IFCEE 2021

Installation, Testing, and Analysis of Deep
Foundations

Selected Papers from Sessions of the International Foundations
Congress and Equipment Expo 2021

Geotechnical Special Publication Number 323

Dallas, Texas, USA
10 — 14 May 2021

Editors:
Chadi El Mohtar Tugce Baser
Stacey Kulesza Michael D. Venezia

ISBN: 978-1-7138-3438-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2021) by American Society of Civil Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2021)

For permission requests, please contact American Society of Civil Engineers
at the address below.

American Society of Civil Engineers
1801 Alexander Bell Drive

Reston, VA 20191

USA

Phone: (800) 548-2723
Fax:  (703) 295-6333

WWW.asce.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com


http://www.asce.org/

IFCEE 2021 GSP 323

Contents

Piles, Shafts, and Load-Bearing Elements

Experimental Studies of Rock Socketed Piles with Different Transverse
Reinforcement Ratios ..... . . . . 1
Rabie Farrag, Benjamin Turner, Carter Cox, and Anne Lemnitzer

Tip Post-Grouting Using Smart Cells of 126 Drilled Shafts at Two Bridges in Bolivia......... 12
Antonio Marinucci, Mario A. Terceros Herrera, and Mario Terceros Arce

Study of Soil-Concrete Interaction of Pile Drilling from Araquari Experimental
TESTING SHLE ceeeeeereirriruriiiiiisniissniiseiisticstissseissstessstesstessstesssnesssssssessssssssstsssssesssesssssssssssssssssssssssnes 27
Laura Vanessa Araque Lavalle, Fernando Schnaid, and Helena Paula Nierwinski

Using Thermal Integrity Profiling (TIP) to Monitor Shaft Cooling System for
Large Diameter Drilled Shafts . cesseecssantessnntsssnstesssnatesnansessnnee 37
David L. Schoen and Gregory J. Canivan

Bi-Directional Static Load Testing Using Super Cells for the Hong
Kong-Zhuhai-Macao Bridge. teeessessnessnessnsssnessnssanssnenns 48
Antonio Marinucci and Robin Mao

Recent Trends in Driven Pile Foundations in New England ..........coeierivvenciennsencsniscnccnnne. 62
Les R. Chernauskas and Seth H. Hamblin

Soil Densification by Driven Piles to Reduce Liquefaction Potential..............ccooceeeuercuencnnnne. 74
Laurence E. Ford and Alan R. Poeppel

Investigation of Soil Plugging Process during Impact Driving Using a Model Pipe Pile....... 89
Hoyoung Seo and Mintae Kim

Evaluation of Several Design Methods for Calculating Axial Compression
Capacity of Large Diameter Open-Ended Piles.......uiueeinveenseeisnncsencsennsnenssnenssnccsseccsenncsneenn 98
Andrew Rizk, Nikolaos Machairas, and Magued Iskander

Laboratory Investigation of Soil Plugs in Open Ended Model Piles Driven into Sand........ 108
Md. Azijul Islam, Alinda Gupta, Niloy Gupta, and Tahsina Islam

Evaluation of Existing Static Design Methods for Prediction of Large Diameter
Open-End Pile Resistance....... ... 119
Kathryn Petek, Jennifer Nicks, and Michael McVay

© ASCE



IFCEE 2021 GSP 323

Bi-Directional Static Load Testing Results of an Augered Cast-in-Place
Pile and a Drilled Displacement Pile..... S .1
Seth O. Robertson, Marty G. Bixler, and Van E. Komurka

Effect of Surface Roughness on the Tensile and Compressive Shaft Resistance of
Displacement Model Piles in Sand ... 143
Ruben D. Tovar-Valencia, Ayda Galvis-Castro, Monica Prezn and Rodrigo Salgado

Comparison of Full and Partial Drilled Displacement Pile Capacity from
Full-Scale Load Testing.. ... 154
Scott Jacobs and Jorge Malave

Installation of Drilled Micropiles in Weak Glacial Deposits under Pressurized
Grouting... . . . . vee 164
Chu E. Ho

The Use of Embedded Sensors for Long Term Monitoring/Life Cycle
Monitoring (LCM) of Relevant Variables in Precast Concrete Elements............ccceceeeuennnes 175
Donald Robertson, Alekhya K. Kondalamahanthy, and Achyut (Kumar) Allady

Current Status of Design and Construction of Piles with a Pilot Hole..................cc.cceuuu..... 187
Charles C. Crowner, Soonkie Nam, Xiaoming Yang, Ryo Farrow, and Adebola Adelakun

Increased Axial Resistance of Small-Diameter Piles and Ground Anchors by
Using Expander Bodies .. . . . ... 196
Antonio Marinucci, Mario Terceros Arce, and Mario A. Terceros Herrera

Full-Scale Experimental p—y Curves and Model for Plastic Willamette Silt........................ 207
Qiang Li, Armin W. Stuedlein, and Scott A. Ashford

Long Term Cyclic Axial Loading System for Shallow Anchors. .. 220
J. T. Newgard and J. S. McCartney

Investigation of Dynamic Responses of a Helical Pile in Clay Using Vibration Tests.......... 230
Suguang Xiao and Amy B. Cerato

Impact of Subsurface Warming on the Capacity of Helical Piles Installed in
Permafrost Layers .. . . . . ... 239
Sofia Fernandez Santoyo, Joe Gain Tom Jr., and Tugce Baser

Deep Foundations

Effect of Keying Flaps on a Multiline Ring Anchor in Soft Clay ... 249
Junho Lee and Charles P. Aubeny

© ASCE



IFCEE 2021 GSP 323

Drilled Shaft Load Testing during Design.... .. 257
Bashar S. Qubain, Eric J. Seksinsky, Jianchao Li, Kamil Nuzha, and Daniel W. Eshete

A Study of Deep Foundation Solutions for a Challenging Transit Oriented Project........... 267
Timothy S. Becker, Heather B. Scranton, and Marya E. Gorczyca

Learning Foundation Engineering from Nature.. SN 1 . 9
Giovanna Pipin, Abdelaziz Ads, and Magued Iskander

Earthquake Ground Motions for Design of Bridges on Deep Foundations ..........cccccceecurennes 293
Patrick Wilson and Hubert Law

Group Efficiencies for Design of Non-Displacement Pile Groups in Sand...........cccceeueeuneenee 303
Fei Han, Monica Prezzi, and Rodrigo Salgado

Refined Prediction of End Bearing through Multi-Level High Strain Dynamic
Measurements . . . . ...314
Ryan C. Allin, Frank Rausche, and Brent R. Robinson

Soil-Structure Interaction of Underreamed Piles . . . . . 330
Prabin Poudel, Abdelaziz Ads, and Magued Iskander

Evolution of the Dragload Behavior during Construction of Four H-Piles with

Different Top Load and End Fixity Conditions at a Bridge Abutment with

Embankment Fill .... . . . . ... 340
Derrick D. Dasenbrock, Liang Chern Chow, and Derek S. Van Heuveln

Pile Load Transfer Analysis by an Interactive Spreadsheet Program, t-zMich................... 355
Roman D. Hryciw and Nicholas Riesterer

Evaluating Effects of Cyclic Axial Loading on Soil-Pile Interface Properties
Utilizing a Recently Developed Cyclic Interface Shear Test Device .. ... 366
Mu’ath I. Abu Qamar and Muhannad T. Suleiman

The Axial Capacity of Closed-Ended Pipe Piles Driven in Gravelly Sands .........cccccueeeueennee 377
Eshan Ganju, Fei Han, Monica Prezzi, and Rodrigo Salgado

Target Reliability Based Design of Foundations on Jointed Rock Masses with

Two Sets of Discontinuities .... ...388
B. Munwar Basha, K. Chandrakanth, Arif Ali Baig Moghal, Mohammed Ashfaq,

and Afzal Ali Baig Moghal

Managing Risk with Innovative Deep Foundation Testing Solutions...........cceceeevveceeseeseeessc 397
Travis Coleman, George Piscsalko, and Garland Likins

© ASCE



IFCEE 2021 GSP 323 Xiii

Resilient and Sustainable Infrastructure Begins with Foundations... ... 405
Achyut (Kumar) Allady
Field Loading Tests to Optimize the Foundation Design of the Bogota Metro..................... 421

Camilo Marulanda, Edwin Leo6n, and Fabian Alvarez

Determining Pile Wave Velocity from Sonic Echo Measurements Using Radially
Propagating Waves. ... 433
Brent Rosenblad, Farnyuh Menq, Shin Tower Wang, and Kenneth Stokoe

Electrical Resistivity for Seeing Deep Foundations: A New Framework for
Identifying Long, Slender Elements...... ... 443
Weston J. Koehn and Stacey E. Kulesza

An Experimental Design Approach for Structural Integrity Testing of Drilled
Shafts Using Full Waveform Inversion. . . . ...453
Alireza Kordjazi and Joseph T. Coe

Thermal Integrity Profile Analysis of Drilled Shaft and Options for Remedial
Measures due to Questionable Results.. . . . . ...463
Charles Huynh and Drew Floyd

Neutral Plane Method and High Strain Dynamic Load Testing: Deep Foundation
Cost-Cutting Tools .. e 472
Ryan N. Keiper, Susheel R. Kolwalkar, and Lucy M. Terza

Comparative Analysis of Pile Driving Numerical Modeling Approaches...........ccceceeeueeunee. 484
Berk Turkel, Jorge E. Orozco-Herrera, Luis G. Arboleda-Monsalve, Boo Hyun Nam,
and Larry Jones

Comparison of Downdrag Analyses of Bridge Pile Foundations due to
Settlements of Approach Embankment Using Analytical and Finite Element Methods..... 496
Hratch Antoine Agopian, Madan Neupane, Shafiq Siddiqui, and Ara Mouradian

A Numerical Study on the Behavior of Disconnected Composite Piled Raft,
Composite Piled Raft, and Unpiled Raft under Axial Load ceeesaessnesnnees «..508
P. Seethalakshmi, Rohan Dey, and Ashish Juneja

Three-Dimensional Finite Element Modeling of Pressure Injected Footing
Foundations ..... ...519
G. Allen Bowers Jr. and George V. Aristorenas

Multi-Hazard Analysis of Drilled Shaft in Liquefiable Sand Using Finite Element
Method ..... . . . . ... 528
Siddharth Marathe and Nadarajah Ravichandran

© ASCE



IFCEE 2021 GSP 323 Xiv

Numerical Simulation of Full Waveform Tomography to Evaluate the
Geological Conditions beneath the Base of Drilled Shaft Excavations...........ccceccvcuercneneneen. 538
Alireza Kordjazi and Joseph T. Coe

An Analytical Model for Analyzing Transient Heat Transfer around Geothermal
Piles with Time-Dependent Heat Flux .. w547
Davood Yazdani Cherati and Omid Ghasemi-Fare

Improvement on the Calculation of Heat Transfer Rate for a New Type of
Geothermal Energy Pile. ... 557
Yong Zou, Jie Huang, Fei Wang, John S. McCartney, and Elahe Jafari

Investigation of Soil-Structure Interface Properties under Temperature
Cycles and Different Operation Time of a Ground Source Heat Pump.......ccccceeevcnricscrarenens 567
Dima A. Husein Malkawi, Rehab Elzeiny, and Muhannad T. Suleiman

Investigation of Thermal Loading Effects on Behavior of Energy Piles Subjected to
Lateral Loading . . . . . . . . . .. 576
Rehab Elzeiny, Dima A. Hussein Malkawi, and Muhannad T. Suleiman

Effects of End Restraints on Thermo-Mechanical Response of Energy Piles...........cccceuueeee. 585
Arash Saeidi Rashk Olia and Dunja Peri¢

Effects of Axial Load on the Location of a Combined Null Point in Energy Piles ............... 595
Arash Saeidi Rashk Olia and Dunja Peri¢

© ASCE





