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Preface

Earth Contract Products designs and manufactures quality foundations support products at competitive
prices. The purpose of this manual is to assist the reader to prepare preliminary designs for project
estimations and for ECP product selections that will most economically fit a given application. It was our
goal to take the highly technical engineering theories and distill them into a user friendly format. We have
reduced many complicated equations into simpler terms that relate to the most typical applications where
our products have been used. The reader will find clear and simple explanations, data tables, and many
examples in this manual. By taking theory and design one small step at a time, it is possible to arrive at
surprisingly accurate preliminary designs using this manual. This manual is in no way intended to replace
professional engineering input and judgment; in addition, we require incorporating a minimum factor of
safety of 2.0 into each and every preliminary design. We highly recommend that you seek professional
engineering input. We also consider it good practice to perform a field load test on any heavily loaded or
critical application.



Table of Contents

-- Seventh Edition --

Chapter 1 — ECP Helical Torque Anchor " Design Manual 1
Introduction ) 3
ECP Torque An_chorsm 3
Torque Anchor  Components 3
Product Benefits 4
Product Limitations 4
ECP Torque Anchor’ Product Designations - Table 1 5
Capacities of ECP Helical Torque Anchors - Table 2 5
Product Descriptions )
Solid Square Shaft Torque Anc_horsm 6-7
Tubular Shaft Torque Anchors™ ) 8—-10
Light Pole Support Torque Anchors ) 10
How to Specify Special Order Torque Anchors 11
Torque Anchor  Foundation Brackets, Pile Caps & Terminations 12-15
Symbols Used In This Chapter - Table 3. 16
Design Criteria 16
Preliminary Design Guidelines 17
Deep Foundations 17
Equation 1 (Theoretical Ultimate Capacity) 17
Soil Behavior 17
Cohesive Soil (Clays) 18
Cohesive Soil Classification — Table 4 18
Undrained Shear Strength — “c” 18
Properties of Cohesive Soil — Table 5 18
Cohesion Bearing Capacity Factor — “N.” 18
Equation 2a (Ultimate Capacity Cohesive Soil) 18
Cohesionless Soil (Sands) 19
Cohesionless Soil Classification — Table 6 19
Soil Overburden Pressure — “q” 19
Cohesionless Bearing Capacity Factor — “Ny” 19
Cohesionless Soil Classifications — Table 7 19
Equation 2b (Ultimate Capacity Cohesionless Soil) 19
Helical Torque Anchor  Design Considerations ) 20
Projected Areas of Helical Torque Anchor™ Plates — Table 8 20
Allowable Helical Plate Capacities — Table 9 20
Relationship Between Installation Torque and Torque Anchor " Capacity 20
Installation Torque Factor — “k” — Table 10 20
Equation 3 (Helical Installation Torque) 20
Equation 3a (Empirical Torque Factor) 21
Torque Anchor "~ Spacing — “X” 21
Equation 4 (Torque Anchor Spacing — “X”) 21
Plate Embedment in Tension Applications 21
Preventing “Punch Through” 21
Tieback Design Considerations 21
Placement of Tiebacks 22
Hydrostatic Pressure 23
Basement Tieback Applications 23
Equation 5 (Basement Wall Load - No Water) 23
Equation 6 (Basement Wall Load - Water Present) 23
ECP Design & Technical Service Manual © 2010 Earth Contact Products, L.L.C.

2010-04 Page i All rights reserved



Simple Retaining Wall Tieback Applications 23

Simple Retaining Wall Tieback Applications with Soil Surcharge 23
Equation 7 (Simple Retaining Wall Load - No Water) 23
Equation 8 (Simple Retaining Wall Load - Water Present) 23

Ultimate Tieback Capacity Selection 24
Equation 9 (Ultimate Tieback Capacity) 24

Horizontal Embedment Length — “L,” 24
Equation 10 (Horizontal Embedment) 24
Installation Angle — “a” 24
Angular Embedment Length — Table 11 24

Critical Embedment Depth — “D” 24

Torque Anchor  Installation Limits 25

Shaft Strength 25

Shaft Stiffness ) 25
Torque Anchor — Shaft Stiffness Comparison — Table 12 25

Allowable Compressive Loads in Weak Soil 26
Equation 11 (Critical Buckling) 26

Conservative Critical Buckling Load Estimates for Budget Proposals
— Table 13 26
Ultimate Compressive Loads on Pile Shafts without Lateral Soil Support

— Figure 8 27
Design Example 1 — Heavy Weight New Construction — Cohesionless Soil 28
Design Example 2 — Light Weight New Construction — Cohesive Soil 30
Design Example 3 — Basement Wall Tieback Anchor — Cohesive Soil 32
Design Example 4 — Retaining Wall Tieback Anchor — Combination Soil 34
Design Example 5 — Foundation Restoration — Cohesive Soil 36
Equation 12 (Project Factor of Safety) 38
Hydraulic Torque Motors 39
Motor Differential Pressure to Shaft Output Torque — Table 14 39
Torque Motor Specifications — Table 15 40
Torque Conversion Multiplier — “K” 40
Equation 13 (Installation Motor Output Torque) 40
Design Example 6 — Motor Torque 40
Corrosion Considerations 40
Hot Dip Galvanizing 40
Chapter 2 — Introduction to ECP Helical Soil Nails 41
Introduction 43
ECP Soil Nail Components 44
Product Benefits 44
Product Descriptions — ECP Square Shaft Soil Nails 45-46
Product Limitations 46
Capacities of Soil Nails — Table 1 46
Mechanics of Soil Nail Installation 47
Shotcrete 49
Field Documentation 49
Chapter 3 — ECP Steel Pier Design Manual 51
Introduction 53
Features and Innovations 53
Product Benefits 54
Pier Installation Sequence 54
ECP Steel Pier " -- Product Configurations 56
ECP Design & Technical Service Manual © 2010 Earth Contact Products, L.L.C.

2010-04 Page ii All rights reserved



Pier System Load Ratings — Table 1 57

“Suitable Load Bearing Stratum” 57
Why Determine Structural Loads? 57
Estimating Structural Loads 57
Ranges for Typical Average Residential Building Loads — Table 2 58
Estimated Soil Loads on Footings — Table 3 58
Estimating Snow Loads 58
Simplified Tables of Structural Foundation Loads — Tables 4 — 9 59 -60
Estimating Commercial Building Loads 60
Weights of Building Materials — Table 10 61
Design Example 1: 2-Story Brick Residence with Full Basement 61
Design Example 2: Single Story Brick Residence on Concrete Slab 62
Determining Pier Spacing 62
Pier Spacing Based Upon Pier Strength 62
Equation 1 - Pier Spacing 62
Design Example 3: Calculate the Maximum Pier Spacing for Structure in Example 1 62
Design Example 4: Calculate the Pier Spacing for a Three Story Office Building 63
Pier Spacing Based Upon Foundation Strength 65

Graphs for Estimating Pier Spacing Based Upon Foundation Strength
— Figures 6 & 7 65— 66

Design Example 5: Calculate the Maximum Pier Spacing for Structure in Example 2 66
Pier Installation, Load Transfer & Project Documentation 67
Pier Installation 67
Hydraulic Pressure vs. Cylinder Force on Pier — Table 11 67
Equation 2 (Hydraulic Cylinder Force) 67
Design Example 6: Calculating Installation Force 67
Load Testing and Project Documentation 67
Buckling Loads in Weak Soil 68
Pier Shaft Stiffness Comparisons — Table 12 68
Conservative Critical Buckling Load Estimates for Budget Proposals — Table 13 69
Pier Sleeving 69
ECP Steel Pier  Corrosion Protection 70
Quadruple Layer Corrosion Protection 70
Hot Dip Galvanization 70
Chapter 4 — Typical Specifications — Table of Contents 71
ECP Helical Torque Anchors 73-92
ECP Helical Torque Anchors 73
Helical Pile Product Drawings 78
Helical Underpinning with Foundation Bracket 79
TAB-150-UB Utility Bracket Product and Application Drawings 85
TAB-LUB Large Utility Bracket Product and Application Drawings 86
ECP Helical Torque Ancv:_horm Tieback Systems 87
Torque Anchor  Application Drawing 92
ECP Helical Torque Anchor  Soil Nails 93
ECP Earth Plate Anchors 99
ECP Steel Piers 103 - 144
ECP Design & Technical Service Manual © 2010 Earth Contact Products, L.L.C.

2010-04 Page iii All rights reserved



Model 350 & Model 400 Utility Bracket ECP Steel Piers" 103

Model 350 & Model 400 Utility Bracket Product and Application Drawings 109
Model 300 Utility Bracket ECP Steel Pier 111
Model 300 Utility Bracket Product and Application Drawings 116
Model 350-WM Wall Mounted Utility Bracket ECP Steel Pier 117
Model 350-WM Wall Mounted Utility Bracket Product and Application Drawings 123
Model 350-EP2 & EP4 Eccentric Utility Brackets ECP Steel Pier 125
Model 350-EP2 Eccentric Utility Bracket Product and Application Drawings 131
Model 350-EP4 Eccentric Utility Bracket Product and Application Drawings 132
Model 350-MP2 Micro Pile Product and Application Drawings 132

Model 350 Utility Bracket ECP Steel Pier ', ECP TA-150 Torque Anchor " and
Model 350-TA Tieback Adapter Assembly 133

Application Drawing — Model 350 ECP Steel Pier , TA-150 Helical Torque Anchor
System, and Model 350-TA Tieback Adapter 143

Exploded Isometric Drawing - Model 350 ECP Steel Pier ", TA-150 Helical Torque
Anchor’ System, and Model 350-TA Tieback Adapter 144

Chapter 5 — Corrosion Considerations 145
Corrosion Considerations 147
Steel Underground -- How Long Does It Last? 147

Soil Resistivity 147

Soil Resistivity Ranges for General Soil Types - Table 1 147

Soil Resistivity and Corrosivity Rating - Table 2 147

Soil pH 147

Effect of pH on Corrosion of Iron - Figure 1 148

Zinc Galvanizing for Corrosion Protection 148

Effect of pH on Corrosion of Zinc - Figure 2 148

Corrosion of Galvanized Steel Pipe in Contact with Various Soils - Table 3 148

Life of Galvanized Coating 149

Rating the Soil 149
Numerical Corrosivity Score - Table 4. 149
Available Corrosion Protection for ECP Foundation Support Products 149
Helical Torque Anchor” Products 149

Hot Dip Galvanizing 149

ECP Steel Pier " Pipe 149
Quadruple Layer Corrosion Protection 149

ECP Steel Piers Other Components — Hot Dip Galvanizing 150

Sample ECP Torque Anchor & Soil Nail Life Expectancy Estimates
at Full Load - Table 5 150

Sample ECP Steel Piers & Life Expectancy Estimates at Full Load - Table 6 151

Manufacturer’s Warranty 153

Earth Contact Products, LLC reserves the right to change design features, specifications and products without notice, consistent
with our efforts toward continuous product improvement. We also make changes and corrections to the technical design text
consistent with the state of the art. Please check with Engineering Department, Earth Contact Products to verify that you are
using the most recent design information and product specifications.

Technical Design Assistance
Earth Contact Products, LLC. has a knowledgeable staff that stands ready to help you with understanding how to prepare

preliminary designs, installation procedures, load testing, and documentation of each placement when using ECP Torque
Anchors™. If you have questions or require engineering assistance in evaluating, designing, and/or specifying Earth Contact
Products, please call us at 913 393-0007, Fax at 913 393-0008.
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