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Historical Perspective

Product Overview

Determination ofi Capacity
Applications

Installation Methods and Equipment



HISTOCAIFRERSPECTIVE

15t Recorded use ofi a Screw Pile was by Alexander Mitchell
N 1836 for Moorings and was then applied by Mitchell to
Maplin' Sands Lighthouse in England: in 1838;

In 1843, the 15t Screw Pile LLight House in the U.S. was
Constructed by Capt. William H. Swift at Black Rock Harbor
In Connecticut.” Swift used! Mitchell Screw. Pile Tlechnology.

In the 1840's and 50°s, More Than 100'Screw: Pile
Foundation Light Houses were Constructed Along the East
Coast, the FElorida Coast and the Gulf of Mexico
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Mitchell Lighthouse at
Hooper’s Strait, Maryland

Extracted Cast Iron Screw Pile,
~ 30” Diameter




Mitchell
Screw
Pile
1835
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Centralia




Never Creep Anchor
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Copy of Original
Never Creep Patent




Early Anchor Pull Tesi with Office Sieifi




cHIANC =Y eivil Consirtetion
Prejcltjees

e Atlas Resistance® Piers
e CHANCE?® Helical Anchors
e CHANCE?® Helical Piles



Guy Anchors & Foundations for Tlowers
Helical Piles for New: Construction
Underpinning - Residential / Commercial
Tiebacks for Excavation Bracing

Soil Screws for Earth Retention

Slope Stabilization

Seismic Retro-fit

Tie-Doewns
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ICC-ES Legacy Report - 95048
ICC-ES [Legacy Report - 94-27
ICC-ES Legacy Report - ER5110

ICC-ES Acceptance Criteria for
Helical Foundation Systems and
Devices



Wizt 1S 2t rigliesl] olery

A device used to attach or support a lead'at or near the surface
ofi the earth.

Consists of Three Parts:
= lermination: Transfers applied load to the shafit
(Repair Brackets, Guy Adapters, Shackles, etc.)
= Shaft, or Rod: Transfers load to bearing element
(Sguare Shafit or Round PIipe)
= Bearing Element: Transfers applied load to soll
(Helix or Starter Section for Resistance Pier)



N

o)

- A
- J
& L R e
Z < A
% 3 = = <
= A U . =
~ 5 o 5
M .« - (0]
B T
LO N | Z N | Zf Zﬁf\:
% % ey
= 0
0 ﬂ
_Fn _-P_
Jp) el
) =
C e (0
(D)
— =
ey D



M PEHANCEIOIMFHEIIXESHANE
Slclg Viaw of Trus el Formm)

{\EEL SR BR AT o AN A
NEARMAL AT AX S =32

L// 3//
@38 PITCH

I ST TR sl R Al
NORMAL ™ TH” AXTS£x3°




Sitzirielzire] qlalpC Plzirriaite s

6-inch
8-inch
10-inch
12-inch
14-inch
16-inch



ECHANECESShaii=\Viaternal e entiiication

Lead Sections

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

Lead Section Example:
(stamped under drilled hole)

C403
N382

Extension Example:
(stamped on one side)

Extensions

Product

C403
(stamped at 90° to first side)
N382
_[—— Material
C403 Material Code
Year c4 TT64
J_—Steel Supplier C6 TT76

N382
— [ ——Heat Number

SS5
SS150, SS175
SS200, SS225
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Anchor Type

Date- of
Manufacture

Steel Supplier
Heat Run




CHIANCE® Flaliczl Anerior Shzifis
Torsion & Tersion Ratifie)s

$$125 S$$1375 SS5 S$$150 S$$175 S$S200 S$$225

4,000 ft-1b 5,500 ft-Ib 5,500 ft-Ib 7,000 ft-Ib 11,000 ft-Ib 16,000 ft-Ib 23,000 ft-1b
60 kip 75 kip 70 kip 70 kip 100 kip 150 kip 200 kip
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THIMBLEYE" TRIPLEYE" TRIPLEYE® Chain
Fukapter 3ol 2 Shackle




Rotinel Srieife SiZes

RS2875.165 RS2875.203 RS2875.262 RS3500.300 RS4500.337

4,500 ft-1b 5,500 ft-Ib 7,500 ft-Ib 13,000 ft-Ib 23,000 ft-lb
50 kip 60 kip 100 kip 120 kip 140 kip
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STANDARD HS EXTENSION AS REQUIRED

CCEPT HS EXTENSIONS
SS TO HS CONNECTOR

—SS175 OR SS200
LEAD SECTION AS REQUIRED

FORGED UPSET TO ACCEPT SS LEAD SECTIONS

1-1/2 SS to 2-7/8 Pipe
1-3/4 SS to HS (3.5 O.D. x 0.300 Wall)
2 SSto HS

2-1/4t0 4.5 O.D (Atlas)




8" Pipe Shaft to 2" Square
Shaft with 3 Helixes
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\‘21’ - 8" Pipe Shaft

7' —SS200 2” Sq. Shaft with
Three Helicec
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Soil Borings/Calculations
Torque Correlation
Load Test



Berzifine) Celoaiefny Scjtizition

Q,=A,(N.c+qN))<=Q,

where:

@, = individual helix bearing capacity

A, = projected helix area

Cc = cohesion

q = effective overburden pressure

N, = bearing capacity factor

Q. = limit/determinedi by strength of helix



Qu
SOIL SURFACE
774

HELIX SPACING > 3-4 DIAMETER QULT — ZQH
x Shaft Friction = 0

x H1 =5D (minimum)
m Helix Spacing = 3D




Engineering software
for the way you work.
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Theoretical Bearing Capacity
Based on Soil Strength

Helical Capacity Design Software

Avallable from A. B. Chance
Civil Construction Web Site -
www.abchance.com




“j HeliCAP Work Page -- C:\My Documents\Chance\Design Programs\HelCAP\ANtieback
: : ) Add . .
US units Job Name. IWlklup - Sonoma Installation Argle: Ea— v D AR

HUBBELL
Soil Boring No: |3 - oy R (HUBEELY,
\Water Table Depth: I_—N — Datum Depth: |'g_ PR SYSTENS, 1B

Heliz Capacity Theoratical Ut Installation
Anchor Length: | ! i ’
Sy I———o TR 17.5 kips Capacity Torque Kip-ft
B~ R i M AR I R AR~ AR A

Anchor Helix Helix Total Recommend | Install
Number Depth ft capacity |capacity | Ultimate torque

P ™ kips  |kips Capacity __|it-lbs
Anchor 1

-

10" helix

-
o

g N : Weight:
fl=Sand M:13 Angle31 Weight: 103
W:32 C:4000 Weight:120 X ]

Sand 1]:29 Anqle:35.5 Weight:119
12 Sdl"-&:&hdm?%ﬁnm&Q Weight:129 -

wm

An-::hur Calculations - Shotgun

Wariation Anchors TIEEACE
jE3c] Length: 17_Eft : 19 _1lkips=s

[~
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5
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10
=
b
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Endhepth:
Length: : 4 _Fkips Endhepth:
Length: : 4 _Skips Endhepth:
Length: : 14 _Ekips=s Endhepth:
Length: : 12 _1kips Endhepth:
Length: : 12 _1lkips=s Endhepth:
Length: : 17_9kips=s Endhepth:
Length: : l&_Ekips=s Endhepth:
Length: : 18._1kips=s Endhepth:

Print 9

Help

-n-u-nvu
w1 o

HelCAP cannat account for all design parameters required to select the most efficient anchar.
Thiz option iz anly a guide. For mare accurate information, contack your local distributor/dealer.
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CORRELATION TO
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INSTEAEEANTRIGIN 0] 40)F) =
VS, ULTIMATE CAPACITY

The Torque Required to Install a Helical

Pile or Anchor i1s Empirically Related to Its
Ultimate Capacity.

Quie = Kl
s \Where:

= "Default” Value = 10 (33) for Type “SS™”
= Default™ Value = 8 (26) for 2-7/8" Pipe Shaft
= Default” Value = 7 (23) for 3-1/2" Pipe Shaft



REISABIENNA@FE
TOROUE/CAPACITY VIODEL

Uplift Capacity of Helical Anchors in Soll|Hoyt &
Clemence 1989

= Analyzed 91 |.oad' Tiests

= 24 Different Test Sites

= Sand, Silt, and Clay: Soils;Represented

= (Calculated Capacity Ratio (QL+/Q i)

= T[hree Different Load Capacity: Models

Torque Correlation Method Yields More
Consistent Results than Soil Borings or.
Calculation

Best Suited for On-Site Production Control and
Termination Criteria



NOROUENINDICATIORS

Measuring Installation Toergue

= Shaft Twist
Visible Indication of Torgue (Square Shaft)

= Shear Pin Torque Limiter
Point-Wise Indicator
Simple Design, Easy to Use

s Mechanical Dial Indicator

Continuous Reading Indicator
Never Needs Re-calibration

= Differential Pressure Indicator
Continuous Reading Indicator
No Moving Parts

= In-Line Hydraulic Pressure Gauge
Simplest, Lowest Cost, Easy to Use

Continuous Reading Indicator
L. east Accurate
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LOAD TESTING O
VERIFY ©APACITY



INSTALLATION TORQUE (FT-LB

4500 -

Mt. Pleasant, South Carolina
Helical Pile Installation Torque vs. Depth

8, 10, 12 & 14 & Helix Configuration with 4.7" Average Dia. Grout Column
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DEFLECTION

Sarnple Load-Deflection Curve of Cormpression Test

I:)ULT

LOAD

BOALT. S

DESIGN LOAD = P, /2

0.08 times the Diameter

MECHANICAL
RATING OF SCREW
PILE/ANCHOR
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Consideration for Permanent Structures

“.«- The data indicate that undisturbed soils are so deficient in
oxygen at levels'a few feet below ground line;or below the water
table zone, that steel pilings are not appreciably affected by
corrosion, regardless of the soilitypes or the soil properties.”

ici‘rze%/v Anchor Components are Hot Dip'Galvanized per ASTM A153 or

Metal Loss Rates in; Disturbed Soils Based on Eield Tests Conducted! by
National Bureau off Standards:

Nillson Resistivity: Meters Available from| Atlas Systems



IO UENVIOIOTS
3,900 fi=|e
,0010) ifi=] ¢
12,0/0)0) fe=| ¢
20),0/000) fi-| ¢




LL
<
T
O
<
=




.\_\

MIACHINE

INSTEAE EATR[G)N







RORIABISEN NS SAYH@IN
FORTTIC I ACCESS




R Fﬁmiﬁf ﬂﬂ
i e =i o

’ = g,:‘ e
mf’a _ z‘

>
e
5




. P L

4 ‘&urf_-"
4 -







HelICalNNERAGCKS

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

Waler

Design depends on
passive resistance
of soil at toe.

VNN

P
/"\Assumed Failure

Surface

5 Min,

High Capacity
Tensioned Anchor

1.2 to 2.0H (typ.)

Tieback Wall













oncrete Dralnage Swale

W SZS

Welded Wire
Mesh

Screw Anchor

U

Dralnage Medium

l-—"'—-———--_

Weephole TV

—'!'

Finish Grade ]l b
raln Gate

RSN



Step 4 - Continue steps 1 through 3
to bottom of wall.

Step § - Apply final wall faci
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DEPTH DEPENDANT
UPON SOIL CONDITIONS

DIAMETER

—

ANCHOR SPACING

LH LEAD
SECTIDON

ANCHOR TERMINATION

CONNECTOR
(E106-0455)

EXTENSION
w/ INTEGRAL
FORGED COUPLING

RH LEAD
SECTION

—

PIPESTRAP
NOTE-4




HElCaliINEWAConStCHIonE=\entical
zifiel Diziejorizil for mlillsicls Aogolicziion

_n|_._h.i.

[ A FLOOR JOISTS

FOUNDATION PIER
[ONE PER BEAM BUPFDRT]

[ONE PER FOOTING]

Y

— ATLAS-HELICAL
FOUMDATION PIER
2 PER FOOTING]




Canorsssion Afcrers

- Residential/Commercial Underpinning
e New Construction
e Helical Pulldown Micro Piles

e Large Capacity Pipe Piles
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NEWAECORSIUCHONIBIaCKEL

C150 0458 for 1 '>” Square Shaft 40,000 Ib design load
C150 0459 for 1 %” Square Shaft 60,000 Ib design load
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Access Limitations on Industrial Site
W\ |







Boandwalk
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HELICAL PULLDOWN® Micropile




L oad-Settlement Curves

Relative Development of Side and Base Resistance

MEAN SETTLEMENT



[DESIHNPACVANTEGES

Buckling Resistance

Mobilization of Skin Friction

Additional Corrosion Protection

Enhanced Load/Deflection Response



Q, =Q,+Q

where:

Q; = Ultimate Static' Resistance of: the
Screw. Pile
End-Bearing Pile

DISPLACEMENT
PLATE

BSnneemnescouc e |
| )
X
N

1 e o]
<P RN DAY
=

Friction Pile

]
:

:
;
g

:

;

5

4

DENSE BEARING
STRATUM

Composite Pile




c=N=RAL ERleTION e ADACTY
=QUATION

Q, = [rD f. /L]

where:
D' = Diameter of Grouted Pile Column

. = Sum ofi Friction and Adhesion between: Soil and Pile
(force/area)

‘N = Incremental pile length ever which i Drand f; are
taken as constant









< A

-















’







R

i#i;
434






L IS PO 0 e e T T O e p e et
i gm_ ] q ,nﬂ-m_-.m-w__um_mﬂ hﬁimzﬂ_zizj@__: : : | E%i

i:.: T e e e S3uis wive

]

in)

I

MIFFLIN STREET

s i R

|EEE ) Eja i
, @ﬂ: = filS

=R

A k)

AEEEE

B
El

[

TASKER

]

[NANNEA N RN AN

T

i
T

=N
-
Hl

3
e = T e
]

|

it}
fai
bt for -

- 13a4is Hilve

AYMES3aaXx3 TIiINTIANMHIS




(GradeBeamatelical
RIersbetall

3645 Helical Piers Installed
Design Load: 40 Ton (80 Ton
Ultimate)

Preproduction Load Tests: 8
Depth: 15 to 60 feet
Production: 20 to 60
Piers/Day/Machine

Soil: Urban Fill underlain by
Sand & Gravel



Typical Plan View

Residential Dwelling Unit



Incorporate Tolerance for Installation Location

+ 3 inches +3to 9inches > 9 inches
Within Tolerance Out of Tolerance Out of Tolerance
(3631 Places or 99.6 %) (14 Places or 0.4 %) (0 Places)
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'HELICAL PULLDOWN® Micropile
Structural’ SlaprUpgraae




Compression Test - Pile1
S8175 wi16" Dia Helix, 19" long, 646/8 Grout Column
00 +——— ' ——g]
EZ:%:

02
$ -04 \c\
S 06 AN
c \\
= .08
c \
@ -1.0
E 1.2 .\ \
g 1 "

-1 ]
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18 [ — \

h________‘q__;_\‘.
20
0 10 20 30 40 80 B0 70 80 90 100 110 120

Noverrber 19, 2002 Load (kip)

























