Grouting 2017

Grouting, Drilling, and Verification

Selected Papers from Sessions of Grouting 2017

Geotechnical Special Publication Number 288

Honolulu, Hawaii, USA
9 -12 July 2017

Editors:

Michael J. Byle Chadi S. El Mohtar
Lawrence F. Johnsen Paolo Gazzarrini
Donald A. Bruce Thomas D. Richards Jr.

ISBN: 978-1-5108-4460-5



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2017) by American Society of Civil Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2017)

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



Grouting 2017 GSP 288

© ASCE

Contents

Bio-Treatment

Bio-Grout Materials: A Review.

viii

T. Hamed Khodadadi, Edward Kavazanjian,
Leon van Paassen, and Jason DeJong

Bio-Inspired Soil Improvement Using EICP Soil Columns and Soil Nails

Edward Kavazanjian, Abdullah Almajed, and Nasser Hamdan

Engineering Properties of Bio-Cementation Improved Sandy Soils........

Michael G. Gomez and Jason T. DeJong

Modeling Bio-Cemented Sands: Shear Strength and Stiffness with
Degradation....

Chukwuebuka C. Nweke and Juan M. Pestana
Construction and Innovation

Commercial Considerations for Contemporary Geotechnical
Grouting Projects.

James Cockburn and Donald A. Bruce

Implementation of MWD-Data for Grouting Purposes in a Large

Infrastructure Project—The Stockholm Bypass
Magnus Zetterlund, Lars Martinsson, and Thomas Dalmalm

Overcoming the Challenges of Grouting Ultra-High Capacity Dam
Anchors in Jointed Quarzitic Sandstone.. .

Devon Mothersille

Recent Advances in Overburden and Down-the-Hole Drilling

Techniques.....
Donald A. Bruce and Rudy Lyon

Soil Improvement Thanks to an Extra-Long Application of
Directional Drilling.......

Giuseppe Di Salvo, Vittorio Manassero, Giuseppe Sichel,
and Paolo Foppiani

13

23

..34

46

.61

.71

.82

.92



Grouting 2017 GSP 288

© ASCE

Design and Assessment

Application of Low-Frequency Rectangular Pressure Impulse in

Rock Grouting......
A. N. Ghafar, S. Sadrizadeh, A. Draganovic, F. Johansson,
U. Hakansson, and S. Larsson

Demand-Assessed Grouting—Hydrogeologically Based Methodology
Peter Wilén, Sara Kvartsberg, and Magnus Zetterlund

Evaluation of Durability and Waterproofing Characteristic of

Cast-in-Place Piles Using Surfactant Grout at the Field Tests..............

Juhyung Lee, Jinung Do, Hakseung Kim, and Bonggeun Park

Grouting and Quality Control for Micropiles and Anchors in
Karst Geology....... .

Tim Adkins, Adam C. Alexander, R. Michael Bivens,
Ken Bowman, and Bill King

How the Pressure Build-Up Affects the Penetration Length of
Grout-New Formulation of Radial Flow of Grout Incorporating
Variable Pressure...

Johan Funehag and Johan Claesson

Introducing a New Method for Measuring Internal Stability of
Microfine Cement Grouts.

Chadi S. El Mohtar, Anna Kate Miller, and Hamza A. Jaffal

Practical Aspects of Water Pressure Testing for Rock Grouting .........

Adam Paisley, Jesse Wullenwaber, and Donald A. Bruce

Pressure Distribution of TAM Grouting under a Deep Excavation in

Silty Soil ..
Hung-Jiun Liao, Shih-Hao Cheng, Sin-Lan Lu,
Chin-Lung Chiu, and Ricky K. N. Wong

Statistical Evaluation of Groutability Using Data from Hydraulic

Tests and Fracture Mapping Case Studies from Sweden
Edward Runslitt, Johan Thorn, Asa Fransson, and Sara Kvartsberg

Unified Design Approach for Rock Fissure Grouting—Best Design
Practice for Pre-Grouting of Rock Tunnels in Sweden..

Mikael Crelitz, Magnus Zetterlund, Magnus Eriksson,
Thomas Janson, and Thomas Dalmalm

...104

114

124

133

143

163

175

..185

..196



Grouting 2017 GSP 288

© ASCE

Extreme Conditions

Grouting and Jet Grouting for Soil and Rock Impermeabilization
under Extreme Conditions at the Diavik Diamond Mine's A21 Project:
The Point of View of the Contractor..

Piero Roberti and Albert Hartmann

Drilling and Grouting Challenges in Broadly Graded Soils..........cccccceruveenneeee.

Michael J. Byle

Drilling and Grouting to Allow Excavation Works in a Challenge Ground

Condition
Raffaella Granata and Fabrizio Leoni

A Novel Blend of Karst Grouting and Micropile Placement
Techniques for Stabilizing Difficult Foundation Conditions in

Weak Vuggy Limestone .....
T. G. Carter, D. A. Bruce, J. R. Wolosick, J. P. Dittrich,
B.J. A. Leew, and R. T. Smith

Settlement Control Meets Flood Control—Hybrid Compaction Grouted

Ground Anchors for NYU Langone Medical Center’s Kimmel Pavilion .......

Saul Shapiro, Anthony Cennamo, and John Stanbury
Laboratory Investigation

Effect of Compressive Strength on Grouted Sand Column and
Compacted Cylindrical Specimen.....

M. Muttharam, N. Kabilan, and V. Sam1dura1

Evaluation of Unconfined Compressive Strength for High Plasticity
Clayey Soil Mixed with Cement and Dispersive Agents .

Yuksel Yilmaz, Jongwan Eun, and Aysegul Goren

A Filtration Model for Constant Flux Permeation of Bentonite
Grout through Granular Soil ......

Ritika Sangroya and Chadi El Mohtar

A Laboratory Investigation into Time-Pressure Curves for Stable versus
Unstable Grouts .....

Hamza A. Jaffal, Ritika Sangroya, Anna Kate Miller,
and Chadi S. El Mohtar

Quantifying the Effectiveness of a Grout Curtain Using a
Laboratory-Scale Physical Model

L. Sebastian Bryson and Elliot N. Magoto

.207

217

.228

.238

250

.260

..270

..280

290

301



Grouting 2017 GSP 288

© ASCE

Verification, QA/QC

Advances in Measuring Grouting Pressures Using an
Instrumented Packer ...

Methods ..

Thomas D. Richards

James Warner

Cement Grouting .

Grouting.

and R. Granata

Meter in the Field.

..313
Dmitri Ivanov, Doug Horvath, and Douglas M. Heenan
Combining Automatic Monitoring of Grouting Performance
Parameters and Geotechnical Instrumentation for Risk Reduction in
Complex Grouting Projects .. ..323
Pierre Choquet and Robert M. Taylor
Grouting for Karst Risk Reduction Based on Geophysical Investigation
336
R. Michael Bivens and Michael J. Wightman
Inconsistencies and Improvements in HMG Testing and Reporting................. 349
In-Line Determination of Cement-Based Grout Properties
Using a Pulsed Ultrasound Based Method and System..... ...356
Ulf Hakansson, Johan Wiklund, and Michal Kotzé
Monitoring and Instrumentation Best Practice ...368
Real Time Measurement of Flow Properties and the Design of
..379
Mashuqur Rahman and Ulf Hakansson
A Retrospective Evaluation of the Progress of Computer Monitored
..389
T. G. Carter, M. G. Jefferies, V. Rombough, L. Hassler,
Issues in Measurements and Evaluation of Penetrability of
Cement-Based Grout Measured with Filter Pump and Penetrability
ceeessrenesnnnes veeesnnes ...404
Almir Draganovi¢ and Ali Nejad Ghafar
Utilizing Direct-Push Crosshole Seismic Testing to Verify the
Effectiveness of Shallow Ground Improvements: A Case Study
Involving Low-Mobility Grout Columns in Christchurch, New Zealand......... 415

Sungmoon Hwang, Julia N. Roberts, Kenneth H. Stokoe,
Brady R. Cox, Sjoerd van Ballegooy, and Chris Soutar

Xi





