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S %102 Pull Back Force [Ib]

8.69

8.31

7.92

7.54

7.16

6.77

6.39

6.01

5.62

5.24

4.86 x102
000 082 164 246 328 410 491 573 655 737 819 901

Length of pipe inside bore [ft]
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2 Pull Back Stress [psi]
5210

4.97

4.75

4.53

4.31

4.09

3.87

3.65

3.43

3.21

2.99

277 x102
000 082 164 246 328 410 491 573 655 737 819 9.01

Length of pipe inside bore [ft]
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5 9p X1 00 Bending Stress [psi]

4.75

4.27

3.80

3.32

2.85

2.37

1.90

1.42

0.95

0.47

0.00 x102
000 082 164 246 328 410 491 573 655 737 819 9.01

Length of pipe inside bore [ft]
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. %102 Axial Stress [psi]

4.99

4.77

4.55

4.33

4.10

3.88

3.66

3.44

3.22

3.00

277 x102
000 082 164 246 328 410 491 573 655 737 819 9.01

Length of pipe inside bore [ft]
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Allowable Bore Pressure

2
1.20X10

— Allowable (Avg.)

== Allowable (Local)

= Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

1.09

0.98

0.87

0.76

0.65

0.54

0.44

0.33

0.22

0.11

0.00

x102

1.38

2.19

3.00

3.82

4.63

5.44 6.25
Station

7.06

7.88

8.69

9.50

10.31
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= Allowable (Avg.)

==Allowable (Local)

= Friction Loss

= Static == Circulating

lIllll Potential Hydrofracture Locations

Allowable Bore Pressure

2
1.20X10

Maximum Allowable Bore Pressure

1.09

0.98

0.87

0.76

0.65

0.54

0.44

0.33

0.22

0.11

0.00

x102

1.38

2.19

3.00

3.82

4.63

5.44 6.25
Station

7.06

7.88

8.69

9.50

10.31
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.



Powered by v;:'" | BoreAid

Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 67

P4B

Start Date: 12-10-2021
End Date: 12-10-2021

TDI

Kiewit

CHA/BCE

TAR
CHA

HDD 67 2-inch DR9 Conduit 2



Input Summary

Start Coordinate (138.00, 0.00, 291.30) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(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 1b/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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 33.1 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Deformed

1.6
16.7
0.0
0.0
18.3

0.617
0.029
0

0.647

82.2

@Maximum Force

824.9
471.3
8.197E-3
0.0

0

471.3
8.197E-3

Collapsed
25.9
16.7

0.0

0.0

42.6

7.054
0.029
0

7.083

191.7

Absolute Maximum

824.9
471.3
8.197E-3
4.7
8.247E-5
473.8
8.322E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

Calculated
0.647

32.4

82.2

Calculated
0.014

42.4

473.8

Allowable
7.5

132.6
1150.0

Allowable
7.5

2294
1200.0

Factor of Safety
11.6

4.1

14.0

Factor of Safety
5243

54

2.5

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 68

P4B

Start Date: 05-15-2023
End Date: 03-13-2023

TDI
Kiewit

CHA/BCE

MDB
BCE

HDD 68 8-inch DR17 FPVC Conduit 1
Estimated using DR18



Input Summary

Start Coordinate (0.00, 0.00, 232.00) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(0.00, 0.00, 0.00) ft



Soil Summary

Powered by v;:'u | BoreAid

Number of Layers: 2

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

From Assistant

Unit Weight: 125.0000 (dry), 135.0000 (sat) [1b/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) [1b/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 Ib/{t3

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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 35.7 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 365.0 1b

Deformed

54
26.2
0.0
0.0
31.6

0.991
0.060
0

1.051

284.6

@Maximum Force
10795.2

880.4

2.201E-3

0.0

0

880.4

2.201E-3

Collapsed
65.3
14.1

0.0

0.0

79.4

12.024
0.060
0
12.084

714.7

Absolute Maximum

10795.2
880.4
2.201E-3
143.8
3.594E-4
1015.1
2.887E-3



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

povered by 5| BoreAid

Calculated
1.051

77.1

284.6

Calculated
0.060

35.7

1015.1

Allowable
7.5

178.5
3200.0

Allowable
7.5

170.1
2800.0

Factor of Safety
7.1

23

11.2

Factor of Safety
125.5

4.8

2.8

Check
OK
OK
OK

Check
OK
OK
OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 14.00 in

2 14.00 in 19.13 in

Estimated Maximum
Pressure (Avg.)

313.735 psi
313.608 psi
313.445 psi

Estimated Maximum
Pressure (Local)

296.416 psi
296.310 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 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 281.3
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Virtual Site

Z, Pipe Exit

Pipe Entry
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<104 Pull Back Force [Ib]

1.15

1.07

1.04

1.00

0.96

0.92

0.89

0.85

0.81

0.77 x102
000 176 352 528 7.04 880 1056 1233 14.09 1585 17.61 19.37

Length of pipe inside bore [ft]
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%102 Pull Back Stress [psi]
9.68

9.44

9.19

8.95

8.70

8.45

8.21

7.96

7.71

7.47

7.22

6.98 x102
000 176 352 528 7.04 880 1056 1233 14.09 1585 17.61 19.37

Length of pipe inside bore [ft]
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x102

1.58

Bending Stress [psi]

1.44

1.29

1.01

0.86

0.72

0.58

0.43

0.29

0.14

— Current

x102

0.00
0.00

1.76

3.52

528 7.04 880 10.56 12.33 14.09
Length of pipe inside bore [ft]

15.85

17.61

19.37
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%103 Axial Stress [psi]

1.08

1.04

1.00

0.96

0.93

0.89

0.85

0.81

0.77

0.74

0.70 x102
000 176 352 528 7.04 880 1056 1233 14.09 1585 17.61 19.37

Length of pipe inside bore [ft]
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Allowable Bore Pressure

2
55210

— Allowable (Avg.)

== Allowable (Local)

= Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

3.14

2.82

2.51

2.20

1.88

1.57

1.25

0.94

0.63

0.31

0.00

kx102

0.00

1.74

3.47

5.21

6.95

8.68 10.42
Station

12.16

13.89

15.63

17.37

19.10
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— Allowable (Avg.) == Allowable (Local) =— Friction Loss = Static == Circulating [||||| Potential Hydrofracture Locations

Allowable Bore Pressure

3.45

%102 Maximum Allowable Bore Pressure

3.14

2.82

2.51

2.20

1.88

1.57

1.25

0.94

0.63

0.31

x102

0.00
0.

00 1.74 3.47 5.21 6.95 8.68 1042 12.16 13.89 1563 17.37 19.10
Station
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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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 68

P4B

Start Date: 05-15-2023
End Date: 03-13-2023

TDI

Kiewit

CHA/BCE

MDB
BCE

HDD 68 3-inch HDPE DR 7 Conduit 1



Input Summary

Start Coordinate (0.00, 0.00, 232.00) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(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 1b/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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 35.7 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 172.8 1b

Deformed

3.2
26.2
0.0
0.0
29.4

0.367
0.020
0

0.388

102.9

@Maximum Force

2687.6
570.3
9.919E-3
0.0

0

570.3
9.919E-3

Collapsed
65.3
14.1

0.0

0.0

79.4

7.498
0.020
0

7.518

2779

Absolute Maximum

2687.6
570.3
9.919E-3
8.4
1.458E-4
575.4
1.015E-2



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

povered by 5| BoreAid

Calculated
0.388

77.1

102.9

Calculated
0.010

357

575.4

Allowable
7.5

319.9
1150.0

Allowable
7.5

521.2
1200.0

Factor of Safety
19.4

4.2

11.2

Factor of Safety
756.1

14.6

2.1

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 69

P4B

Start Date: 04-14-2023
End Date: 04-14-2023

TDI
Kiewit

CHA

MDB
BCE

HDD 69 Conduit 1 8-inch DR14 PVC DIPS
9 inch drill bit



Input Summary

Start Coordinate (0.00, 0.00, 230.00) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(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) [1b/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) [1b/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) [1b/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) [1b/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) [1b/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) [1b/ft3]
Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]
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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 Ib/{t3

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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses

Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 116.5 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force =401.7 1b

Deformed

4.5
56.1
0.0
0.0
60.7

0.380
0.029
0

0.409

424.6

@Maximum Force

37328.3
2187.3
5.468E-3
0.0

0

2187.3
5.468E-3

Collapsed
84.5
324

0.0

0.0
116.9

7.009
0.029
0

7.038

818.2

Absolute Maximum
373283

2187.3

5.468E-3

150.8

3.771E-4
2292.5

6.108E-3



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

povered by 5| BoreAid

Calculated
0.409
128.9
424.6

Calculated
0.029

138.3
2292.5

Allowable
7.5

410.7
3200.0

Allowable
7.5

321.9
2800.0

Factor of Safety
18.3

32

7.5

Factor of Safety
254.3

23

1.2

Check
OK
OK
OK

Check
OK
OK
OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 9.00 in

1 9.00 in 14.00 in

2 14.00 in 19.13 in

Estimated Maximum
Pressure (Avg.)

1367.916 psi
1367.851 psi
1367.756 psi

Estimated Maximum
Pressure (Local)

2088.522 psi
2088.470 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 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 662.3
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Z. Pipe Exit

Pipe Entry
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y <104 Pull Back Force [Ib]

3.86

3.61

3.36

3411

2.87

2.62

2.37

212

1.87

1.63

1.38 x102
0.00 207 415 622 830 1037 1245 1452 16.60 18.67 2075 22.82

Length of pipe inside bore [ft]
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x103

2.41

Pull Back Stress [psi]

2.26

212

1.97

1.82

1.68

1.53

1.39

1.24

0.95

0.81

x102

0.00

2.07

4.15

6.22 830 10.37 1245 1452 16.60
Length of pipe inside bore [ft]

18.67 20.75 22.82
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x104

Bending Stress [psi]

0.02

-0.42

-0.85

-1.28

-1.71

-2.14

-2.58

-3.01

-3.44

-3.87

-4.31

-4.74

x102

0.00

2.07

4.15

6.22 830 10.37 1245 1452 16.60
Length of pipe inside bore [ft]

18.67 20.75 22.82
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x104

0.25

Axial Stress [psi]

———

-0.18

-0.62

-1.05

-1.48

-1.92

-2.35

-2.79

-3.22

-3.65

-4.09

-4.52

— Current

x102

0.00

2.07

415 6.22 830 10.37 1245 1452 16.60

Length of pipe inside bore [ft]

18.67 20.75 22.82



= Limiting: Pilot (avg)

== Allowable (Local)

— Allowable (Avg.)
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Maximum Allowable Bore Pressure

3
2.30 X10

o
N
N
N
©
N
o
e e e e LT e e it T &
1
_ <
! N
) [}
h— b, e
]
=
.. N
J ©
5 b 2l
]
] ©
I 5
I <
1 —
]
! ©
— -
i N
— L
[\
/ -
e e e e e e e e e e e e e e e e e e e e e e e e e e e i e
e =
=
g
L
7 [ce]
1
1
I ]
! S
i ©
1
i 10
1 <
3 <
a0}
<
N
o
o
o) 0 ™~ © re) < < ™ [N — oo
S 1) © < I3\ o Q © < N S
AN — = ~— — — o o o o o

2Inssald aiog 9|qemo|y

Station

PIya.l0g

A £q paromog

By



Vermeer

Powered by Y | BoreAid

— Allowable (Avg.) == Allowable (Local) =— Friction Loss = Static == Circulating [||||| Potential Hydrofracture Locations

Allowable Bore Pressure

%103 Maximum Allowable Bore Pressure
2.30

2.09

)
]
I
1

1.88

1.67

1.46

1.25

1.04

0.84

0.63

0.42

0.21

0.00
0.00 203 405 6.08 811 1013 1216 14.18 16.21 1824 20.26 22.29

Station
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 69

P4B

Start Date: 04-14-2023
End Date: 04-14-2023

TDI

Kiewit

CHA

MDB
BCE

HDD 69 Conduitl 3-inch HDPE DR 7



Input Summary

Start Coordinate (0.00, 0.00, 230.00) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(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 1b/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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 116.5 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 172.8 1b

Deformed

2.5
56.1
0.0
0.0
58.6

0.293
0.020
0

0.313

205.2

@Maximum Force
5375.5

1140.7
1.984E-2

0.0

0

1140.7
1.984E-2

Collapsed
84.5
324

0.0

0.0
116.9

9.774
0.020
0

9.794

409.1

Absolute Maximum
5375.5

1140.7

1.984E-2

8.4

1.458E-4

1140.7

1.984E-2



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

povered by 5| BoreAid

Calculated
0.313
128.9
205.2

Calculated
0.010
137.6
1140.7

Allowable
7.5

318.6
1150.0

Allowable
7.5

427.5
1200.0

Factor of Safety
23.9

2.5

5.6

Factor of Safety
756.1

3.1

1.1

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 69

P4B

Start Date: 04-14-2023
End Date: 04-14-2023

TDI
Kiewit

CHA

MDB
BCE
Ambherst, MA

HDD 69 Conduit 2 8-inch DR14 PVC DIPS
9 inch drill bit



Input Summary

Start Coordinate (0.00, 0.00, 231.00) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(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) [1b/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) [1b/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) [1b/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) [1b/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) [1b/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) [1b/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 Ib/{t3

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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses

Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 115.3 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force =401.7 1b

Deformed

4.6
58.5
0.0
0.0
63.1

0.379
0.029
0

0.409

441.8

@Maximum Force

36919.9
2163.3
5.408E-3
0.0

0

2163.3
5.408E-3

Collapsed
83.7
32.0

0.0

0.0
115.7

6.949
0.029
0

6.978

810.0

Absolute Maximum

36919.9
2163.3
5.408E-3
150.8
3.771E-4
2269.1
6.050E-3



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

povered by 5| BoreAid

Calculated
0.409
127.8
441.8

Calculated
0.029

137.1
2269.1

Allowable
7.5

410.7
3200.0

Allowable
7.5

3232
2800.0

Factor of Safety
18.3

32

7.2

Factor of Safety
254.3

2.4

1.2

Check
OK
OK
OK

Check
OK
OK
OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 9.00 in

1 9.00 in 14.00 in

2 14.00 in 19.13 in

Estimated Maximum
Pressure (Avg.)

1367.724 psi
1367.661 psi
1367.567 psi

Estimated Maximum
Pressure (Local)

2087.412 psi
2087.359 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 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 662.3
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e <104 Pull Back Force [Ib]

3.82

3.57

3.33

3.09

2.84

2.60

2.35

2.1

1.87

1.62

1.38 x102
0.00 207 415 622 830 1037 1245 1452 16.60 18.67 2075 22.82

Length of pipe inside bore [ft]
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%103 Pull Back Stress [psi]
2.38

2.24

2.09

1.95

1.81

1.67

1.52

1.38

1.24

1.09

0.95

0.81 x102
0.00 207 415 622 830 1037 1245 1452 16.60 18.67 2075 22.82

Length of pipe inside bore [ft]
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x104

Bending Stress [psi]

0.02

-0.42

-0.85

-1.28

-1.71

-2.14

-2.58

-3.01

-3.44

-3.87

-4.31

-4.74

x102

0.00

2.07

4.15

6.22 830 10.37 1245 1452 16.60
Length of pipe inside bore [ft]

18.67 20.75 22.82
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x104

0.25

Axial Stress [psi]

e p——

-0.18

-0.62

-1.05

-1.49

-1.92

-2.35

-2.79

-3.22

-3.66

-4.09

-4.52

— Current

x102

0.00

2.07

415 6.22 830 10.37 1245 1452 16.60

Length of pipe inside bore [ft]

18.67 20.75 22.82



= Limiting: Pilot (avg)

== Allowable (Local)

— Allowable (Avg.)

x102

Maximum Allowable Bore Pressure
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= Allowable (Avg.)

==Allowable (Local)

= Friction Loss == Static == Circulating

lIllll Potential Hydrofracture Locations

x103

2.30

Maximum Allowable Bore Pressure

2.09

1.88

1.67

1.46

1.25

1.04

0.83

Allowable Bore Pressure

0.63

0.42

0.21

0.00

0.00

203 4.06 6.09

8.12 10.15 12.18 14.21 16.24
Station

18.27 20.30 22.33




¥ | BoreAid

Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 69

P4B

Start Date: 04-14-2023
End Date: 04-14-2023

TDI
Kiewit

CHA

MDB
BCE
Ambherst, MA

HDD 69 Conduit 2 3-inch HDPE DR 7
9 inch drill bit



Input Summary

Start Coordinate (0.00, 0.00, 231.00) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(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 1b/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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 115.3 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 172.8 1b

Deformed

2.5
58.5
0.0
0.0
61.1

0.293
0.020
0

0.313

213.7

@Maximum Force
5316.0

1128.1
1.962E-2

0.0

0

1128.1
1.962E-2

Collapsed
83.7
32.0

0.0

0.0
115.7

9.691
0.020
0

9.711

405.0

Absolute Maximum

5316.0
1128.1
1.962E-2
8.4
1.458E-4
1128.1
1.962E-2



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

povered by 5| BoreAid

Calculated
0.313
127.8
213.7

Calculated
0.010
136.4
1128.1

Allowable
7.5

318.6
1150.0

Allowable
7.5

430.0
1200.0

Factor of Safety
239

2.5

5.4

Factor of Safety
756.1

32

1.1

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 69A

P4B

Start Date: 05-26-2023
End Date: 05-26-2023

TDI
Kiewit

CHA

MDB
BCE
Ambhesrst, MA

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



Input Summary
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Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 356.10) ft
(2332.00, 0.00, 380.00) ft
2332.00 ft

PVC

IPS

8.625 in

18.0

0.48 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft



Soil Summary

Povered by ¥ | BoreAid

Number of Layers: 2

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

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [1b/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) [1b/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]
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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 Ib/{t3

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 1b/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 54.7 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 365.0 1b

Deformed

4.9
21.7
0.0
0.0
26.6

0.922
0.060
0

0.982

239.2

@Maximum Force

29873.3
2436.2
6.090E-3
0.0

0

2436.2
6.090E-3

Collapsed
62.1
18.2

0.0

0.0

80.3

11.436
0.060
0
11.496

722.4

Absolute Maximum

29873.3
2436.2
6.090E-3
143.8
3.594E-4
2538.5
6.646E-3



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]
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Calculated
0.982

58.9

239.2

Calculated
0.060

68.5
2538.5

Allowable
7.5

174.2
3200.0

Allowable
7.5

137.5
2800.0

Factor of Safety
7.6

3.0

134

Factor of Safety
125.5

2.0

1.1

Check
OK
OK
OK

Check
OK
OK
OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 10.00 in

2 10.00 in 12.94 in

Estimated Maximum
Pressure (Avg.)

1834.555 psi
1834.492 psi
1834.372 psi

Estimated Maximum
Pressure (Local)

2053.486 psi
2053.451 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 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 417.7
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Virtual Site

Z, Pipe Exit

Pipe Entry




BoreAid

Vermeer
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x104

3.29

Pull Back Force [Ib]

3.08

2.87

2.67

2.46

2.25

2.04

1.84

1.63

1.42

1.22

1.01

x102

0.00

2.16

4.31

6.47 863 10.78 1294 1510 17.25
Length of pipe inside bore [ft]

19.41

2157 23.72
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Vermeer
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2.68

2.51

2.34

2.17

2.00

1.84

1.67

1.50

1.33

0.99

0.82

Pull Back Stress [psi]

x103
x102
0.00 216 431 647 863 1078 12.94 1510 17.25 19.41 2157 23.72

Length of pipe inside bore [ft]
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meer

Ven
Powered by v

sg X1 02 Bending Stress [psi]

1 .44

1.29

1.01

0.86

0.72

0.58

0.43

0.29

0.14

0.00 x102
000 216 431 647 863 1078 1294 1510 17.25 19.41 2157 23.72

Length of pipe inside bore [ft]
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Vermeer
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2.79

2.61

2.43

2.26

2.08

1.90

1.72

1.54

1.36

1.00

0.82

Axial Stress [psi]

x103
x102
0.00 216 431 647 863 1078 12.94 1510 17.25 19.41 2157 23.72

Length of pipe inside bore [ft]



= Limiting: Pilot (avg)

== Allowable (Local)

— Allowable (Avg.)
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%103 Maximum Allowable Bore Pressure
2.26

2050 L | -
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1.64

1.44

1.23
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Allowable Bore Pressure
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 69A

P4B

Start Date: 05-26-2023
End Date: 05-26-2023

TDI
Kiewit
CHA
MDB
BCE

Ambhesrst, MA

CHPE HDD 69A 3-inch HDPE DR 7



Input Summary
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Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 356.10) ft
(2332.00, 0.00, 380.00) ft
2332.00 ft

HDPE

IPS

3.500 in

7.0

0.50 in

15.00 ft

3.5in

(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: 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 1b/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 1b/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses

Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 56.4 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 172.8 1b

Deformed

2.8
21.7
0.0
0.0
24.5

0.334
0.020
0

0.354

85.8

@Maximum Force

4626.4
981.8
1.707E-2
0.0

0

981.8
1.707E-2

Collapsed
62.1
18.2

0.0

0.0

80.3

7.132
0.020
0

7.152

280.9

Absolute Maximum

4626.4
981.8
1.707E-2
8.4
1.458E-4
984.6
1.724E-2



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

Povered by ¥ | BoreAid

Calculated
0.354

58.9

85.8

Calculated
0.010

68.8

984.6

Allowable
7.5

317.2
1150.0

Allowable
7.5

457.4
1200.0

Factor of Safety
21.2

54

134

Factor of Safety
756.1

6.7

1.2

Check
OK
OK
OK

Check
OK
OK
OK



' BoreAid

Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 70A Cl1
P4B

Start Date: 12-10-2021
End Date: 12-10-2021

TDI

Kiewit

CHA/BCE

MCS
CHA

HDD 70A Conduit 1 10-inch DR9



Input Summary

Start Coordinate (0.00, 0.00, 357.00) ft

Povered by ¥ | BoreAid

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

Drill Rig Location

3.5in
(0.00, 0.00, 0.00) ft



Soil Summary
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Number of Layers: 2

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

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [1b/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) [1b/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]
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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 1b/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 1b/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]

Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure

Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses

Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 19.3 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Deformed
6.0

11.2

0.0

0.0

17.2

1.653
0.132
0

1.785

717.5

@Maximum Force
29178.7

813.8

1.415E-2

0.0

0

813.8

1.415E-2

Collapsed
294
11.2

0.0

0.0

40.7

8.014
0.132
0

8.146

183.0

Absolute Maximum

29178.7
813.8
1.415E-2
21.5
3.733E-4
830.0
1.481E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

Calculated
1.785

25.5

77.5

Calculated
0.065

35.5

830.0

Allowable
7.5

117.9
1150.0

Allowable
7.5

205.6
1200.0

Factor of Safety
4.2

4.6

14.8

Factor of Safety
115.8

5.8

1.4

Check
OK
OK
OK

Check
OK
OK
OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Estimated Maximum
Pressure (Avg.)

1973.538 psi
1972.760 psi
1971.630 psi

Estimated Maximum
Pressure (Local)

2015.919 psi
2015.540 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 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0
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- <104 Pull Back Force [Ib]

3.06

2.90

2.75

2.59

2.44

2.29

2.13

1.98

1.82

1.67

1.52 x102
000 164 328 491 655 819 983 1147 1310 14.74 16.38 18.02

Length of pipe inside bore [ft]
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%102 Pull Back Stress [psi]
8.95

8.52

8.09

7.66

7.23

6.80

6.37

5.94

5.51

5.08

4.66

4.23 x102
000 164 328 491 655 819 983 1147 1310 14.74 16.38 18.02

Length of pipe inside bore [ft]
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x101

2.36

Bending Stress [psi]

2.15

1.93

1.72

1.50

1.29

1.07

0.86

0.64

0.43

0.21

0.00

— Current

x102

0.00

1.64

3.28

4.91

6.55 819 9.83 1147 13.10
Length of pipe inside bore [ft]

14.74

16.38

18.02
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S %102 Axial Stress [psi]

8.68

8.24

7.79

7.35

6.90

6.45

6.01

5.56

5.12

4.67

4.23 x102
000 164 328 491 655 819 983 1147 1310 14.74 16.38 18.02

Length of pipe inside bore [ft]
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— Allowable (Avg.)
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%103 Maximum Allowable Bore Pressure
2.22

2.02

1.81

1.61

1.41

1.21

1.01

0.81

Allowable Bore Pressure

0.60

e T e o o o o e e e e N S

0.40
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 70A Cl1
P4B

Start Date: 12-10-2021
End Date: 12-10-2021

TDI

Kiewit

CHA/BCE

MCS
CHA

HDD 70A REV 1 2-inch DR9



Input Summary
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Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 357.00) ft
(1794.00, 0.00, 351.00) ft
1794.00 ft

HDPE

IPS

2.375in

9.0

0.26 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft



Powered by v;:'" | BoreAid

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 1b/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 1b/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 19.3 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Deformed
2.4

11.2

0.0

0.0

13.6

0.676
0.029
0

0.706

61.3

@Maximum Force

1533.8
876.4
1.524E-2
0.0

0

876.4
1.524E-2

Collapsed
294
11.2

0.0

0.0

40.7

8.014
0.029
0

8.044

183.0

Absolute Maximum

1533.8
876.4
1.524E-2
4.7
8.247E-5
876.4
1.532E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

Calculated
0.706

25.5

61.3

Calculated
0.014

35.5

876.4

Allowable
7.5

129.9
1150.0

Allowable
7.5

202.9
1200.0

Factor of Safety
10.6

5.1

18.7

Factor of Safety
524.3

5.7

1.4

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 70A C2
P4B

Start Date: 12-10-2021
End Date: 12-10-2021

TDI

Kiewit

CHA/BCE

MCS
CHA

HDD 70A 10-inch DR9 - Conduit 2



Input Summary

Start Coordinate (0.00, 0.00, 357.00) ft

Povered by ¥ | BoreAid

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

Drill Rig Location

3.5in
(0.00, 0.00, 0.00) ft



Soil Summary
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Number of Layers: 2

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

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [1b/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) [1b/ft3]

Phi: 37.00, S.M.: 2000.00, Coh: 3000.00 [psi]
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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 1b/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 1b/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 19.3 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Deformed
6.0

11.2

0.0

0.0

17.2

1.655
0.132
0

1.787

77.6

@Maximum Force
29162.2

813.3

1.414E-2

0.0

0

813.3

1.414E-2

Collapsed
29.0
11.2

0.0

0.0

40.3

7.910
0.132
0

8.042

181.3

Absolute Maximum

29162.2
813.3
1.414E-2
21.5
3.733E-4
829.5
1.480E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

Calculated
1.787

25.5

77.6

Calculated
0.065

35.5

829.5

Allowable
7.5

117.9
1150.0

Allowable
7.5

205.6
1200.0

Factor of Safety
4.2

4.6

14.8

Factor of Safety
115.8

5.8

1.4

Check
OK
OK
OK

Check
OK
OK
OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Estimated Maximum
Pressure (Avg.)

1938.835 psi
1938.106 psi
1937.050 psi

Estimated Maximum
Pressure (Local)

2015.554 psi
2015.164 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 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0
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- <104 Pull Back Force [Ib]

3.05

2.90

2.75

2.59

2.44

2.28

2.13

1.98

1.82

1.67

1.52 x102
000 164 328 491 655 819 983 1147 1310 14.74 16.38 18.02

Length of pipe inside bore [ft]




BoreAid

Vermeer

Powered by v

%102 Pull Back Stress [psi]
8.95

8.52

8.09

7.66

7.23

6.80

6.37

5.94

5.51

5.08

4.65

4.23 x102
000 164 328 491 655 819 983 1147 1310 14.74 16.38 18.02

Length of pipe inside bore [ft]
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x101

2.36

Bending Stress [psi]

2.15

1.93

1.72

1.50

1.29

1.07

0.86

0.64

0.43

0.21

0.00

— Current

x102

0.00

1.64

3.28

4.91

6.55 819 9.83 1147 13.10
Length of pipe inside bore [ft]

14.74

16.38

18.02
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S %102 Axial Stress [psi]

8.68

8.23

7.79

7.34

6.90

6.45

6.01

5.56

5.12

4.67

4.23 x102
000 164 328 491 655 819 983 1147 1310 14.74 16.38 18.02

Length of pipe inside bore [ft]
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%103 Maximum Allowable Bore Pressure
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 70A Cl1
P4B

Start Date: 12-10-2021
End Date: 12-10-2021

TDI

Kiewit

CHA/BCE

MCS
CHA

HDD 70A REV 1 2-inch DR9



Input Summary
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Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 357.00) ft
(1794.00, 0.00, 351.00) ft
1794.00 ft

HDPE

IPS

2.375in

9.0

0.26 in

15.00 ft

3.51in

(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: 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 1b/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 1b/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses
Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 19.3 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Deformed
2.4

11.2

0.0

0.0

13.6

0.676
0.029
0

0.706

61.3

@Maximum Force

1533.8
876.4
1.524E-2
0.0

0

876.4
1.524E-2

Collapsed
294
11.2

0.0

0.0

40.7

8.014
0.029
0

8.044

183.0

Absolute Maximum

1533.8
876.4
1.524E-2
4.7
8.247E-5
876.4
1.532E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

Calculated
0.706

25.5

61.3

Calculated
0.014

35.5

876.4

Allowable
7.5

129.9
1150.0

Allowable
7.5

202.9
1200.0

Factor of Safety
10.6

5.1

18.7

Factor of Safety
524.3

5.7

1.4

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 70B

P4B

Start Date: 12-10-2021
End Date: 12-10-2021

TDI

Kiewit

CHA/BCE

TAR
CHA

HDD 70B 10-inch DR9



Input Summary

Start Coordinate (100.00, 0.00, 356.90) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(0.00, 0.00, 0.00) ft



Soil Summary
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Number of Layers: 4

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

From Assistant

Unit Weight: 105.0000 (dry), 115.0000 (sat) [1b/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) [1b/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) [1b/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) [1b/ft3]
Phi: 37.00, S.M.: 145.00, Coh: 0.00 [psi]
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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 1b/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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses

Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 18.3 [psi ]
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Deformed

4.9
7.8
0.0
0.0
12.7

1.358
0.132
0

1.490

573

@Maximum Force

10726.3
299.1
5.202E-3
0.0

0

299.1
5.202E-3

Collapsed
37.1

7.5

0.0

0.0

44.5

10.095
0.132
0
10.227

200.5

Absolute Maximum

10726.3
299.1
5.202E-3
25.8
4.479E-4
324.2
6.087E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

Calculated
1.490

21.5

57.3

Calculated
0.065

315

324.2

Allowable
7.5

121.3
1150.0

Allowable
7.5

237.8
1200.0

Factor of Safety
5.0

5.6

20.1

Factor of Safety
115.8

7.5

3.7

Check
OK
OK
OK

Check
OK
OK
OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Estimated Maximum
Pressure (Avg.)

120.793 psi
120.765 psi
120.724 psi

Estimated Maximum
Pressure (Local)

127.414 psi
127.386 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 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0
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Virtual Site

Z, Pipe Exit

Pipe Entry
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Vermeer

Powered by v

<104 Pull Back Force [Ib]

1.12

1.07

1.01

0.95

0.90

0.84

0.78

0.73

0.67

0.61

0.55 x101
0.00 560 11.19 16.79 22.39 27.98 3358 39.17 44.77 5037 5596 61.56

Length of pipe inside bore [ft]
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Vermeer
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%102 Pull Back Stress [psi]
3.29

3.13

2.97

2.81

2.66

2.50

2.34

2.18

2.02

1.86

1.71

:
1.55 x10
0.00 560 11.19 16.79 22.39 27.98 3358 39.17 44.77 5037 5596 61.56

Length of pipe inside bore [ft]
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meer

Ven
Powered by v

x101

2.83

Bending Stress [psi]

2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00

— Current

x101

0.00

5.60

11.19

16.79 2239 27.98 33.58 39.17 44.77 50.37 55.96 61.56
Length of pipe inside bore [ft]
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Vermeer

Powered by v

. %102 Axial Stress [psi]

3.38

3.20

3.02

2.83

2.65

2.46

2.28

2.10

1.91

1.73

:
1.55 x10
0.00 560 11.19 16.79 22.39 27.98 3358 39.17 44.77 5037 5596 61.56

Length of pipe inside bore [ft]
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Allowable Bore Pressure

1.40

1.27

1.02

0.89

0.76

0.64

0.51

0.38

0.25

0.13

0.00

x102

— Allowable (Avg.) == Allowable (Local) = Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

x101

10.00

15.54 21.09 26.63 32.17 37.72 4326 4880 54.35 59.89 6543 70.98
Station
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= Allowable (Avg.)

== Allowable (Local) == Friction Loss == Static == Circulating [||||| Potential Hydrofracture Locations

Allowable Bore Pressure

2
1.40 X10

Maximum Allowable Bore Pressure

1.27

1.02

0.89

0.76

0.64

0.51

0.38

0.25

0.13

0.00

x101

10.00

15.54 21.09 26.63 32.17 37.72 43.26
Station

48.80 54.35 59.89 6543 70.98
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Generated Output

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.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A 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.
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.

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.

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.
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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

CHPE HDD 70B

P4B

Start Date: 12-10-2021
End Date: 12-10-2021

TDI

Kiewit

CHA/BCE

TAR
CHA

HDD 70B 2-inch DR9



Input Summary

Start Coordinate (100.00, 0.00, 356.90) ft

Powered by v;:'" | BoreAid

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

Drill Rig Location

3.5in
(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 1b/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 Ib/{t3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi]
Earth Pressure
Water Pressure
Surface Surcharge
Internal Pressure
Net Pressure
Deflection
Earth Load Deflection
Buoyant Deflection
Reissner Effect
Net Deflection

Compressive Stress [psi]

Compressive Wall Stress

Installation Load Summary:

Forces/Stresses

Pullback Force [1b]
Pullback Stress [psi]
Pullback Strain
Bending Stress [psi]
Bending Strain
Tensile Stress [psi]

Tensile Strain

Net External Pressure = 18.3 [psi ]
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Deformed

1.9
7.8
0.0
0.0
9.8

0.612
0.029
0

0.641

43.9

@Maximum Force

633.1
361.8
6.291E-3
0.0

0

361.8
6.291E-3

Collapsed
37.1

7.5

0.0

0.0

44.5

10.095
0.029
0
10.124

200.5

Absolute Maximum

633.1
361.8
6.291E-3
5.7
9.896E-5
366.8
6.478E-3



In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

povered by 5| BoreAid

Calculated
0.641

21.5

43.9

Calculated
0.014

315

366.8

Allowable
7.5

131.4
1150.0

Allowable
7.5

236.2
1200.0

Factor of Safety
11.7

6.1

26.2

Factor of Safety
5243

7.5

3.3

Check
OK
OK
OK

Check
OK
OK
OK
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HDD Design Drawings
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o, PROPOSED 5,644 SF WORKZONE DW/ PENN \ S I . / ‘\\\ ‘;
PROPOSED 5X10X5 ENTRY PIT - e SO S Ve ! / :
CSX—PAN AM SOUTHERN PROPOSED HDD 62 CONDUIT 1
MP QG 2.95
Legend
ASPHALT Asphals
— — Bedrock Bedrock
". <>". ] Boulder Boulder
///// CH Fat CLAY
PROPOSED HDD 62 PLAN VIEW ST SILTY Fat CLav
CONDUIT 2 /// cL Lean CLAY
CL-ML SILTY CLAY
CONCRETE Concrete
Fill Fill
e q
, EX/T PO/NT d@ GC CLAYEY GRAVEL
874.7, RHO=90(K*CM)/W CSX—PAN AM SOUTHERN NS GC-GM SILTY CLAYEY GRAVEL
, , MP QG 3.12 M SILTY GRAVEL
EDGE OF PAVEMENT MAPLE AVENUE PROPOSED 50 X125 WORKZONE A - Poorly Craded GRAVEL
BORING K-169.0-0.1B / A o VOQ Y ‘
2701 ELEVATION: 265.5' = \72 270 99 GP-GC Poorly Graded Gravel with CLAY
1 BORING K-169.0-0.1A —EX GAS (4”) — —_— 1 . _ o — Ob GP-GM Poorly Groaded GRAVEL with SILT
2651 ELEVATION: 264.1 INV: 248,54 —— . =7 — | . w S e
I & 2.7-9.5 (ESTIMATED) — >-8-7-6 & EXISTING GRADE "Q,'.‘ GW-GC Well Graded GRAVEL with CLAY
J = 9—7|_3—3 e - \ 4 3-7-10-7 "‘.‘ GW-GM Well Graded GRAVEL with SILT
2601 ~ PROPOSED 5,644 SF WORKZONE 129 o — S 1260 P—— R
Ei | 2_2:_2_2 s " 9-3-4-3 H | || MH Elastic SILT
2554 ENTRY PONT 3222 - N PROPOSED 5°X10°X5’ {255 ML SILT
1 et s EXIT PIT a
1 CSX—PAN AM SOUTHERN / N | T _/ — EX WATER (12,,) SS SS OH ORGANIC Fat CLAY
1 MP QG 2.95 - ~— — ) 2-3-4-2 1 ) oL ORGANIC Lean CLAY
250 INV: 247.0% 250 7
1 | s a6 - (ESTIMATED) 77 ¢ OL/OH ORGANIC SOIL
I . EXISTING GRADE / PT PEAT
1 8 1-1-2-3 1 —
245-_ L _\/ / 2-4-4-3 ‘g 245 ] Rock Rock
1 /N — Sandstone Sandstone
240F / N = — 4-5-7-7 V. 1-1-3-3 + 240 | Ne CLAYEY SAND
I — 'x 4-6-8-10 H H | SC-SM SILT, CLAYEY SAND
235§ “I', S ‘b " 3-5-7-9 S }t S 5-4-4-4 1935 SHALE Shale
4 QQ /g) N >< SILTSTONE Siltstone
1 PVC N /;\ H
J PROPOSED %// N SM SILTY SAND
23071 5'x10°x5’ Q(.’ 4-4-5-6 ™ 1-1-1-1 + 230 \ SP Poorly Graded SAND
1ENTRY PIT Y | SP-SC Poorly Graced SAND with CLAY
2255% PUT 3-5-6-8 e 1-1-33 ; 10" HDPE DR 9 IPS }oos . gsz PoomwaTded dSAdNDSAwNi;h SILT
4 - - -f ell groade
1 = === RHO, 40™-40.5’ APy I i
:; R 0_0_1_3 :-220 a [_ . e rocle wi
2201 338.0 SW-SM Well Graded SAND with SILT
4 Topsoil Topsoil
21 j - ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' T T ' ' 615 UsSGS 601 Gravel or Conglomerate 1
—0+60 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 9+9
USGS 654 Subgraywacke
USGS 670 Interbedded Sandstone and Shale
USGS 702 Quartzite
USGS 705 Schist
USGS 705 Schist
NOITES: BORING LOG STRIP LEGEND uUsGs /08 Gnelss
1. CONTRACTOR SHALL PREPARE PLANS AND CONTINGENCIES TO MANAGE B101 USGS 708 Gneiss
THE POTENTIAL VARIATION IN MUD/SLURRY RETURNS TO THE ENTRY USGS 718 Gronite 1
DUE TO THE ELEVATION GAIN ENTRY TO EXIT. Blow Counts per 6" = 10-10-10 o o
2. A CONDUCTOR CASING IS RECOMMENDED ON THE EXIT TANGENT TO . . o000 =" 211000psi =UCS
PROPOSED HDD 62 PROFILE MAINTAIN THE HOLE AND PREVENT COLLAPSE IN THE ABSENCE OF Recovery 5%/RQD % = 95%/90% —_~11000psi = | | vater oser
CONDUIT 2 HYDROSTA 770 PRESSURE. R — F ] Weathered Rock Undefined
2D strip logs shown at 10x exaggeration \ 4 Water Table Water Table during drilling
3D strip logs have no exaggeration Y Demyfjm!ate" Water Taeble after drilling
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CHAMPLAIN HUDSON POWER EXPRESS 21162
IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY SEGMENT 7 (PACKAGE 4B) - CSX - PAN AM SOUTH ERN CHA PROJECT NO.
- - PROFESSIONAL ENGNEER, ARCHITECT, LANDSCAPE. ARGHITECT DR:\méﬁNo
(Tow BEARNG THE. STAMP OF A LICENSED PROFESSIONAL 15 PLAN AND PROFILE - HDD 62, CONDUIT 2 :
ARGHITECT OR_ LAND SURVEYOR SHALL STAMP THE DOCLMENT
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