00, 0.00, 357.00)  ft

Project Length  2221.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 3.500 in

Pipe DR 7.0

Pipe Thickness 0.50 in

Rod Length 20.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   3'' (3.5'')

Pipe DR:   7

Pipe Length:   2279.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.625 ft

Silo Width:   0.625 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 2.5 84.5

Water Pressure 56.1 32.4

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 58.6 116.9

Deflection

Earth Load Deflection 0.293 9.774

Buoyant Deflection 0.020 0.020

Reissner Effect 0 0

Net Deflection 0.313 9.794

Compressive Stress [psi]

Compressive Wall Stress 205.2 409.1

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 5375.5 5375.5

Pullback Stress [psi] 1140.7 1140.7

Pullback Strain 1.984E-2 1.984E-2

Bending Stress [psi] 0.0 8.4

Bending Strain 0 1.458E-4

Tensile Stress [psi] 1140.7 1140.7

Tensile Strain 1.984E-2 1.984E-2

Net External Pressure = 116.5 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 172.8 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.313 7.5 23.9 OK

Unconstrained Collapse [psi] 128.9 318.6 2.5 OK

Compressive Wall Stress [psi] 205.2 1150.0 5.6 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.010 7.5 756.1 OK

Unconstrained Collapse [psi] 137.6 427.5 3.1 OK

Tensile Stress [psi] 1140.7 1200.0 1.1 OK



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 69

P4B

Start Date: 04-14-2023

End Date: 04-14-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA

Designer: MDB

BCE

Amherst, MA

Description: HDD 69 Conduit 2 8-inch DR14 PVC DIPS
9 inch drill bit  
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Input Summary

Start Coordinate (0.00, 0.00, 231.00)  ft

End Coordinate (2214.00, 0.00, 355.00)  ft

Project Length  2214.00 ft

Pipe Type PVC

OD Classification DIPS

Pipe OD 9.050 in

Pipe DR 14.0

Pipe Thickness 0.65 in

Rod Length 20.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Soil Summary

Number of Layers: 6

Soil Layer #1 USCS, Sand (S), SM

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [lb/ft3]

Phi: 30.00, S.M.: 200.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Gravel (G), GM

From Assistant

Unit Weight: 130.0000 (dry), 140.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 1000.00, Coh: 0.00 [psi]

Soil Layer #3 USCS, Sand (S), SP

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 500.00, Coh: 0.00 [psi]

Soil Layer #4 USCS, Gravel (G), GW

From Assistant

Unit Weight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 1000.00, Coh: 0.00 [psi]

Soil Layer #5 USCS, Sand (S), SM

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 500.00, Coh: 0.00 [psi]

Soil Layer #6 Rock, Geological Classification, Sedimentary Rocks

From Assistant

Unit Weight: 160.0000 (dry), 170.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   PVC

Classification:   DIPS

Pipe OD:   8'' (9.05'')

Pipe DR:   14

Pipe Length:   2279.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   1.13100004196167 ft

Silo Width:   1.13100004196167 ft

Surface Surcharge:   0 psi

Short Term Modulus:   400000 psi

Long Term Modulus:   400000 psi

Short Term Poisson Ratio:   0.38

Long Term Poisson Ratio:   0.38

Pipe Unit Weight:   87.40220 lb/ft3

Allowable Tensile Stress (Short Term):   2800 psi

Allowable Tensile Stress (Long Term):   2800 psi

Allowable Compressive Stress (Short Term):   3200 psi

Allowable Compressive Stress (Long Term):   3200 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 4.6 83.7

Water Pressure 58.5 32.0

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 63.1 115.7

Deflection

Earth Load Deflection 0.379 6.949

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.409 6.978

Compressive Stress [psi]

Compressive Wall Stress 441.8 810.0

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 36919.9 36919.9

Pullback Stress [psi] 2163.3 2163.3

Pullback Strain 5.408E-3 5.408E-3

Bending Stress [psi] 0.0 150.8

Bending Strain 0 3.771E-4

Tensile Stress [psi] 2163.3 2269.1

Tensile Strain 5.408E-3 6.050E-3

Net External Pressure = 115.3 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 401.7 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.409 7.5 18.3 OK

Unconstrained Collapse [psi] 127.8 410.7 3.2 OK

Compressive Wall Stress [psi] 441.8 3200.0 7.2 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.029 7.5 254.3 OK

Unconstrained Collapse [psi] 137.1 323.2 2.4 OK

Tensile Stress [psi] 2269.1 2800.0 1.2 OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 9.00 in 1367.724 psi 2087.412 psi

1 9.00 in 14.00 in 1367.661 psi 2087.359 psi

2 14.00 in 19.13 in 1367.567 psi 2087.281 psi

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore  
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the  
estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees]

No 600 37

No 300 32

No 200 29

Yes 100 25

Yes 6 17

No 3 15

Flow Rate (Q):   120.00 US (liquid) gallon/min

Drill Fluid Density:   68.700 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   662.3
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 69

P4B

Start Date: 04-14-2023

End Date: 04-14-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA

Designer: MDB

BCE

Amherst, MA

Description: HDD 69 Conduit 2 3-inch HDPE DR 7
9 inch drill bit  
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Input Summary

Start Coordinate (0.00, 0.00, 231.00)  ft

End Coordinate (2214.00, 0.00, 355.00)  ft

Project Length  2214.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 3.500 in

Pipe DR 7.0

Pipe Thickness 0.50 in

Rod Length 20.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   3'' (3.5'')

Pipe DR:   7

Pipe Length:   2279.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.625 ft

Silo Width:   0.625 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3



P
ow

er
ed

 b
y

 

In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 2.5 83.7

Water Pressure 58.5 32.0

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 61.1 115.7

Deflection

Earth Load Deflection 0.293 9.691

Buoyant Deflection 0.020 0.020

Reissner Effect 0 0

Net Deflection 0.313 9.711

Compressive Stress [psi]

Compressive Wall Stress 213.7 405.0

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 5316.0 5316.0

Pullback Stress [psi] 1128.1 1128.1

Pullback Strain 1.962E-2 1.962E-2

Bending Stress [psi] 0.0 8.4

Bending Strain 0 1.458E-4

Tensile Stress [psi] 1128.1 1128.1

Tensile Strain 1.962E-2 1.962E-2

Net External Pressure = 115.3 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 172.8 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.313 7.5 23.9 OK

Unconstrained Collapse [psi] 127.8 318.6 2.5 OK

Compressive Wall Stress [psi] 213.7 1150.0 5.4 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.010 7.5 756.1 OK

Unconstrained Collapse [psi] 136.4 430.0 3.2 OK

Tensile Stress [psi] 1128.1 1200.0 1.1 OK



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 69A

P4B

Start Date: 05-26-2023

End Date: 05-26-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA

Designer: MDB

BCE

Amhesrst, MA

Description: CHPE HDD 69A DR 18 IPS PVC, representative of DR17 and  
representative of both conduit 1 and 2

DRAFT
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Input Summary

Start Coordinate (0.00, 0.00, 356.10)  ft

End Coordinate (2332.00, 0.00, 380.00)  ft

Project Length  2332.00 ft

Pipe Type PVC

OD Classification IPS

Pipe OD 8.625 in

Pipe DR 18.0

Pipe Thickness 0.48 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft

DRAFT
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Soil Summary

Number of Layers: 2

Soil Layer #1 USCS, Sand (S), SM

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 500.00, Coh: 0.00 [psi]

Soil Layer #2 Rock, Geological Classification, Sedimentary Rocks

From Assistant

Unit Weight: 160.0000 (dry), 170.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]

DRAFT
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Bore Cross-Section View

DRAFT
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Bore Plan View

DRAFT
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   PVC

Classification:   IPS

Pipe OD:   8'' (8.625'')

Pipe DR:   18

Pipe Length:   2369.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   1.07799990971883 ft

Silo Width:   1.07799990971883 ft

Surface Surcharge:   0 psi

Short Term Modulus:   400000 psi

Long Term Modulus:   400000 psi

Short Term Poisson Ratio:   0.38

Long Term Poisson Ratio:   0.38

Pipe Unit Weight:   87.40220 lb/ft3

Allowable Tensile Stress (Short Term):   2800 psi

Allowable Tensile Stress (Long Term):   2800 psi

Allowable Compressive Stress (Short Term):   3200 psi

Allowable Compressive Stress (Long Term):   3200 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3DRAFT
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 4.9 62.1

Water Pressure 21.7 18.2

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 26.6 80.3

Deflection

Earth Load Deflection 0.922 11.436

Buoyant Deflection 0.060 0.060

Reissner Effect 0 0

Net Deflection 0.982 11.496

Compressive Stress [psi]

Compressive Wall Stress 239.2 722.4

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 29873.3 29873.3

Pullback Stress [psi] 2436.2 2436.2

Pullback Strain 6.090E-3 6.090E-3

Bending Stress [psi] 0.0 143.8

Bending Strain 0 3.594E-4

Tensile Stress [psi] 2436.2 2538.5

Tensile Strain 6.090E-3 6.646E-3

Net External Pressure = 54.7 [psi ]

Buoyant Deflection = 0.1

Hydrokinetic Force = 365.0 lbDRAFT
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.982 7.5 7.6 OK

Unconstrained Collapse [psi] 58.9 174.2 3.0 OK

Compressive Wall Stress [psi] 239.2 3200.0 13.4 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.060 7.5 125.5 OK

Unconstrained Collapse [psi] 68.5 137.5 2.0 OK

Tensile Stress [psi] 2538.5 2800.0 1.1 OK

DRAFT
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 8.00 in 1834.555 psi 2053.486 psi

1 8.00 in 10.00 in 1834.492 psi 2053.451 psi

2 10.00 in 12.94 in 1834.372 psi 2053.386 psi

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore  
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the  
estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees]

No 600 37

No 300 32

No 200 29

Yes 100 25

Yes 6 17

No 3 15

Flow Rate (Q):   120.00 US (liquid) gallon/min

Drill Fluid Density:   68.700 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   417.7DRAFT
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 69A

P4B

Start Date: 05-26-2023

End Date: 05-26-2023

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA

Designer: MDB

BCE

Amhesrst, MA

Description: CHPE HDD 69A 3-inch HDPE DR 7

DRAFT
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Input Summary

Start Coordinate (0.00, 0.00, 356.10)  ft

End Coordinate (2332.00, 0.00, 380.00)  ft

Project Length  2332.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 3.500 in

Pipe DR 7.0

Pipe Thickness 0.50 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft

DRAFT
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   3'' (3.5'')

Pipe DR:   7

Pipe Length:   2369.99 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.625 ft

Silo Width:   0.625 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3DRAFT
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 2.8 62.1

Water Pressure 21.7 18.2

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 24.5 80.3

Deflection

Earth Load Deflection 0.334 7.132

Buoyant Deflection 0.020 0.020

Reissner Effect 0 0

Net Deflection 0.354 7.152

Compressive Stress [psi]

Compressive Wall Stress 85.8 280.9

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 4626.4 4626.4

Pullback Stress [psi] 981.8 981.8

Pullback Strain 1.707E-2 1.707E-2

Bending Stress [psi] 0.0 8.4

Bending Strain 0 1.458E-4

Tensile Stress [psi] 981.8 984.6

Tensile Strain 1.707E-2 1.724E-2

Net External Pressure = 56.4 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 172.8 lbDRAFT
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.354 7.5 21.2 OK

Unconstrained Collapse [psi] 58.9 317.2 5.4 OK

Compressive Wall Stress [psi] 85.8 1150.0 13.4 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.010 7.5 756.1 OK

Unconstrained Collapse [psi] 68.8 457.4 6.7 OK

Tensile Stress [psi] 984.6 1200.0 1.2 OK

DRAFT



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 70A C1

P4B

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: MCS

CHA

Description: HDD 70A Conduit 1 10-inch DR9

DRAFT
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Input Summary

Start Coordinate (0.00, 0.00, 357.00)  ft

End Coordinate (1794.00, 0.00, 351.00)  ft

Project Length  1794.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 10.750 in

Pipe DR 9.0

Pipe Thickness 1.19 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft

DRAFT
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Soil Summary

Number of Layers: 2

Soil Layer #1 USCS, Sand (S), SM

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [lb/ft3]

Phi: 30.00, S.M.: 200.00, Coh: 0.00 [psi]

Soil Layer #2 Rock, Geological Classification, Sedimentary Rocks

From Assistant

Unit Weight: 160.0000 (dry), 170.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]

DRAFT
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   10'' (10.75'')

Pipe DR:   9

Pipe Length:   1800.00 ft

Internal Pressure:   0 psi

Borehole Diameter:   1.34400002161662 ft

Silo Width:   1.34400002161662 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3DRAFT
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 6.0 29.4

Water Pressure 11.2 11.2

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 17.2 40.7

Deflection

Earth Load Deflection 1.653 8.014

Buoyant Deflection 0.132 0.132

Reissner Effect 0 0

Net Deflection 1.785 8.146

Compressive Stress [psi]

Compressive Wall Stress 77.5 183.0

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 29178.7 29178.7

Pullback Stress [psi] 813.8 813.8

Pullback Strain 1.415E-2 1.415E-2

Bending Stress [psi] 0.0 21.5

Bending Strain 0 3.733E-4

Tensile Stress [psi] 813.8 830.0

Tensile Strain 1.415E-2 1.481E-2

Net External Pressure = 19.3 [psi ]

Buoyant Deflection = 0.1

Hydrokinetic Force = 567.6 lbDRAFT
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 1.785 7.5 4.2 OK

Unconstrained Collapse [psi] 25.5 117.9 4.6 OK

Compressive Wall Stress [psi] 77.5 1150.0 14.8 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.065 7.5 115.8 OK

Unconstrained Collapse [psi] 35.5 205.6 5.8 OK

Tensile Stress [psi] 830.0 1200.0 1.4 OK

DRAFT
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 8.00 in 1973.538 psi 2015.919 psi

1 8.00 in 12.00 in 1972.760 psi 2015.540 psi

2 12.00 in 16.13 in 1971.630 psi 2014.989 psi

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore  
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the  
estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees]

No 600 37

No 300 32

No 200 29

Yes 100 25

Yes 6 17

No 3 15

Flow Rate (Q):   40.00 US (liquid) gallon/min

Drill Fluid Density:   68.670 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   1202.0DRAFT
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 70A C1

P4B

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: MCS

CHA

Description: HDD 70A REV 1 2-inch DR9

DRAFT
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Input Summary

Start Coordinate (0.00, 0.00, 357.00)  ft

End Coordinate (1794.00, 0.00, 351.00)  ft

Project Length  1794.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 2.375 in

Pipe DR 9.0

Pipe Thickness 0.26 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft

DRAFT
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   2'' (2.375'')

Pipe DR:   9

Pipe Length:   1800.00 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.531000018119812 ft

Silo Width:   0.531000018119812 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3DRAFT
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 2.4 29.4

Water Pressure 11.2 11.2

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 13.6 40.7

Deflection

Earth Load Deflection 0.676 8.014

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.706 8.044

Compressive Stress [psi]

Compressive Wall Stress 61.3 183.0

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 1533.8 1533.8

Pullback Stress [psi] 876.4 876.4

Pullback Strain 1.524E-2 1.524E-2

Bending Stress [psi] 0.0 4.7

Bending Strain 0 8.247E-5

Tensile Stress [psi] 876.4 876.4

Tensile Strain 1.524E-2 1.532E-2

Net External Pressure = 19.3 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 137.3 lbDRAFT



P
ow

er
ed

 b
y

 

In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.706 7.5 10.6 OK

Unconstrained Collapse [psi] 25.5 129.9 5.1 OK

Compressive Wall Stress [psi] 61.3 1150.0 18.7 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.014 7.5 524.3 OK

Unconstrained Collapse [psi] 35.5 202.9 5.7 OK

Tensile Stress [psi] 876.4 1200.0 1.4 OK

DRAFT



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 70A C2

P4B

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: MCS

CHA

Description: HDD 70A 10-inch DR9 - Conduit 2
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Input Summary

Start Coordinate (0.00, 0.00, 357.00)  ft

End Coordinate (1794.00, 0.00, 351.00)  ft

Project Length  1794.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 10.750 in

Pipe DR 9.0

Pipe Thickness 1.19 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft

DRAFT
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Soil Summary

Number of Layers: 2

Soil Layer #1 USCS, Sand (S), SM

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [lb/ft3]

Phi: 30.00, S.M.: 200.00, Coh: 0.00 [psi]

Soil Layer #2 Rock, Geological Classification, Sedimentary Rocks

From Assistant

Unit Weight: 160.0000 (dry), 170.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]

DRAFT
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   10'' (10.75'')

Pipe DR:   9

Pipe Length:   1800.00 ft

Internal Pressure:   0 psi

Borehole Diameter:   1.34400002161662 ft

Silo Width:   1.34400002161662 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3DRAFT
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 6.0 29.0

Water Pressure 11.2 11.2

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 17.2 40.3

Deflection

Earth Load Deflection 1.655 7.910

Buoyant Deflection 0.132 0.132

Reissner Effect 0 0

Net Deflection 1.787 8.042

Compressive Stress [psi]

Compressive Wall Stress 77.6 181.3

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 29162.2 29162.2

Pullback Stress [psi] 813.3 813.3

Pullback Strain 1.414E-2 1.414E-2

Bending Stress [psi] 0.0 21.5

Bending Strain 0 3.733E-4

Tensile Stress [psi] 813.3 829.5

Tensile Strain 1.414E-2 1.480E-2

Net External Pressure = 19.3 [psi ]

Buoyant Deflection = 0.1

Hydrokinetic Force = 567.6 lbDRAFT
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 1.787 7.5 4.2 OK

Unconstrained Collapse [psi] 25.5 117.9 4.6 OK

Compressive Wall Stress [psi] 77.6 1150.0 14.8 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.065 7.5 115.8 OK

Unconstrained Collapse [psi] 35.5 205.6 5.8 OK

Tensile Stress [psi] 829.5 1200.0 1.4 OK

DRAFT
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 8.00 in 1938.835 psi 2015.554 psi

1 8.00 in 12.00 in 1938.106 psi 2015.164 psi

2 12.00 in 16.13 in 1937.050 psi 2014.598 psi

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore  
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the  
estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees]

No 600 37

No 300 32

No 200 29

Yes 100 25

Yes 6 17

No 3 15

Flow Rate (Q):   40.00 US (liquid) gallon/min

Drill Fluid Density:   68.670 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   1202.0DRAFT
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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Project Summary

General: CHPE HDD 70A C1

P4B

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: MCS

CHA

Description: HDD 70A REV 1 2-inch DR9

DRAFT
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Input Summary

Start Coordinate (0.00, 0.00, 357.00)  ft

End Coordinate (1794.00, 0.00, 351.00)  ft

Project Length  1794.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 2.375 in

Pipe DR 9.0

Pipe Thickness 0.26 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft

DRAFT



P
ow

er
ed

 b
y

 

Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   2'' (2.375'')

Pipe DR:   9

Pipe Length:   1800.00 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.531000018119812 ft

Silo Width:   0.531000018119812 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3DRAFT
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 2.4 29.4

Water Pressure 11.2 11.2

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 13.6 40.7

Deflection

Earth Load Deflection 0.676 8.014

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.706 8.044

Compressive Stress [psi]

Compressive Wall Stress 61.3 183.0

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 1533.8 1533.8

Pullback Stress [psi] 876.4 876.4

Pullback Strain 1.524E-2 1.524E-2

Bending Stress [psi] 0.0 4.7

Bending Strain 0 8.247E-5

Tensile Stress [psi] 876.4 876.4

Tensile Strain 1.524E-2 1.532E-2

Net External Pressure = 19.3 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 137.3 lbDRAFT
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.706 7.5 10.6 OK

Unconstrained Collapse [psi] 25.5 129.9 5.1 OK

Compressive Wall Stress [psi] 61.3 1150.0 18.7 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.014 7.5 524.3 OK

Unconstrained Collapse [psi] 35.5 202.9 5.7 OK

Tensile Stress [psi] 876.4 1200.0 1.4 OK

DRAFT



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output
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Project Summary

General: CHPE HDD 70B

P4B

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: TAR

CHA

Description: HDD 70B 10-inch DR9
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Input Summary

Start Coordinate (100.00, 0.00, 356.90)  ft

End Coordinate (700.00, 0.00, 356.20)  ft

Project Length  600.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 10.750 in

Pipe DR 9.0

Pipe Thickness 1.19 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Soil Summary

Number of Layers: 4

Soil Layer #1 USCS, Sand (S), SM

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [lb/ft3]

Phi: 30.00, S.M.: 145.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Gravel (G), GP

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 145.00, Coh: 0.00 [psi]

Soil Layer #3 USCS, Sand (S), SM

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 145.00, Coh: 0.00 [psi]

Soil Layer #4 USCS, Gravel (G), GP

From Assistant

Unit Weight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

Phi: 37.00, S.M.: 145.00, Coh: 0.00 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   10'' (10.75'')

Pipe DR:   9

Pipe Length:   615.00 ft

Internal Pressure:   0 psi

Borehole Diameter:   1.34400002161662 ft

Silo Width:   1.34400002161662 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 4.9 37.1

Water Pressure 7.8 7.5

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 12.7 44.5

Deflection

Earth Load Deflection 1.358 10.095

Buoyant Deflection 0.132 0.132

Reissner Effect 0 0

Net Deflection 1.490 10.227

Compressive Stress [psi]

Compressive Wall Stress 57.3 200.5

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 10726.3 10726.3

Pullback Stress [psi] 299.1 299.1

Pullback Strain 5.202E-3 5.202E-3

Bending Stress [psi] 0.0 25.8

Bending Strain 0 4.479E-4

Tensile Stress [psi] 299.1 324.2

Tensile Strain 5.202E-3 6.087E-3

Net External Pressure = 18.3 [psi ]

Buoyant Deflection = 0.1

Hydrokinetic Force = 567.6 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 1.490 7.5 5.0 OK

Unconstrained Collapse [psi] 21.5 121.3 5.6 OK

Compressive Wall Stress [psi] 57.3 1150.0 20.1 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.065 7.5 115.8 OK

Unconstrained Collapse [psi] 31.5 237.8 7.5 OK

Tensile Stress [psi] 324.2 1200.0 3.7 OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 8.00 in 120.793 psi 127.414 psi

1 8.00 in 12.00 in 120.765 psi 127.386 psi

2 12.00 in 16.13 in 120.724 psi 127.345 psi

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore  
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the  
estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees]

No 600 37

No 300 32

No 200 29

Yes 100 25

Yes 6 17

No 3 15

Flow Rate (Q):   40.00 US (liquid) gallon/min

Drill Fluid Density:   68.700 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   1202.0
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output
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Project Summary

General: CHPE HDD 70B

P4B

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: TAR

CHA

Description: HDD 70B 2-inch DR9
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Input Summary

Start Coordinate (100.00, 0.00, 356.90)  ft

End Coordinate (700.00, 0.00, 356.20)  ft

Project Length  600.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 2.375 in

Pipe DR 9.0

Pipe Thickness 0.26 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (0.00, 0.00, 0.00)  ft
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Load Verifier Input Summary:

Pipe Application:   Electrical Cable

Pipe Type:   HDPE

Classification:   IPS

Pipe OD:   2'' (2.375'')

Pipe DR:   9

Pipe Length:   615.00 ft

Internal Pressure:   0 psi

Borehole Diameter:   0.531000018119812 ft

Silo Width:   0.531000018119812 ft

Surface Surcharge:   0 psi

Short Term Modulus:   57500 psi

Long Term Modulus:   28200 psi

Short Term Poisson Ratio:   0.35

Long Term Poisson Ratio:   0.45

Pipe Unit Weight:   59.30500 lb/ft3

Allowable Tensile Stress (Short Term):   1200 psi

Allowable Tensile Stress (Long Term):   1100 psi

Allowable Compressive Stress (Short Term):   1150 psi

Allowable Compressive Stress (Long Term):   1150 psi

Surface-pipe friction coefficient at entrance:   0.5

Surface-pipe friction coefficient in borehole:   0.3

Pipe-soil friction angle:   30

Slurry Unit Weight:   93.64118 lb/ft3

Hydrokinetic Pressure:   10 psi

Ballast Unit Weight:   62.42746 lb/ft3
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In-service Load Summary:

Pressure [psi] Deformed Collapsed

Earth Pressure 1.9 37.1

Water Pressure 7.8 7.5

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 9.8 44.5

Deflection

Earth Load Deflection 0.612 10.095

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.641 10.124

Compressive Stress [psi]

Compressive Wall Stress 43.9 200.5

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 633.1 633.1

Pullback Stress [psi] 361.8 361.8

Pullback Strain 6.291E-3 6.291E-3

Bending Stress [psi] 0.0 5.7

Bending Strain 0 9.896E-5

Tensile Stress [psi] 361.8 366.8

Tensile Strain 6.291E-3 6.478E-3

Net External Pressure = 18.3 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 137.3 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.641 7.5 11.7 OK

Unconstrained Collapse [psi] 21.5 131.4 6.1 OK

Compressive Wall Stress [psi] 43.9 1150.0 26.2 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.014 7.5 524.3 OK

Unconstrained Collapse [psi] 31.5 236.2 7.5 OK

Tensile Stress [psi] 366.8 1200.0 3.3 OK
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2-3-4-3

2-3-4-2

1-1-2-3

1-1-3-3

5-4-4-4

1-1-1-1

1-1-3-3

0-0-1-3

3-7-10-72-7-9-5
9-7-3-3
4-2-2-2
2-2-2-2
3-2-2-2

4-4-6-7

C-301A
CJL

AS NOTED
CJL JEO X

B

A

4321

Blow Counts per 6" =
Recovery %/RQD % = =UCS

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration

B101

11000psi
10-10-10

95%/90%

PLAN AND PROFILE - HDD 62, CONDUIT 2
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Legend

Asphoi tASPHALT

BedrocF Bedr o 'Z A
O’" Boulder Boulder

T0 50 100 CH Fot CLAY

PROPOSED HDD 62 PLAN VIEW CH-MH SILTY Fa-t CLAYScale in feet zzzCONDUIT 2 :: Lean CLAY

CL-ML SILTY CLAY

B CONCRETE Concrete

Fill Fill

S3 GC CLAYEY GRAVELEXIT POINT
CSX-PAN AM SOUTHERN 
MP QG 3.12

874.7', RH0=90(K*CM)/W a
GI GM SILTY CLAYEY GRAVEL

GM SILTY GRAVEL
PROPOSED 50’X125' WORKZONEEDGE OF PAVEMENT MAPLE A VENUE a

OO Poorly Graded GRAVELGPBORING K-169.0-0.1B 
ELEVATION: 265.5’ A 7^ a[Od

L> J---------
12'270 270 Poorly Graded Gravel with CLAYGP-GC13 ’OO' Poorly Graded GRAVEL with SILTBORING K-169.0-0.1 A 

ELEVATION: 264.1’
IjP-GMEX GAS (4”) 

INV: 248.5± 
(ESTIMATED)

GW Well Grodecl GRAVEL265- ■ -265EXISTING GRADEA ae<#N GV-GC Well Graded GRAVEL with CLAY
LJi H3 GW-GM Well Graded GRAVEL with SILTY260- ■ I -260PROPOSED 5,644 SF WORKZONE 1 Limestone Limestone

#I
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PROPOSED 5’X10'X5' 
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MP QG 2.95

aX <r □ H □ PGANIC Rot CLAY

EX WATER (12”) 
INV: 247.0± 
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#%%Y%.
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230: 5’X10’X5‘
- ENTRY PIT

x.<t <N,Cj -230 Poorly Graded SANDSPS5
Poorly Graded SAND with CLAYSP-SC1 Poorly Graded SAND with SILTSP-SM225- ■ -22510” HDPE DR 9 IPSPVT PVC A Well graded SANDSWA

3E 3E RHO, 40-40.5’ sw-sc Well Graded SAND with CLAYiW220- ■ -220338.0’ SV-SM Well Graded SAND with SILT

T opsoil T opsoil

7 \2-W6?> W5 Gravel or Conglomerate 1USGS 601
0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 9+ 11

CubgroywocLeUSGS r54
20 ti

USGS 670 In teniae dal eel Canals tone arid shale

USGS 702 Uuar tzite

IJCGC 705 Schis t
IJCGC 705 Schistm.
USGC 708 GneissNOTES:

1. CONTRACTOR SHALL PREPARE PLANS AND CONTINGENCIES TO MANAGE 
THE POTENTIAL VARIATION IN MUD/SLURRY RETURNS TO THE ENTRY 
DUE TO THE ELEVATION GAIN ENTRY TO EXIT.

2. A CONDUCTOR CASING IS RECOMMENDED ON THE EXIT TANGENT TO 
MAINTAIN THE HOLE AND PREVENT COLLAPSE IN THE ABSENCE OF 
HYDROSTA TIC PRESSURE.

10
IJCGC 708 G neiss

Y \ IJCGC 718 Granite 1
V o IJ V o I cl

PROPOSED HDD 62 PROFILE Water Water

0 Weathered Rock Undef inedCONDUIT 2
Water Table during drilling50 100 I0 Water Table

Scale in feet J e e d W a t e i 
Table

Water Table after drilling

KIEWIT PROJECT NO.CHAMPLAIN HUDSON POWER EXPRESS
SEGMENT 7 (PACKAGE 4B) - CSX - PAN AM SOUTHERN

21162
CHA PROJECT NO.

(OH PE CflKiewit GHA-^
Champlain Hudson Albany, ny 122050259

r 518.453.4500 . www.chacompames.com
Power Express

IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
ARE ACTING UNDER THE DIRECTION OF A LICENSED 

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT 
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.

066076
DRAWING NO.

07/28/2023 SPB JEOISSUED FOR CONSTRUCTION SUBMISSION0
SCALE 07/28/2023DATENo. DATE DB APPSUBMITTAL / REVISION DESCRIPTION DESIGNED BY: APPROVED BY:DRAWN BY: REV. NO. SH.NO.
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