HDD Pilot Design Basics

From a Driller’s Pa spective

D. Joe Hall
Engineering / Wireline
Division I\/Ianager

HARDRQB

INFRASTRUCTURE

Januar y 27 - 28, 2026

onvention Center, San Antonio, Texas



Objectives

Overview of Design Parameters

How Design Impacts Constructability
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Recommended Parameters

Cost Considerations
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Design Parameters

Entry and Exit Angle
Tangent Sections

Bottom Flat
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Entry Angle
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Entry Angle Realistic for Rig Setup

12-15 Degrees for Most Rigs

Too Shallow = Increased Exposed Stem

Too Steep = Safety Issue for Hands
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Exit Angle
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Consider Product Pipe Diameter
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Overbend

/

Equipment Reguirements

Overhead Safety
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Tangent Sections
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Bottom Flat
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30" Minimum under Rivers
Road / DOT Minimums may ot be sufficient

For Large Diameter Pipes

Anecdotally, Puliback is Better with a 100’
Flat Section in the bottom
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Vertical and Horizontal Curves




Curve Radius

Minimum Radius of Product Pipe

100’ / 1” Diameter Rule of Thumb

Actual Calculated Minimum

Design at 30% Greater than Minimum

il Pipe / Tooling Minimum if HDPE
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Curve Radius

30" X52 Steel 30" X70 Steel
R{min)=4*Modulus of Elasticity*Pipe Radius/12*SMY$ R(min)=4*Modulus of Elasticity*Pipe Radius/12*SMYS
R(min)=(4*29,000,000*30)/(12*52,000) R(min)=(4*29,000,000*30)/(12*70,000)
R{min)=2788.46' R(min)=2071.43
Recommended Design Radius = R(min)*1.3 Recommended Design Radius = R{min)*1.3
Recommended Design Radius = 2788%1.3 Recommended Design Radius = 2071*1.3
Recommended Design Radius = 3624 Recommended Design Radius = 2692
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Turning in Vertical and Horizontal Plane at the same time

(/

Calculate Combined Minimum Radius

Design at 30% Greater than Combined Minimum
S
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Combined Radius

R(vert)? * R(horiz)* R(vert)? * R(horiz)?

R(combined)= '\/ R(combined)= '\/

R(vert)? + R(horiz) R(vert)? + R(horiz)?

4250% * 42507
4250% + 4250°

30002 *3000?

R(combined)=
30002+ 30002 | ) V

R(combined)= '\/

R(combined)= 2121.3 R(combined)= 3005
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Radius Takeaways

However you come up with vour Minimum Radius,

Design at least 30% greater for Drilling Constructability

Account for Combined Radius if there is a Compound Curve

If Designing for HDPE or Small Diameter Steel Pipe,
Don’t forget Minimum Radii for Drill Stem and Mud Motors
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Cost Considerations

Yes, but all these recommendations e o A1 A
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Lengthen the drills....

Bid by Foot, Longer Drills = More $S?

- “-

PROFILE
H!

Price per Foot is Based on
Days Estimated Divided by Length of Drill
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Cost Considerations

BORE START
STA. 0+00
CLIENT STA. 178+84.8 -
ELEV: 2845.3 FT <
ENTRY ANGLE: 7 U - & 12
& in 2 " O
O 9 - n & b
ENTRY POINT o _ n o 0 BORE END
STA. —0+73 = GROUND SWRFACE (SURVEY) 3 s STA. 3+36.7
CLIENT STA. 179+57.8 _ L - 3 CLIENT STA. 175+48.1
ELEV: 2857.7 FT - T e E o ELEV: 2842.4 FT
ENTRY ANGLE: 12° Q 9 = e @ EXIT ANGLE: 5°
o 4\ & = = 5’ S
-1+00 0+00 s SRR, z 2400 = " 3+00 - 4+00
M ¢ E\J' \ i M) .mi =tx) 99
) -\ ] TR ]
2860 \\ \.\ i 2860
f 4
2850 g’/@\\ TR 2850
| 1L RC2 1 yh, F )
2840 « O T = ! J 2840
D | A& P % 7t i 9.1 J
R:800° “ PROPOSED HDD PROFILE 9.4 —
R: 800
| 8.5
P RO FI LE .._-FAL%EZ)EQR‘E " —~— HORIZONTAL DISTANCE: 336.7 FT (AWAY) / MEASURED DISTANCE: 337.0 FT (PIPE) —»
HWY 285 100 0 50 100 40 0 20 40

—— M HORIZONTAL SCALE —— — | VERTICAL SCALE

January 27 - 28, 2026

Henry B. Gonzalez Convention Center, San Antonio, Texas

undergroun

infrastructure conference




VT I A R
 REEVES COUNTY TEXAS Lol :
WE 5 N | i ’ 7

337’ with a Day of Waiting on
525" Without a day of Wait

337’ at $65/ft is more SS than 525’ at S
$40/ft with Shallower/Safer Tie ins i
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Questions?

D. Joe Hall
Engineering / Wireline
Division Manager
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