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Generated Output

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

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
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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Input Summary

Start Coordinate (0.00, 0.00, 130.11) ft
End Coordinate (626.20, 0.00, 129.50) ft
Project Length 626.20 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 2.375 in

Pipe DR 9.0

Pipe Thickness 0.26 in

Rod Length 15.00 ft

Rod Diameter 3.5in

Drill Rig Location (0.00, 0.00, 0.00) ft



Powered by

Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 630.00 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



In-service Load Summary:

Pressure [psi] Deformed Collapsed
Earth Pressure 5.9 13.0
Water Pressure 8.0 8.0
Surface Surcharge 0.0 0.0
Internal Pressure 0.0 0.0
Net Pressure 14.0 21.0

Deflection
Earth Load Deflection 1.620 3.530
Buoyant Deflection 0.029 0.029
Reissner Effect 0 0
Net Deflection 1.649 3.559

Compressive Stress [psi]

Compressive Wall Stress 62.9 94.4

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum
Pullback Force [Ib] 619.0 619.0

Pullback Stress [psi] 353.7 353.7

Pullback Strain 6.151E-3 6.151E-3
Bending Stress [psi] 0.0 5.7

Bending Strain 0 9.896E-5
Tensile Stress [psi] 353.7 356.5

Tensile Strain 6.151E-3 6.299E-3

Powered by

Net External Pressure = 16.9 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b
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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
1.649

16.8

62.9

Calculated
0.014

26.7

356.5

Allowable
7.5

119.1
1150.0

Allowable
7.5

236.6
1200.0

Factor of Safety
4.5

7.1

18.3

Factor of Safety
5243

8.8

34

Check
OK
OK
OK

Check
OK
OK
OK
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Appendix F

Proposed Soil Properties for CHPE Segment 3 - Package 1C HDDs



Proposed Soil Properties for CHPE Segment 3 — Package 1C HDDs

Undrained | Maximum
Soil Type Wet unit | Dry unit | Bouyant Shear Shear
N wagt, pcf | wgt, pcf | unit wgt, D, ° strength, Modulus,
pcf su, psf psi*
Loose Sand | 4-10 115 105 53 30 200
Med.
Dense Sand | 10-30 125 110 63 34 500
V Soft to
Soft clay 0-4 100 70 38 450 200
Med  Stiff
Clay 4-8 110 80 48 800 300
(approx. 40
feet deep)
Stiff  Clay
(approx. 80 | 8-16 120 100 58 1200 400
ft deep)
Loose Silt 4-10 100 80 38 28 50
Med Dense
Silt 10-30 110 90 48 32 100
Rock >50 140 120 80 37 1000
Fill/Highly
Weather
Rock
Jointed 170 160 110 37 3000 psi 2000 psi
Rock Mass
Shale

e where BoreAid default values are less than these shear moduli, can use the default values, but

may tend to be overly conservative.







