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CONTACT INFORMATION

* lan Romain, P.E.

— Phone: 406-756-7437
— Cell: 406-579-6076
— Email: ian@rockymtnsteel.com

in

AW

—

ROCKY MOUNTAIN
STEEL FOUNDATIONS


http://www.linkedin.com/pub/ian-romain-p-e/1b/390/65a
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WHY HELICALS?

Quick Installation (Time)
No Spoils, Immediate Loading
Known & Verified Holding Capacity

Water Table/Contaminants does not adversely
affect installation

Reliable & Uniform System/Design - 1SO 9001
Manageable Segmented System/Limited Access
Building Code (IBC) Compliance

Quality Manufacturing since 1912/\\\ 3
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SO 9001 -
MATERIAL CERTIFICATION

CERTIFICATE
OF REGISTRATION

This is to certify that

Hubbell Power Systems, Inc.

Centralia Operations
210 North Allen Street, Centralia, Missouri 65240 USA

operates a
Quality Management System

‘which complies with the requirements of

1ISO 9001:2008

for the following scope of registration

The Quality Management System as it applies to design, manufacture and sale of medium
voltage class switching and protective equipment, linemen's tools and safety equipment,
specialty anchoring products and poleline construction materials for use in the utility,
telecommunications, industrial and contractor markets worldwide.

Certificate No: CERT-D033876 Onginal Certification Date: July 1, 1992

File No: 001138 Current Certification Date: October 22, 2009

Issue Date: October 7, 2009 Certificate Expiry Date: October 21, 2012
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HISTORICAL PERSPECTIVE

1836 — First Recorded Screw Pile was by
Alexander Mitchell for Moorings.

1838 — Alexander Mitchell — Maplin Sands
Lighthouse, England

1851 — Bridgeport Harbor Light House,
Connecticut

1840’s-1850’s — More than 100 Light Houses
constructed along East Coast & Gulf of Mexico
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“MITCHELL'S PATENT]
PIL
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* U.K. Patent No. 6446 — 1833 (renewed 1847)

e U.S. Patent No. 3986 - April 1, 1845
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Maplin Sands Lighthouse - 1838
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HISTORICAL PERSPECTIVE

“A screw pile turned by 8 capstan
bars 20 feet long, each manned by
four or five men, with a screw 4 feet
in diameter passed in less than two
hours through a stratum of sand
and clay more than 20 feet thick...”

Proceedings of the Institution of
Civil Engineers 1877
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Engineer?

”)):
‘—’ ROCKY MOUNTAIN

STEEL FOUNDATIONS



PLEASURE PIERS IN
SOUTHERN ENGLAND

33620- MARGATEJET TY,
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Birybeck Pier Wesipg=super-Mare.
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ALBERT BISHOP CHANCE
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1912 — Disastrous ice storm hit Centralia, MO, Knocking down
Telephone Poles — A new anchorage system eeded...
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Patented Ape. 8, 1915,

“Never-Creep” Anchor
Invented 1912
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[ “Never-Creep”
| i Returned in 1970
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BASIC SOIL
MECHANICS
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EFFECTIVE STRESSES

e Terzaghi’s Law of Effective Stress

O=0—1U
G (or o') 1s "effective stress'” in the soil

o 1s the "total" or applied stress

u is the pore pressure

EFFECTIVE STRESSES GOVERN _ o
SOIL BEHAVIOR IR Y MOUNTAIN

EEL FOUNDATIONS
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STANDARD PENETRATION TEST

Crown Sheave(s)

e SPT “N-value” is number of N, e
blows of special hammer o\
required to penetrate
standard sampler 12 inches

— 140-lb hammer

Typically 1-in. (25-mm)
Diameter Manila Rope

— 30-inch drop Donut Hammer
— Penetrate total distance of 18- e Laais
inches, measure the number of P“’:nvﬂ
blows required for each 6-inch Drill Rod
increment s i
SN OANY, \
— Compute “N-value” by .
summing number of blows for . _L
last 12-inches of penetration s Vi ca57mm)

ROCKY MOUNTAIN
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CONSISTENCY OF COHESIVE
(CLAY) SOILS

Consistency Consolidation BIows/ft Comments
History N-o

Very Soft Normally Runs through fingers
Consolidated when squeezed

Soft Normally Very easy to form into a
Consolidated ball

Medium Normally Can be formed into a ball
Consolidated

Stiff NC to OCR 2-3 Can make thumbprint w/
strong pressure

Very Stiff Over Consolidated - Can scratch with
thumbnail

Hard Highly Over Cainnot be deformed by
Consolidated haind

ROCKY MOUNTA[N
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RANULAR (SAN

=NSITY OF

D & GRAVEL) VS.

N-VALUES

Relative Density
Very Loose
Loose
Medium Dense
Dense

Very Dense

Extremely Dense

N-Values Friction Angle

/\'\« N
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SOIL STRESS DISTRIBUTION

Boussinesq Equation
(circa 1885)

B = Plate Homogeneous,

Diarneter Mormal bk
Consolidated Clay

I:I =
Distributed

Ltress
“7 Distribution
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INTER-HELIX SPACING

" Helix Spacing
23 Diameters

Bearing Capacity Theory Cylindrwia\r Theory
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INTER-HELIX SPACING

Q,, = Pullout capacity of a single helix .
3Q; S Helix Spacing “e'aﬁ 1"@'&
D = Helix Diameter &-\gﬂ f’.g,'?'at:“
[\

S

o
c
individual bearing capacity -~ ~

N
[

X

Pullout Capacity

Industry Standard
Spacing =3*D

o

=

Transition Zone

2 3 4 “t 8

Helix Spacing (S/D ' =
ROCKY IVIOUNTAIN
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SHALLOW VS. DEEP
ANCHORS/PILES

“H” in reference

to Upper Most

”7):

H>3Dto?D

" Chance Dot MOUNTAIN
' i OUNDATIONS




SOIL CAPACITY — INDIVIDUAL
BEARING METHOD
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PLATE BEARING CAPACITY
MODEL

e Total Capacity Equal to Sum of
Individual Helix Bearing
Capacities

e Model valid for both tension
and compression

* Helix Spacing >3*D
 Min Depth: H1 > 5*D (or Frost
Depth)

e Capacity due to Friction along
Shaft = Zero

AW -

ROCKY MOUNTAIN
STEEL FOUNDATIONS




INDIVIDUAL BEARING (CHANCE
METHOD

General Bearing Capacity Equation:

1
Qu =ACNe+gN, +=yBN,)

where: 2

— A = Area of footing
— C = Cohesion

— g = Overburden Pressure
(yD) (D= Depth of footing
below groundline)

— y= Unit weight of Soil

— B = Width of Footing //\\«

— N, Nq, Nv = Bearing
Capacity Factors

,)):
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INDIVIDUAL BEARING (CHANCE
METHOD

“Individual Bearing Plate” Method:

where:

— A, = Projected Area of Helix

Qult = th — N_=9 for rat.io qf top helix
depth to helix dia. >5

— D = Depth of Helix Plate

Where: below Groundline
0 =4, (NCC + 7/DNq) <0, — N,= Bearing Capacity Factor
for Sand
= < — Q. = Upper Mechanical Limit
Qh Ah (9C T 7/DNQ) w QS determined by Helix
Strength
o "\ -
Cohesion Friction RocKY MOUNTAIN

STEEL FOUNDATIONS



EMPIRICAL VALUES FOR
INTERNAL FRICTION

1]

o & =0.28*N +27.4

— Examples:
 N=6, $=29°
e N=15, $p=31°
e N=27, $p=35°
N = Blow Count Value per ASTM D 1586 (SPT)

Above based on Bowles 1% Edition Foundation Analysis and Design.
Similar to Eq. by Teng And Associates: $=N/4+28.5 //\\/\
N

ROCKY MOUNTAIN
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10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
¢ (degrees)

BEARING CAPACITY FACTOR

Ny Vs. ®
Cohesionless Soils

Adapted from G.G.
Meyerhoff Factors for
Driven Piles in his
paper: Bearing
Capacity and

Settlement of Pile

Foundations, 1976

Equation:
Ng=0.5 (12*¢)"*(¢p/54)



EMPIRICAL ESTIMATES FOR

COHESION
C(ksf) = N/8 or 0.125*N
Or C (kPa) = 6*N UNITS!!

— Examples:
e N=8, C=1 ksf (48 kPa)
e N=10, C=1.25 ksf (60 kPa)
e N=3,C=0.38 ksf (18 kPa)
N = Blow Count Value per ASTM D 1586 (SPT)

Cohesion estimate ranges: 0.1N — 0.2N (ksf)
[S5N to 10N (kPa)] /\\,\ -

ROCKY MOUNTAIN
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SAMPLE HELICAL PIL
CALCULATION 1

Helix Configuration: 8”-10”-12"

0 — T Q, = ZA(N.C, + qN,)

> mTmmmofToo \ C = 1500 psf (0.73 kg/cm?)
v = 115 pcf (1,842 kg/m3)

- T 127 ¢ =0°

1250 mm 107 C = 200 psf (0.097 kg/cm?)

14.5

™ 8” v = 110 pcf (1,762 kg/m?3)
17 e 0=26° N8

SP C=0
T y = 120 pcf (1,922 kg/m?3)
b =34°




SAMPLE HELICAL PIL
CALCULATION 1 CONT.

Cohesion Friction
Qu =

- N2 2
TSN of M Vo 200ps/+(5/1#115pe/+9.5/%110pcf)
4 144in
72'(10117)2*_ lﬁz =
4 | 144n°
7(12in? [ 1/
4 | 1441 |

111

. %[9%200psf +(5 /1*115pcf+7.5 fi*110pcf)*8]

. #[9%200ps/+ (5111 5pcf+5 /111 0pcf)*§]

=5,152 + 7,090 + 8,482 = 20,725 |b
AW N

8” 10" 12" ROCKY MOUNTAIN
STEEL FOUNDATIONS
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SAMPLE HELICAL. PIL

CALCULATION 2
Helix Config ; ~tion: 8”-10"-12"

Depth (ft.)
0 ——t—— Q, = ZA(M.C, + qiNq) Friction Only

i i \ C = 1500 psf (0.73 kg/cm?)
v = 115 pcf (1,842 kg/m?3)
¢=0°
C = 200 psf (0.097 kg/cm?)

v =110 pcf (1,762 kg/m?3)

17 . $ = 26°

20 m 12" C=0

22.5 mm 10 SP+ y = 120 pcf (1,922 kg/m3)
24.5 T.T 8” b = 34° N =22




SAMPLE HELICAL PIL
CALCULATION 2 CONT.

111

QU - No Cohesion Friction Only
- \2 2
- *Lﬂnz}[bﬁ*l15pcf+12ﬁ*110pcf+7.5ﬁ*120pcﬂ*22]
- N2 [ 2 ]
+7T(12m) ] 132;2 #((5 /%1 15pef +12£i*110pcf+5.5 fi*120pcf)*22]
- N2 [ 2 .
+”(lim) * 111];12 #[(5 £11 1 5pef+12/1*110pcf+3i*120pcf)*22]
=21,464 + 30,658 + 38,964 = 91,086 Ib
//\\« P~

8” 10” 12" ROCKY MOUNTAIN
STEEL FOUNDATIONS



HELICAP® v2.0 HELICAL
CAPACITY DESIGN SOFTWARE

* Microsoft Windows Based
Bearing, Uplift, and Friction
Capacity Software

e 4 Types of Helical
Applications: Compression,
Tension, Tiebacks, and Soil

Engineering software SC .rev.vs . .
gl o \\/ithin those applications

can also calculate friction
capacity of a grout column
or steel pipe shaft.

N Based on soil and
anchor/pile inputs the
program returns theoretical
capacities and installation
torque.




THEORETICAL CA

Job Mame:

Soill Borng Mo

Whater Table Depth:

* |nput Soil Data

e Select Helical
Configuration

* Enter Pier Depth

* Analyze with both End
Bearing and Friction
contributions




EORETICAL CAPACITY —
LICAP 3.0

1]

* www.hpsapps.com/helicap

Job Number - 10 Job Name - Sturgis WRRF

Table 4 values

Application Mode Display Depth Grid Lines

Compression 75

Mo Load Zone Depth Below Groundline
Water Table Depth (ft) Hammer Efficiency Critical Depth (ft) (ft)

20 Safety Hammer (60%) None None

SOIL PROFILE
| Depth | Soil Type | | Cohesion| Angleof | InStuUnit| Clay | Sand | Bond
(ft) {psf) Internal ‘Weight Beari Bearing Value
Friction (pch) Capacity | Capacity | (psf)
(degrees) Factor | Factor (Ny)
(N2
Clay Fill () 104 [e]
| Sand
| Sand . 95
| Sand 5 70
| Sand
| Sand

1

o
%5,
4
5
6
7

ydeig Ayoedes

R

’;-I | ||h
| I”‘HH il

T

ycleio anbaoy




INSTALLATION
METHODOLOGY

AW
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HELICAL PILES & ANCHORS —
How THEY WORK

 Low Soil Displacement
Foundation Element
Specifically Designed to
Minimize Disturbance During
Installation

e Consists of One or More Helix
Plates Attached to a Central
Steel Shaft

 Rotated, or “Screwed” into
Soil Much Like a Wood Screw
Driven into a Piece of Wood

N\ o

ROCKY MOUNTAIN
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BASIC COMPONENTS

3 * Helix — Serves Two-Fold Purpose

— Installation
* Ramped Spiral
* Uniform Pitch
* Provides Downward Force or Thrust

— Bearing Element

2 * Central Steel Shaft

— Transmits Installation Torque & Axial
Force

— Slender Size & Shape to Reduce
Friction

1 ¢ Termination
— Pile Cap

— Threaded Stud

— Bolted Plate //\\,\ —

— Bracket ROCKY MOUNTAIN
STEEL FOUNDATIONS




ESR 2794

Evaluation Report performed by ICC
Per AC 358

Compliance with 2006, 2009, 2012 IBC

Evaluates Caps, Brackets, Shafts, Couplings,
Helices

ASD and LRFD Desigh Methods
Capacity = Lowest of P1, P2, P3, P4 (Soils)
AW o

ROCKY MOUNTAIN
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IBC BUILDING CODE

1810.3.1.5 Helical piles.

Helical piles shall be designed and manufactured in accordance with accepted engineering practice to resist all stresses induced by installation into the ground
and service loads.

1810.3.3.1.9 Helical piles.
The allowable axial design load, P, of helical piles shall be determined as follows:

P =05P, (Equation 18-4)

where P, is the least value of:

1. Sum of the areas of the helical bearing plates times the ultimate bearing capacity of the soil or rock comprising the bearing stratum.
2. Ultimate capacity determined from well-documented correlations with installation torque.

3. Ultimate capacity determined from load tests.

4. Ultimate axial capacity of pile shaft.

5. Ultimate axial capacity of pile shaft couplings.

6. Sum of the ultimate axial capacity of helical bearing plates affixed to pile.

=

ROCKY MOUNTAIN
STEEL FOUNDATIONS



IBC BUILDING CODE

TABLE 1810.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS

MATERIAL TYPE AND CONDITION MAXIMUM ALLOWABLE STRESS?

1. Concrete or grout in compression®

Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7 04r",
Cast-in-place in a pipe, tube, other permanent casing or rock 03377
Cast-in-place without a permanent casing 037"
Precast nonprestressed 0337,
Precast prestressed 0337 - 027 Ty

in compression
3. Steel in compression
Cores within concrete-filled pipes or tubes
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Pipes or tubes for micropiles
Other pipes, tubes or H-piles
Helical piles

4. Nonprestressed reinforcement in tension
Within micropiles
Other conditions

5. Steel in tension

Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 0.5 Fy = 32,000 psi
Other pipes, tubes or H-piles 0.35 Fy, = 16,000 psi
Helical piles

a. ' is the specified compressive strength of the concrete or grout; £, is the compressive stress on the gross concrete section due to effective prestress forces only; f, is the specified yield strength of
reinforcement; F, is the specified minimum yield stress of steel; £, is the specified minimum tensile stress of structural steel.
b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or permanent casing is used, the inside face of the casing shall be considered the concrete

surface.

’)):
ROCKY MOUNTAIN
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INSTALLATION ENERGY

* Energy to Pier = Energy Required to Penetrate
the Soil, plus the Energy Loss to Friction

* Provided by the Machine — Consists of Two
Parts
— Rotational Energy - Supplied by Torque Motor

e Rotation and Incline Plane of Helix Provides Downward
Thrust

e AKA Installation Torque
— Downward Force (Crowd) — Supplied by Machine



=
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INSTALLATION TORQUE VS.
ULTIMATE CAPACITY

The Torque Required to Install a Helical Pile or Anchor
is Empirically Related to It’s Ultimate Capacity

Q,=K*T
— Where:
* Q= Ultimate Capacity [Ib]
e T = Installation Torque [ft*|b]
* K, = Empirical Torque Factor [ft!]
— “Default” Value = 10 for Type “SS”

— “Default” Value = 9 for 2-7/8 “RS”
— “Default” Value = 7 for 3-1/2” “RS”

— “Default” Value = 6-7 for 4-1/2” ’;V\,\’\

=

*Torque = Capacity’ROCKY MOUNTAIN
STEEL FOUNDATIONS



TORQUE - ADVANTAGES

 Provides Excellent Field Control of
Installation

e Monitors Soil Conditions

 Torque is a Direct measure of Soil Shear
Strength

* Predicts Holding Capacity of the Soil

e Helical Piles/Anchors can be Installed to
Specified Torque /\\,\ 3

ROCKY MOUNTAIN
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FACTOR OF SAFETY

e Select an Appropriate Factor of Safety (FS) to
Apply to the Ultimate Capacity of the helical
Anchor/Pile to Develop the required Design,
or Working Capacity per Anchor/Foundation

* |n general, Chance Civil Construction
Recommends a Minimum FS of Two (2)

/\\« N
ROCKY MOUNTAIN
STEEL FOUNDATIONS




INSPECTION

WHAT TO |

Helices — True He

_OOK FOR.

ix — Not “Duck Billed”

Hot-Dip Galvanized
nstallation Log (torque monitoring)

Bracket or Cap (Rated for the load)
Product Series (Carry the load — Max

ratings)

Required Axial Load (Torque)

/\\« N
ROCKY MOUNTAIN
STEEL FOUNDATIONS




ROUND SHAFTS
TORSION AND TENSION RATINGS

RS2875.203 RS2875.276 RS3500.300 RS4500.337
5,500 ft-Ib 8,000 ft-Ib 13,000 ft-Ib 23,000 ft-Ib
60 kip (T) 90 kip (T) 120 kip (T) 140 kip (T)
49.5 kip (C) 72 kip (C) 91 kip (C) //\,\’\ 138 kip (C)

j):
ROCKY MOUNTAIN
STEEL FOUNDATIONS




55125
4,000 ft-Ib
60 kip (T)
40 kip (C)

RSION AN

SQUA

R

SS5 SS150

5,700 ft-lb 7,000 ft-Ib
70 kip (T) 70 kip (T)
57 kip (C) 70 kip (C)

E SHAFTS

D TENSION RATINGS

S$S175 $S200 $S225

10,500 ft-lb 16,000 ft-lb 23,000 ft-Ib
100 kip (T) 150 kip (T) 200 kip (T)
105 kip (C) 150 kip (C) 200 kip (C)

/\‘\« N
ROCKY MOUNTAIN
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COMPRESSION/TENSION NEW CONSTRUCTION PILE CAPS
C1S00823 ClS00824

C1o00822 GRADE 80 LGRADE B0
| STEEL PLATE STEEL PLATE
| ~GRADE 80 2.0
~7| STEEL PLATE

LGRADE S0 175
SETEEL PLATE

1/2° 152"
=1 )

] I 1
T— [
1 1 “
3 TO ACCEPT 73
COMPRESSIVE STRENGTH: TOKIP 0 O
TEMSILE STRENGTH 70KIP
k TO ACCEPT TO ACCERPT

i-'—l-I—l. 75° SOUARE . 0" SOUARE
SHAFT SHAFT

COMPRESSIVE STRENGTH 110KIP COMPRESSIVE STREMGTH: 130KIFP

TENSILE STRENGTH: 100KIP TENSILE STRENGTH 1SOKIP COMPRESSIVE STRENGTH: 200KIP
TEMEILE STREMGTH Z200kKIP

0 ® T r
1. FINISH STANDARD CATALOG NUMBER IS MILL FINISH STEEL. LEONCE | |.UHBE|_|_ ]OWH SYS [ S
TO ORDER GALVANIZED FINISH ADD *G* TO STANDARD CATALOG NUMBER, SEL L

2. MATERIAL SPECIFICATIONS: e N/
PLATE: HOT ROLLED STEEL PLATE PER ASTM AS7Z2 GRD. 50 ? COMPRESSIO ENSION

DR HOT ROLLED STEEL PLATE PER ASTM AGS6 GRD. 80 s | NEW CONSTRUCTION PILE CAP
SOCKET: ROUND CORMER SQUARE STEEL BAR PER TT-76 m CrRAETT T PN A |m
“.,-,“11 C

1

TO ACCEFT
25" SUUARE
SHAFT

BOLT: 3/4° HEX HEAD BOLTS PER ASTM A325 TYPE 1. SB| 541500821 SEE DRAWING
7B, 1-1/87, AND 1-1/4" HEX HEAD BOLTE PER ASTM A193

Jommav TLw [oweanznt [swem 1089

ROCKY MOUNTAIN
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SQUARE

Lead Sections

D

_[— Steel Supplier

N382

" ——Heat Number

EN

Lead Section Example:
(stamped under drilled hole)

C403
N382

Extension Example:
(stamped on one side)

C403

(stamped at 90° to first side)

N382

AFT — MATE
IFICATION

There are two rows of numbers
and letters stamped on the
shaft.

/
/
/
/
/

\

\\

RIAL

0]

Extensions

Material Code Product

C4
C6

1764
TT76

SS5
SS150, SS175
SS200, SS225



SO 9001 -
MATERIAL CERTIFICATION

CERTIFICATE
OF REGISTRATION

This is to certify that

Hubbell Power Systems, Inc.

Centralia Operations
210 North Allen Street, Centralia, Missouri 65240 USA

operates a
Quality Management System

‘which complies with the requirements of

1ISO 9001:2008

for the following scope of registration

The Quality Management System as it applies to design, manufacture and sale of medium
voltage class switching and protective equipment, linemen's tools and safety equipment,
specialty anchoring products and poleline construction materials for use in the utility,
telecommunications, industrial and contractor markets worldwide.

Certificate No: CERT-D033876 Onginal Certification Date: July 1, 1992

File No: 001138 Current Certification Date: October 22, 2009

Issue Date: October 7, 2009 Certificate Expiry Date: October 21, 2012
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STANDARD HELICES DIAMETERS

: 6-inch
\ 8-inch

10-inch
12-inch
J

14-inch

///// 16-inch
AW o

ROCKY MOUNTAIN
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SQUARE SHAFT COUPLING

AR

There is no longer a gap in the coupling —
Direct bearing for compressive loads

A -

ROCKY MOUNTAIN
= = STEEL FOUNDATIONS
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| OAD TEST PROCEDUR!

111

v Hyd ra u | iC P u m p “‘_\HYDRAULIC PUMP f"f— ]ﬂl%il[l)T%E_L
(with Calibration) |

\AND GAUGE pre _ Rﬁg}%‘z%am
loaded in 500 psi <E7
increments N

—
N
* Hold Load for 2.5 B |

(MC18x42.7)
minutes

f’.’-‘ﬂ

7]

* Measure ‘ | reseron
Deflection ANCHORPIE

ROCKY MOUNTAIN
STEEL FOUNDATIONS
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Tahble 1: Steps for Pre-Production Load Testing:

Load Step Hold Time
-[]Irimntta]

”)):\
Y MOUNTAIN
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SAMPLE LOA

Deflection find)

Tension Test - HP 2 - 55175 810 Double x 28" - T = 9,200 fi*lb
Performed 3862012

hold load (kip)

10 B.00
25 18.00
25 2180
25 250
25 2880
25 240
100 36000
10 2700
10 18.00
10 200
10 1.80

8B + PUAE
Load PLAE
oe
0ueaT

AA
0.000
0.005
D0.007
0.010
D013
D024
D053
D.043
D.048
D.042
0.0

miax ¢ 0.0128 inchiop

18to

Load Deflection Curve - Tension

Max Shope =
0.0128 inch/kip

.-!.FFI'-:H Load [Kip:|

—@—Tanzion Test  —@—PLIAE + DBB

AB

D/ DIsP CURVE
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TENSION TEST — TIEBACK
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SHAFT BUCKLING

U
11l

Research shows Elastic
Buckling is a Practical Concern
Only in the Softest Soils

— Soil Provides Lateral support to
shaft

Practical Guideline: Soil with
SPT Blow count of 4 or less

— Very soft & soft clays
— Very loose sands

Helical Pulldown® Micropile

Pipe SIee)u,!\»\’\ -
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L ATERAL LOADS

e Passive Earth Pressure
e Skin Friction (Grade Beam to Soil)
 Battered Piers

Shear (v)

Vv Consider the Horizontal Vv
Component of Piers to
resist Lateral Force



CORROSIVE ENVIRONMENTS

Soil Type
— Fine grained clay and silts
— Organics
— Contaminants
— Disturbed vs. Undisturbed
Moisture Content
— Corrosion potential increases with an increase in moisture content

— Saturated soils with little or no oxygen have reduced corrosion
potential

pH

— Neutral soils with pH~7 have lower corrosion potential
Resistivity

— Used to determine corrosion potential

— Low resistivity means higher corrosion potential

=
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3 LEVELS OF CORROSION
PROTECTION

 Sacrificial Anodes (Magnesium or Zinc bags)
* Hot dipped galvanizing or other coatings

 Sacrificial loss of Steel (may vary based on
region or engineer preference)
W N
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Eta
(100% Zn)
70 DPN Hardness

Zeta
(94% Zn 6% Fe)
179 DPN Hardness

Delta

(90% Zn 10% Fe)
244 DPN Hardness

Gamma
(75% Zn 25% Fe)
250 DPN Hardness

Base Steel
159 DPN Hardness

American Galvanizers Association
www.galvanizeit.org



WHY CHANCE HELICALS?

Quick Installation (Time)
No Spoils, Immediate Loading
Known & Verified Holding Capacity

Water Table/Contaminants does not adversely
affect installation

Reliable & Uniform System/Design - 1SO 9001
Manageable Segmented System/Limited Access
Building Code (IBC) Compliance

Quality Manufacturing since 1912/\\\ 3
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FOUNDATION
UNDERPINNING

AW
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APPLICATIONS

e Stabilization

— Prevent Further Movement

e Lifting

— 4” or more

/\\« N
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BRACKETS

) <@

Standard

Porch Bracket:
10 kip
(Ultimate)

Bracket: 80
kip (Ultimate)

Low Profile
Bracket: 30

kip (Ultimate) || Heavy Duty

Z]
Bracket: 120
BEARING PLAT% klp (Ultimate)

=
# ROCKY MOUNTAIN

STEEL FOUNDATIONS




BRACKETS CONT.

Direct Jack (DJ)
Bracket: 100 kip Slab Bracket: 10

(Ultimate) kip (Ultimate) Uplift Bracket:
//\\’\ 15 kip (Ultimate)

ROCKY MOUNTAIN
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¥" dia. ¥ 10"
{22 mm dia. x 250 mm}

Crossholt
Yedia x4Y"
{16 mm dia x 110 mm}

Vertical
Gusast

Pipe Support Arm

UNACCEPTABLE
Installation




Jacking Tool

?f " dia. Bolts —
rnssp a e

@_Mmm / |

Bracket Assembly

/\\« N
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Pipe Cap
Bolt Guide

S Y

sl - I A O G U, |

14" (38 mm) RCS shaft

SN
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NEW CONSTRUCTION
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HELICAL PULLDOWN®
MICROPILE
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LOAD TRANSFER MECHANISMS
(Compression Loading)

PIITEEL =7

=] ROCK
EnD BEaARING ONLY

4

et “Active Zone'

I son

SipeE FricTiON & "NEGATIVE SKIN FrIicTION"
ND BEARING



Extension
Displacement Displacement
Plate Plate

C E
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HEeLICAL PULLDOWN®
MICROPILE - SUMMARY

Increased Capacities (Skin Friction)
Adjustable grout column diameters

PVC or Steel Casing (@ any depth if Req’d)
Video on Website, Facebook, & YouTube

/\\« N
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TIEBACKS AND SOIL
SCREWS®
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TIEBACK TYPICAL SECTION

H-Pile soldier beams with
sheet pile or timber lagging
(stiff structural facing)

Waler

Design depends on
passive resistance
of soil at toe.

Y/

VS

\Assumed Failure

Surface
o Min,

High Capacity
Tensioned Anchor

1.2t0 2.0H (tyr. )

Tieback Wall
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SOIL SCREW® TYPICAL SECTION




SOIL SCREW® INSTALLATION
SEQUENCE

* Soil Screws are installed in “top down
construction”

* Typical excavation depths of 3 to 5 ft
are used in each step

. » Steel reinforcement, bearing plates,
N Y drainage medium and shotcrete is
Step 4 - Continue steps 1 through 3 applied at eaCh CUt

to bottom of wall.

e Typical wall thickness are 4 inches for
temporary to 6 inches for permanent

* References for design:

* FHWAO-IF-03-017 - Geotechnical
Engineering Circular No. 7 — Soil Nail

WWELS
, e FHWA-SA-96-069R — Manual for
rage strips, reinforcing Step 5 - Apply final wall facing. . . ) .
chor piatos,and Design and Construction Monitoring of
tiai shoterete layer. . .
Soil Nail Walls

re 1.2.7 SO SCREW™ Retention Wall System instaliation Seq



SOIL SCREW® TENSILE LOAD

(0.3-0.35)H

Distribution of Tension
Along Nail

Resistant Zone
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SPECIALLY DESIGNED SOIL NAIL HEAD
SSEMBLY INSTALLED

L RRARAT o
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CONTACT INFORMATION

* lan Romain, P.E.

— Phone: 406-756-7437
— Cell: 406-579-6076
— Email: ian@rockymtnsteel.com

in
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http://www.linkedin.com/pub/ian-romain-p-e/1b/390/65a

CASE HISTORIES
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MSU —
CHEEVER/HOWARD/HAYNES

SMIC RETROFIT

9
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!
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TOUCHET — WATER TANK

* New 30’ Dia— 120,000 gallon Tank
* Original Design = 12” Driven Pile
* Use 37 ea SS150 Piers

— 25 vertical
— 9 battered (40 degree)

/\\« N
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Geotechnical Calculations - Helical Pier Suppert for Water Tank Foundation

Problem Geometry: [

PLAN VIEW LEGEND (not to scal
[ Vertical 55-150 Helical Piers

® Battered 5S-150 Helical Piers
(Batter angle= 40 degrees)

PROFILE VIEW (not to scale) i .
Pier-to-cap connection
Pile Cap designed by Rocky
(designed Mountain Steel

by others) Foundation Co. (see
Appendix B)

’)):
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BUTTE WW TP

* Existing Concrete Tank
* Helical Piers Used for Buoyancy Control

* Procedure:
— Core Concrete Slab
— Install Piers — SS5 (8”/8”) x 15’
— Tension Test
— Pour New “Cap”
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Tensile Load (kip)
5.0 10.0 15.0

,\\\

\
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FLATHEAD LAKE VILLAS

BIGFO

New Construction

RK, MT

SS200 with 8” Grout Column
8”/10”/12” x42' (35’ of Grout Column)
PVA Fibermesh in Grout

Liquefaction Concerns

/\\« N
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APPROXIMATE BUILDING LIMITS
B-2 (by NTL)
SPT
(NGO}

APPROXIMATE HIGH (MATIVE) SAND WITH SILT
- (5P - 5M)

WATER LEVEL IN LA

——
[TQUEFTAELE SAND

ELEVATION SCALE (FEET)

g ;
: 7
7
: .

W/GRAVEL POSSIBLE BOULDER SRAVE
(SM TO GM) BOULDER {SM TO GM)
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Load (kip)
80.0 100.0 120.0 140.0 160.0 180.0

£
=
[=
£
£ 0.150
o
©
o
£
[a]

SN
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BOBCAT STADIUM SCOREBOARD
BOZEMAN, MT
* Limited Footprint
* New 36’ x 39’ Scoreboard
e 8 —S5175 anchors
* 50 kip working/ 100 kip ultimate
* Piersinstalled in 1 day
N -
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CENTRAL WYOMING COLLEG!

111

RIV

e

RTON, WY

Health Sciences Center

53 each SS5 (Plain)

255 each SS175 (Plain & Grouted)
Varying Depths 10’ to 70’

— “Swimming Pool”
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Hedical Pier Load Test Results

Project Infarmation

Project Mame: CWC Health and Science Center
lob Nurnber: 5241.26173.01

. Pier Information
Pler NumberfLocation:  [B.5-12.4 Install Date: &fafaoiz
: “|2 helices, 10-8, extensions 1x3.5', 8x7", grouted Test Data: 672012
160 kips

o
52
160 kips
Dial gauge reading - 1 revolution equals 1/10 of an inch

Load Test Observations
General Loading Last Load Increment
Deflection 1 Deflection 2 Deflection 1 Deflaction 2
Load Cell Pressure (psil Load Increment  Hold Time (min.]  Reading 1 Reading 2 {vanth of {tenthof | Time (min} Readingl Reading2 [tenth of {tenth of
inchj inch] inchy) inchy)
415 AL 1021 824 ] ] 3328 145 -£93 5,20
834 F 89 7.19 13 -1.05 228 108 5,93 5,20
1667 1 040 B.29 672 -1.92 -1.52 328 1.95 593 -5.29
2501 p 0.60L 711 556 =31 -168 328 1.95 -6.493 -5.29
3335 : . 6,72 5.19 3,49 -3.05 128 195 .93 6.29
4163 ) . .14 4.57 -4.07 3.23 195 -6.93 -6.20
003 L.B3 403 =458 -421
5E38 5.1 344 511 -4.8
BETL 4,45 .75 -5.76 545
7505 ’ 4,05 237 -6.16 58T Met Deflection at Design Load
B340 : 3.15 195 6,96 -6.29 Mat Deflaction at 2xDL
6254 3 34 212 <681 -6.12
4169 ) 4 174 -5.21 5.5
2084 4. BB 364 -5.35 4.6
415 AL 5.95 4.49 -i.26 -3.75

*The above abservations were made by BOWL HEM. Al test procedures were completed by Mentana Helical Pier personnel based on shop drawing submittals, The structural Englneer af
frecord should review all results and determine If measured defiections are acceptable. Calibration of hydraulic ram was not observed,

Observed By: Jussica Kleim, EIT

Reviewed By: Kasey D. Janes, Ph.D., P.E. \) _
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Load (kip)
80.0 100.0 120.0 140.0 160.0
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TOWNPUMP EXPANSION

HEI

“NA, MT

Existing Crawlspace
Add Basement
Underpin Existing
2 shotcrete layers
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OTHER PROJECTS

* Montana State University — Seismic Upgrades

— Cheever, Howard, Haynes Halls

 Washington State University
— Scoreboard, CUB, Stadium Upgrades
— Tiebacks (Utility — %4” max Deflection)
* Oil/Gas Projects (E. Montana, N. Dakota)
— Eliminate Concrete, Load Immediately
N -

ROCKY MOUNTAIN
STEEL FOUNDATIONS




OTHER PROJECTS

e Cell On Wheels (COW)
e Tilt Up Panels
* Gas/Utility (No Concrete)
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CONTACT INFORMATION

* lan Romain, P.E.

— Phone: 406-756-7437
— Cell: 406-579-6076
— Email: ian@rockymtnsteel.com

in
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