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At A Glance : Company Overview

Helical Anchors Inc and Tube Technologies Inc are the step down company of World Transload & Logistics LLC
‘WTL . WTL is acting as an Investment holding company and the part of the US S 22 billion OP Jindal Group

All Minnesota based companies with decades of experience serving the oil and gas, water well, mining,
geothermal and civil construction industries with advanced piping, hole drilling, soil stabilization and other

services, products and technologies at our 125,000 square foot facility on approximately 18 acres of land at New
Hope city.

g Jindal Saw Limited

World Transload and Logistics LLC ‘WTL’

Helical Anchors, Inc. ‘HAI’
HelicalAnchors,Inc.

Tube Technologies Inc ‘TT’
I'T INC.

LUBE TECHNOILOGIE




Helical Anchor Inc & Product Profile

Helical Anchor Inc.

Helical Anchors Inc. is centrally located in Minneapolis, Minnesota. With over 40 years of experience in the soil
stabilization and foundation industry, we are bringing new solutions that apply state of the art technology and
expertise to change the way foundation piles and anchors are installed.

Helical Anchors are more commonly used when the upper soil is not suitable for the load required. Helical
anchors transfer load from the top down to a suitable soil. It can be as short as 15’ or as deep as 130’beyond.

HAI has a US patented product which uses inertia welding process in the tube anchor system making it a

premier product giving better strength and higher torque capacity. We also offer custom made anchors for
project based design and load structures.

Product Profile :

Product size range - In Inches
Products OD - Inch WT - Inch Length - feet
Lead 2.375 to 12 3/4 0.190 -0.500 3to 25
Extension 2.375 to 12 3/4 0.190 -0.498 3to 25
Push Piers 27/8-3.0 0.125 to 0.250 3
Construction Caps 2.3/8 to 12 3/4 0.190 -0.498 Custom Designed
Standard Bracket with T Pipe 23/8to41/2 NA Custom Designed

Note: Tube above 7 inches is hand welded
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APPLICATIONS & USES

Telecom. Residential / Lighting
% Structures - | Commergial ~ Structures
| 4 Readerffﬁl/ " New Construction

Commercial

Walkways Underpmmng

& Boardwalks

Pipeline

Electric Utility Soil Screw® * Tiebacks Buoyancy
Structures Retention Permanent Control

System Temporary



Historical Perspective

. It has been more than
180 years since the first
Helical Pile was installed!

. First Recorded Screw Pile was by R
Alexander Mitchell in 1836 for Moorings ' ¥ L
and then applied by Mitchell to _
Maplin Sands Lighthouse in England in g :
1838. & : 3 1]

- In 1843 first recorded helical pile was = " ©

installed in the USA. It's application was =~ = B |
to supported a lighthouse structures in = = et =
Port Rock Harbor en Connecticut. AT | =

 Between 1840 — 1850 more than 100
light houses were constructed alog the
East coast, the Florida coast and the gulf N ‘
of Mexico using helical pile foundations. = &




First Installations Process
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PIER WESTON-SUPER-MARE-UK

- Constructed1903 - 1904
- Lenght — 400m (1,300 ft.)
- Supported by 600 tubular helical piles

__1+WEST0N—SUPER—MARE GRAND PIER—VIEW TOWARDS SHORE——FEB 471904 :
i —

MRM 2019 +150.9001:20




Pier Pleasure- Southern UK

335620. MARGATEJETTY.

Sy




Pier-
r-Madras (India

il i Al )
T g o i

\ T

3 i

gefru
AL
)

%

ot




ighton Pier - 2007

Br

1<
| B
|

e B
X <K

>

| | WAl
DO X M N
iﬂ%&ms.% ¥

VA, 45T P

‘«,‘\wf
AR

S amann

K o
B
i
=
=
=

=
-
=~
-
=
-
-
=
-
=N
_
e




Installation Machine
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APPARATUS FOR SINKING SCREW PILES BY STEAIL

st ematinm §n fmen Taven harimatal wheels: with  mean pressure of 90 Tos. steam in the beiler; and to [ lake which contains free nitric acid. Al



HELICAL PILES- WORLDWIDE STANDARDS
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HELICAL PILES-STANDARDS, CANADA & JAPON

Environmentally
Friendly

18.2.1.4 Helical {Screw) Piles

The basic form of a helical pile or anchor for construction applications consists of a helically shaped bearing plate
or multiple plates attached to a central shaft. Historically, helical piles or anchors have been used in relatively light
load applications, with shaft diameters and helix diameters typically less than 100 mm and 400 mm respectively.

Recently however, through the development of high-capacity torque drives (in excess of 50,000 ft-1bs) that are used
for helical pile installation, larger diameter shafts and helixes have been constructed and installed.

When installed to proper depth and torque, the helical plates act as individual bearing elements to support a load.
The helical pile is therefore a deep, end-bearing foundation that can be used to resist both compressive and tension
loads. Installation of helical piles is accomplished by hydraulic torque drives that can be mounted to just about any
type of machine (e.g. bed-mounted drill rigs, rubber-tired backhoes, skid-steer loaders, mini-excavators, and track-
hoe excavators).

The total capacity of the helical pile or anchor equals the bearing capacity of the soil applied to the individual helical
plate(s) and, in some instances, the skin friction of the shaft. This is:

R=Q +0Q, (18.10)
where

Q, = Total multi-helix pile capacity
Q, = Capacity due pile shaft skin friction

The evaluation of these components is described further below.

The factored geotechnical axial resistance at ultimate limit states is taken as the ultimate axial capacity (R) multiplied
by the geotechnical resistance factor (@) of 0.4 for compression and 0.3 for uplift (Tables 8.1 and 8.2 in Chapter
8).




HELICAL PILES-STANDARDS
NEW ZEALAND

www.ipenz.nz E ENGINEERS NEW ZEALAND

Practice Note 28
Screw Piles: Guidelines for Design,

a - d . A Auxiliary Hydraulic Lines
Construction & Installation [ i Fowaroad IR
-
Engineering Practice ISSN 1176-0907
October 2015 pr——
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FOUNDATION TYPES

Caisson Micropiles Driven Piles
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Components of Helical Piles

Three Parts: TW

— Termination: Transfers applied load to the shaft

(Repair Brackets, Pile cap, concrete Cap, Steel

grillage, Guy Adapters, Shackles, etc.) Terminatio
S (Bracket)

Shaft

_ Shaft or Rod: Transfers load to bering Ieent
(Square Shaft or Round Pipe)
— Bearing Element: Transfers applied load to soll

(Helix or Starter Section for Resistance Pier) Bearing Element

‘Helix)

Anchor =tension application

. : : : Repair
Pile = compression application

Bracket




Helical Pile Components

“A” Diameter “‘B” Diameter “C” Diameter

Lead Section

Plate Diameter

Extension with single
helix

Simple Extension

New Construction Pile
CAP




Combo Helical Pile

“A” Diameter “B” Diameter “C” Diameter

27/8 (.276) 7' HELICAL LEAD W/ (3/8) 10-12-14 HELIX 41/2 (.337) 7' HELICAL EXTENSION W/ 2 7/8 CONNECTION PIN
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TITLE:
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INFORMATION OF 27/8"TO 4 1/2" TRANSITION
HELICAL ANCHORS INC.
THIS DOCUMENT MAY
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HELICAL PILES

DESIGN
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HELICAL PILES
DESIGN

DESIGN AND CALCULATION OF SUPPORT CAPACITY (INSTALLATION TORQUE)

ROD | krm

| [g]e

arclia 2 (UND}

Torque= 4.268k-ft
Fecapten.ULT= 32.12 k
Fcap.comp.ULT= 3844 k Torgue [ESTik-ft

Feap.tension= 16.06 k Torque de Instalacion[1b*ft]

Feap.comp= 19.22 k 0 10 20 0 2500 5000 7500 10000 12500 15000 17500 20000
Fcap.comp.P¥= 30.95 k 0k T T 0,00
i -
2,00
arena
4,00
; _ 600
— 14431t =
afcillz rigida (UND|) I; B
f £ 800
i i
L ____|.13seft 39.5 ft i El
arcill=1 ([UND.) i 2
l! “ 10,00
i
y
-26.25ft 524 ft 1
{ 12,00
/
[}
| 14,00
|
16,00
* o 5 11kef, Ng=0.5, F=3.93 —s—VK 2875.276 10/12/14
af = . 2, M= 0, 1= 2
3 ﬁ* - 5.14ksF, Ng=0.5, F=3.96
¥
= 6.03ks, Ng= 0.5, F= 4.64
arcilla 2 (UND.) 3 ﬂ}g a . Na=0.5,
25t TIg- 6.92ksf, Ng=0.5, F= 3.66
Sl
= Cg= 8.7ksf, Ng= 0.5, F= 2.89k
qTip= B.7ksf, Ftip= 0.15k




"WHY ARE WE DIFFERENT”
MANUFACTURING

—_—
J

* Helical Pile with highest Capacity in the Market: : [ ¢
o High Quality Steel, under norms ASTM.
o Inertia Welding (patent system).

o System of “Pin” connection of high strenght Steel ¢
between sections.

e CNC machined couplers
* Manufactured to .005
o Hot Deep Galvanize under norms ASTM A123.

Q
) 1
y II I ;
o -4
. . . . u C
* Quality certifications: C ~
®

o 1SO 9001:2015.

——ee

o 1SO 45001:2018.
o AC358.
o

ICC (International Code of Counsel)

1SO 9001:2008 Certified
Quality Management System

ESR-3982



“WHY ARE WE DIFFERENT”
MANUFACTURING

Plants in Minneapolis, MN:
o 4 Line production.
o 300 piles x day x line. _
o 75 - 150 employees (N HelicalAnchors,Inc.
o Facilities:
o Total: 61.000 [m2].
o Plant: 30.500 [m2].

Plants in Houston, TX:
o Facilities:
o Total: 81.000 [m2].

Plant in Gujarat, India:
2 Line productions.
600 piles x day x line.
130 employees
Operations:
6 days x week.
24 hours x day.
Facilities:

o Total: 20.000 [m2]

© O O o0 O O O




"WHY ARE WE DIFFERENT”
STEEL GRADES AND COUPLINGS

e Steel Grade:
o Shaft: 80 [ksi] min. (552 [MPa]).
o Other manufactures use
50 [ksi].
o Box connection: 107 [ksi] min.
(738 [MPa]).
o Pin connection: 4140 Alloy .

* Joint Couplings:
o CNC Machined Couplers
o Precision connection between
sections.
o Faster installation < ®



"WHY ARE WE DIFFERENT”
HELICES AND THEIR VARIATIONS

Helix formed by matching metal die so that soil disturbance is minimized.

ALL RADIAL SECTIONS
| NORMAL TO AXIS £3°

/ﬁ—*”_} Q¥
q —r— 38 PITCH
e | |
" aLL 'RADIAL SECTIONS
NORMAL TO AX1S 3°

(%@ =




"WHY ARE WE DIFFERENT”
HELICES AND THEIR VARIATIONS

COMPETITOR

Helix Form and Shape Affect
Soil Disturbance and Capacity




"WHY ARE WE DIFFERENT”
MANUFACTURING QUALITY CONTROL

* Quality Steel Certificate per Norms

ASTM:
o Tubalar Pipe.

o Hélices. N u I II

ASTM INTERNATIONAL

o Pin.

e Certification and control of the welding
process in the manufacture of helical
piles:

o Inertia welding (ANSI/AWS C6.1).

o Standard for Welding Procedure
and Performance Qualification
(ANSI/AWS B2.1-00).

o Welders certification every two
years.

o Galvanize Quality Control per ASTM.




"WHY ARE WE DIFFERENT”
MANUFACTURING QUALITY CONTROL

* Execution of quality control tests:
o Torque test on samples of each production batch.
o Compression test on helices on each production batach.
o Issuance of reports with the results of the tests.




Tubular System-Products Classifications

Table A1: Helical Anchors Product Rating

Capacity

TItims Tltim: Installation
Helical Shaft Wall ['lnm.qte Compression t “l_l.nqte Based on
_ . . B Tension .. Torsional Torque ,
Anchors Size Thickness Load Limit Torsional
Products . . Strength Ibs Strength Factor Strensth
roducts (in) (in) (Ibs) (Ibs) (ft-1b) (k) : 1eug
(Ibs)
TS238190 | 2.375 0D 0.190 125.000 100.000 6.000 9-10 60.000
TS238254 | 2.375 0D 0.254 125,000 135.000 9.000 9-10 90.000
TS278217 | 2.875 0D 0.217 180.000 140,000 13.000 8-9 117.000
TS278276 | 2.875 0D 0.276 180.000 180,000 16.000 8-9 144,000
TS312254 | 3.500D 0.254 250.000 210.000 18.000 6.5-8 144,000
TS312368 | 3.500D 0.368 250.000 290.000 27.000 6.5-8 216.000
TS412250 | 4.500D 0.250 275.000 260.000 30.000 5-6.5 195.000
TS412337 | 4.500D 0.337 360.000 350.000 48.000 5-6.5 312.000
TS500362 | 5.000D 0.362 413.000 413.000 74000%* 4.5-6 413.000
TS512361 | 5.500D 0.361 510.000 466,000 90700% 4-5.5 466.000
TS700498 | 7.00 OD 0.498 999.000 814.000 200000% 3-4.5 814.000




"WHY ARE WE DIFFERENT”
CAPACITY V/S INSTALLATION TORQUE

50000

45000 ~

40000

35000

30000

N —

25000

20000 |

15000 -

10000

5000 -

Ft-Ib IIII[__II -
5

2.379" 2.879" : 45"
I HELICAL ANCHORS INC.



"WHY ARE WE DIFFERENT”
INERTIA WELDING

PATENTED and EXCLUSIVE system from
HELICAL ANCHORS INC.
* Improves the strenght of connections.
* Increases the Torque capacity of helical
piles.
Four Components:
o Weight.
o Rotation.
o Pressure.
o Time.

Piles available via Inertia welding
o 27/8" -7"

Sleeve design
o 85/8”-16"

Bigger diameter base on customer
requirements




"WHY ARE WE DIFFERENT”
INERTIA WELDING




"WHY ARE WE DIFFERENT”
INERTIA WELDING




"WHY ARE WE DIFFERENT”
INERTIA WELDING




"WHY ARE WE DIFFERENT”
INERTIA WELDING




"WHY ARE WE DIFFERENT”
INERTIA WELDING




"WHY ARE WE DIFFERENT”
INERTIA WELDING




"WHY ARE WE DIFFERENT”
INERTIA WELDING




"WHY ARE WE DIFFERENT”

INERTIA WELDING

ion and Zero lateral movement

True connect




MANUFACTURING PLANTS
PRODUCTION AND TECHNOLOGY




MANUFACTURING PLANTS
PRODUCTION AND TECHNOLOGY




MANUFACTURING PLANTS
PRODUCTION AND TECHNOLOGY




MANUFACTURING PLANTS
PRODUCTION AND TECHNOLOGY




PROTECTION AGAINST CORROSION
HOT DEEP GALVANIZED (ASTM)

s American Galvanizers Association -
Protecting Steel for o Sustainable Future !
In

Main factors influencing the corrosidn process:
o Chlorides.
o Humidity.
o pH.
o Resistivity.
Hot Deep GALVANIZING is applied to all parts under
the standard norm ASTM A123.
o Standard requirements:
o Industry minimum requirement: 3.5 [mils].
o Helical Anchors Inc.: 4.0 to 5.0 [mils].
o Process:
o Cleaning.

o Acid bath.
o Zinc bath.

1 = 00254 q u I I

Milimetro ASTM INTERNATIONAL



PROTECTION AGAINST CORROSION
HOT DEEP GALVANIZED (ASTM)

* Typical Life Expectancy for Galvanized Steel Helical Pile in Soil Exceeds 100 Years
* Based on soils that are considered mildly corrosive
* 1/8 inch (3.2 mm) loss of material on shaft

» Sacrificial loss of steel
* Corrosion allowance

* Hot dipped galvanizing or other coatings (passive control)
* Zinc

* Nylon coated bolts

* Bituminous or asphaltic coatings

 Sacrificial anodes (active control)
* Magnesium or zinc bags



Determining Capacity Of
Helical Pile In soil

Soil Borings/Calculations
Torque vs Capacity
Load Test



“O” Horizon: Both Fresh & Decaying Plant Materials

“A” Horizon: Mix Of Humus & Minerals, Usually Black

“B” Horizon: Mineral Horizon — Usually Red or Brown

“C” Horizon: Mineral Horizon — Usually Gravel, Silt or Clay
“R” Horizon: Underlying Rock



HELICAL PILES WILL NOT WORK IN ROCK




Anchor Application Information

SOIL CLASSIFICATION DATA

Probe Typical
Values Blow Count
in.-Ib. "N" per
Class Common Soil-Type Description Geological Soil Classification (NM) ASTM-D1586
0 | Sound hard rock, unweathered Granite, Basalt, Massive Limestone N.A. NA.
1 | Very dense and/or cemented sands; Caliche, (Nitrate-bearing gravel/rock), 750 - 1600 60-100+
coarse gravel and cobbles (85-181)
2 | Dense fine sands; very hard silts Basal till; boulder clay; caliche; 600-750 45-60
and clays (may be preloaded) weathered laminated rock (68 - 85)
3 | Dense sands and gravel, Glacial till; weathered shales, schist, 500 - 600 35-50
hard silts and clays gneiss and siltstone 56 - 68
4 | Medium dense sand and gravel; very Glacial till; hardpan; marls 400 - 500 24-40
stiff to hard silts and clays (45 - 56)
5 | Medium dense coarse sands and sandy Saprolites, residual soils 300 - 400 14-25
gravels; stiff to very stiff silts and clays (34 - 45)
6 | Loose to medium dense fine to coarse Dense hydraulic fill; 200 - 300 7-14
sands to stiff clays and silts compacted fill; residual soils (23-34)
**7 | Loose fine sands; Alluvium,; loess; Flood plain soils; lake clays; 100 - 200 4-8
medium - stiff and varied clays; fill adobe; gumbeo, fill (11-23)
**8 | Peat, organic silts; inundated silts, fly ash Miscellaneous fill, swamp marsh less than 100 0-5
very loose sands, very soft to soft clays 0-11)

Class 1 soils are difficult to probe consistently and the ASTM blow count may be of questionable value.
**]t is advisable to install anchors deep enough, by the use of extensions, to penetrate a Class 5 ot 6, underlying the Class 7 or 8 Soils.

50




SPT “N-Value”/Blow Count

SFT "N-VaIUE" ° Crown Sheave(s)
or Pulley(s)
IS NUMBER OF BLOWS OF SPECIAL

HAMMER REQUIRED TO PENETRATE
STANDARD SAMPLER 12 INCHES (300 MM) Typically 1-in. (25-mm)

* 140-1b (63.5 kg) hammer / e R u Rope
e 30-inch (762 mm) drop
* Penetrate total distance of 18-inches (457

mm), measure the number of blows " ‘(‘:‘;t‘flg:g
required for each 6-inch (150 mm) %
Increment Donut Hammer =
* Compute “N-value” by summing number | |
of blows for last 12-inches (300 mm) of Slip or Guide ———» 30-in. (
penetration Pipe (762-mm) Fall )
« Blow Count must be corrected if using e [_] /
sampler other than standard ASTM D-1586 Pl kel —
sampl er. Ground Surface
AR CEEASKZSETREN
e

1
E*—— Bore Hole

y oM 18 in. (457mm)



Frajact No.- 131128 .
Boring L

Froject: Do Run Test Borings - 2012 gtog

Client: Hubibel Power Systems

Bering Mo.: 1

Rig: CME 75 with 140 1B Awlo HAmMME!
Location: Laadweood, MO

Driller: MAS

GUSGLRFAGE FROFILE SAMPLE

Diseripiion
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End of Beng @ S1EFE

Diill Mathod: 3 14 H34 wilh AW Rod

Barig Comphtod: 1102012 GEQTECHNICS

Tested By: N Soil & Material Teastcing
Logaing By: PEB

Grourdwater Elev. During Drilling: ¥ 850
Groundwaber Elev. @ Comp.: ¥
Groundwater Elev. @ 1 Hre: ™

Boring Location: West Boring

Sheet 1 of 1

Geotechnical Report
with Bore Logs

Standard Penetration
Test ASTM - D1586

N-Value

Number of blows required
to drive a 2” O.D. split spoon
sampler 12 inches after it
has been seated 6 inches.

Driven by
140 |b. Hammer
Dropped 30 inches

Each hit by the hammer is
one blow



BEARING CAPACITY EQUATION OF HELICAL
PILE

Qur = 2Q

Q7 = Total Multi-Helix Anchor Capacity
Q, = Individual Helix Capacity

Q= Ay(cNc + gN,) </= Q
A, = Projected Helix Area
c = Cohesion
q = Effective Overburden Pressure
Nc, Ng = Bearing Capacity Factors
Q. = Upper Limit Determined by Helix Strength



Plate Bearing Capacity Model

MininfaFna Deep Foundation
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* Total Capacity Equal to Sum of
Individual Helix Bearing Capacities

» Capacity Due to Friction Along
Shaft = Zero

Helix Spacing >/= 3D minimum



COMPRESSION
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TENSION

TENSION
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Individual Bearing and Perimerter Shear Madels for Helical Piles with Slender Shafts




Bearing Capacity Design

Torque Curve Installation of a
Helical piles
RS2875. 276

With 3 Helices of107/127/14”
(Soil Type 6, Sands)

Torque de Instalacion [1b*ft]
0 2500 5000 7500 10000 12500 15000 17500 20000

0,00

2,00

4,00

o
8

E,00

Profun didad[m]

—a—VK 2875.276 10/12/14



Lateral Capacity Load

SCREW PILES: GUIDELINES FOR DESIGN, CONSTRUCTION & INSTALLATION, IPENZ (2015)

6.4 Lateral capacity

Lateral capacity-related failure mechanisms are overturning failures and translational/sliding failures. Analyses such
as Brom’s methods [9] or software such as LPILE or GROUP can be used where design for lateral loading is critical.
Some recommendations to minimize the likelihood of lateral capacity failures are provided in New Zealand Building
Code, Structure Foundations, Verification Method (B1/VM4) [10].

I

|

H (N ) Yy, |

A PRACTICAL GUIDE TO DESIGN AND INSTALLATION, HOWARD A. PERKO (2009) e~ Em”% | ., }%

10.2 FLEXIBLE PILE ANALYSIS p

The analysis ot a deeply embedded pile differs from that given in the preceding section %
in that the structural properties and stiffness of the pile shaft are taken into account, An
example diagram showing the soil stress distribution on a deeply embedded, flexible 88—
helical pile is shown in Figure 10.3. As can be seen in the figure, the pile shaft exhibits
flexure rather than rigid body rotation. p
One of the simple methods to perform analysis of deeply embedded, flexible piles 5

isa software program called L-Pile™ from Ensoft, Inc. L-Pile was originally developed | Z WR% >y
by a prominent researcher named Lymon C. Reese of the University of Texas at Austin,

The software uses discrete clements to solve the conventional p-y method of analysis

and has several predefined p-y curves for different soil and rock types. The user must
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Design for Structural capacity

GROUP




Structural capacity design
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Helical Pile Design Software

* For helical pile design, following softwares are

recommended: Helixplle

o Bearing Capacity in Soils:
» HelixPile (Deep Excavation®)

o Structural Capacity:

» GROUP (ENSOFT®) ENSOFT, INC.

ENGINEERING SOFTWARE

www.ensoftinc.com
Email: ensoft@ensoftinc.com

3003 West Howard Lane
Austin, Texas 78728
USA




HELICAL PILES INSTALLATION
INSTALLATION TORQUE

FIELD INSTALLATION TORQUE
RECORD

Excellent method of quality control of the
installation.
Empirically relates the axial capacity of each
pile.
" Q= KT
=  Where:
= Qult = Ultimate Capacity [Ib
(kN)]

Torque Reading is done on All piles
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HELICAL PILES INSTALLATIONS
QUALITY CONTROL AND LOAD TEST

* FILED QUALITY CONTROL:
o Torque installation records of all installed piles in the project.

o Field testing of piles in compression and tension.
o This test is carried out following the general guidelines of the
ASTM D3689-07 standard and is adjusted according to the

particular requirements of the client and installer
recommendations.

i’

ASTM INTERNATIONAL



Safety Factor

Once the design load on a structure has been determined, an
appropriate factor of safety is used to multiply the design load by the
safety factor to calculate the ultimate load required. Typical safety
factors range from 1.25 to 4, depending on the intended use of the
structure and consequences of failure.

Example
Design Load x Safety Factor = Ultimate Load

175 kN X 2 = 350 kN
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Transmission




CHILE
L.T. 220kV S.E. LAGUNILLAS — PLANTA ARAUCO (MAPA)

Transmission Line Capacity 220kV — One section of 66kV




CHILE
L.T. 220kV S.E. LAGUNILLAS — PLANTA ARAUCO (MAPA)

Transmission Line Capacity 220kV — One section of 66kV




CHILE
L.T. 500kV PICHIRROPULLI = TINEO

Transmission Line capacity 500 kV — ongoing project




Chile
L.T. 500kV PICHIRROPULLI =TINEO

Transmission line Capacity 500 kV — ongoing project




Chile- Installation via connecting Grillage
500kv Transmission Line
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Chile
Transmission Line Capacity 220kV RAHUE — TINEO




Chile

iIne Capacity 220kV RAHUE — TINEO
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Chile
Transmission Line Capacity 220kV PUELCHE SUR




Chile
Transmission Line- 220kv, Quebrada Blanca
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Peru, Transmission Line
lquitos

Estudio de Caso y Resumen del Proyecto: Ubicacién del Proyecto:  Fecha:

Torres de Linea de Transmision en Amazonas Iquitos, Peru 18.1.2016

7615 Smetana Ln, Ste 140

Eden Prairie, MN 55344

Office: 800-733-3801

Fax: 952-941-4633
www.vikinghelicalanchors.com

Copyright © 2016 Viking Helical Anchors.

Informacion

Este documento contiene informacién de
propiedad de la empresa Viking Helical Anchors
Este documento no puede ser reproducido en
cualquier formato sin la autorizacién expresa y
por escrito de Viking Helical Anchors.













RESUMEN

La planificacon y el trabaio de eguipo son esenciales para mejorar & desempenoc v o eficienca
Ton pronto como el equipa de Viking liegd al lugar de instaiacion, su enfogue fue el entrenamiento,
el mcmtcue de equpamiento, y ks técrncos de nstalocion odecuados Las torres de mayor
urgencia fueron situadas en lo cuenca del rio, y el comienzo de la época de lkwios se acercaba
rapidamente. £l equpe recentermente entrenado instala exitosamente 120 pilotes en 18 dios.

Un Desafiante Entorno de Obra

Instalacion y Entrenamiento

o de Lo mayoares desafios gue prasentan
las coventaciones de tores en ol campo es el

piresmiemo y is onentation de Ly posiccn de

los ploses. Sin ol apoypo de tcnicos de campo

fuaEifcados, o<t

& procedimiento puede setia

dificl en el meor de los cases
El proyecto de Iquitos, Perd, se destacaba por su
200E50 remMato, <on labor mayormente marual en
un ambiente humedo y Con un contratists que
munca amtes Babla instalado pilotes hebcordales
En 20 primerna visita 2 la otva, Viking y TraTorgoe
tode o

se dedicaron al montape comrec

retroexcavadora, el motor hidraulco, v o sstemas

de monitoreo 4@ torgue. Y siguisron con el

erarenamieno de instalacidn y Anamente 1a
prues

las ronmas de ASTM

de carga de los pilotes de acuerdo con

L3 sequnaa visna fue dedicada al entrerameento

on con los

¥ b2 asstencis 3 los equepos de insty)

plotes de produccidn en las 2onas de rumadales

antes de la Uegada de L estacian lluviosa.

3 | Viking Helical Anchors

| Gase Study | Amazon Transmission Line Towers |

Viking Helical Anchors se 2s0cid con TruTorgque
Corparation pora suministrar =l montaje de

equipmiertos, entremamiento de retalacion y
sequridac, v la sugervision de |2 produccdn de

pilotes

TruTorque ha sumiristzado apoo de Campo
¥ Supervisiin en s Stios de otva de pilotes

Pelicoidales por mas de 30 ahos Mas &e 25000
pilotes helxoadales Ban sido instalados bajo Ly

wpervision de sus tédovcos de campo

Tores de Mayar wrgenca

c cuenca fuvisd adyocerts
al pumto de confluencie de los rios Amazonas
y Nanay, ¢ ncluyendo tores con las cargas
estructurales mas altas
fios de |
campao,. ol contraista

A pessr e Lo de

S confloones oe

W capaz de rstadar
120 pilotes en 18 dias can 1 asistencia de

técrecos de campo de TruTorgue

wwwvikingheticalanchors.com



BRAZIL-Transmission Line Project-500kv & 600kv
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Chile-Project LT. Entre RIos

LINEA DE TRANSMISION S.E. ENTRE RIOS (PEMUCO) - S.E. CHARRUA (CHARRUA

Tabla 1: Resumen de las torres que seran apoyadas con pilas helicoidales CHANCE®,

Torre Tipo Cantidad
22AD30.1 5
22AD70.1 1
Anclaje
22FD.N2 2
22RD90.5 4
Suspension 225D1.1 33+1=34
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Costa Rica-Substation and Transmission APM Terminal
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Costa Rica-LT Zona Sur

- 230kv line,
- Monopoles and Lattice towers
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Waterville Substation-Repair of foundations and New construction

-
e




- Most of the original foundations had settlement

SN

100



- Best Solution

- Helical Piles, faster installation, clean and economically
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Steel to Steel bolted Connection

Fr—t ~+—+—
4 ) |i7
| 11 69KV PT Stand o
I 1{(Single Column) - 3\
1M ! \' )
' I s
| |
[ 1 » (T
c 7.0"- 18" x 18° -
PILE CAP
/ I~ At u|
7.0° (0.337" WALL) x 70 _J\/__ [ - - ] s
LEAD (18" x 1/2"), =
HDG HELICAL L O |
PILE (TYP). INSTALL i i
L |
SEE VENDOR DRAWINGS HELICAL PILE "F4" t O |
NX-280205-1
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Substation addition-expansion
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Project Comparison: Drill Shaft vs Helical Piles

Depth Blow .
Soil ID
[m] Count
0 0 Sand
-1 1 Sand
-2 2 Sand
-3 1 Sand
-4 3 Sand
-5 4 Sand
-6 5 Sand
-7 3 Sand
-8 6 Sand
-9 8 Sand
-10 9 Sand
-11 5 Sand
-12 8 Sand
-13 10 Sand
-14 7 Sand
-15 6 Sand
-16 8 Sand
-17 10 Sand
-18 13 Sand
-19 16 Sand
-20 17 Sand
-21 20 Sand
-22 23 Sand
-23 28 Sand
-24 35 Sand
-25 40 Sand

-10

-15

-20

-25

-30

Data

10

20 30 40

50




Drill Shaft — Installation Process

= aturadannidstsu

= = - Competent soil

B h=altim s Sase

Fatuis o aps

D= diSrruin dx biss

Drrilling fluid
forced from

= Caving soil
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Drill Shaft — Requirement for 120 metric tons
structure

* O=0,6m
e |=10m

e Ultimate load: 135tons
* One pile require to support loads per leg/tower
* Concrete volume: 12m?¥leg/tower

* Time to pour the concrete: 4 days / tower



Helical Pile — Option




Drill Shaft — Requirment for 120 metric tons structure

e Tubular Pile RS3500 with five helical configuration of 8”-10”-12"-14"-14"-14"

e Ultimate load calculations:
* Load capacity per pile: 88kip=40tons (11.000ft-1b)

* 120/40=3piles/leg/tower

* Requirement of 3 helical piles at depth of 20m
* Concrete volume: 2.5m?

* Time to pour the concrete: 1hour

* Time to install Helical Piles: 2 days



Summary: Drill Shaft vs Helical Pile

_ DRILL SHAFT HELICAL PILE

CONCRETE VOLUME

DAYS TO COMPLETE
ONE TOWER

PEOPLE TO EXECUTE

EQUIPMENT TO
EXECUTE

12m3

4 days

10

Drill machine, pumps,
safety equipmet,
concrete truck,

2.5m3

2 days

Backhoe, concrete
truck
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“AND WHAT ARE ITS BENEFITS”

INSTALLATION

COST

APPLICATIONS

e Fast and Simple.

e Easy toinstallin

confined spaces.

e NO vibration

® NO Pridrilling is
required

e Low mobilization of
Equipment and
overall execution
cost

e NO heavy
Equipment/Machin
ery is require for
installation

e Versatility of uses. It
is @ modular
system.

e Applicablein
Temporary and
Permanent
solutions.

e Immediate Results
after Installation.




ADVANTAGES
HELICAL PILES/ANCHORS

* Quick, Easy Turnkey Installation
* Immediate Loading

e Small Installation Equipment — Low
Mobilization Costs

* Easily Field Modified
* Torque-to Capacity Correlation
* |Install in Any Weather

e Solution for:
e Restricted Access Sites

* High Water Table
* Weak Surface Soils

* Environmentally Friendly
* No Vibration

* No Spoils

* No Concrete
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