8th International RILEM
Symposium on Self-Compacting
Concrete (SCC 2016)

RILEM Proceedings Pro 100

Washington, DC, USA
15-18 May 2016

Editor:

Kamal H. Khayat

ISBN: 978-1-5108-8572-1



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© (2016) by RILEM Publications
All rights reserved.

Printed by Curran Associates, Inc. (2019)

For permission requests, please contact RILEM Publications
at the address below.

RILEM Publications

4 avenue du Recteur Poincare
75016 Paris

France

Phone: +33 142 24 64 46
Fax: +33970295120

dg@rilem.net

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



TABLE OF CONTENTS

Lo =] 1= Tol OO OO OSSOSO PR OPTTP 1
Kamal H. Khayat

THEME 1: MIX DESIGN FOR SCC

Micro-Proportioning of SCC with Crushed aggregate: Rheology of Filler Modified Cement Pastes...........c.cccccevevvnee 3
Rolands Cepuritis, Stefan Jacobsen, Sverre Smeplass, Ernst Mgrtsell, Barge J. Wigum

Development of Air-Enhanced Self-Compacting CONCEETE ..........couiiiiiiiireiie ettt 15
Masahiro Ouchi, Anuwat Attachaiyawuth

Robustness of Low-Binder SCC (Eco-SCC), Lean SCC, and Binder-Rich SCC............ccccovviiiineiniinirese e 25

Florian V. Mueller, Olafur H. Wallevik, Kamal H. Khayat

THEME 2: MATERIALS FOR SCC

Self-Compacted Clay Concrete: A Concrete with CSA and Higher Clay Content ..............ccocoieiiiniiiieni e 37
Claudiane Ouellet-Plamondon, Guillaume Habert

Improvement of SCC Flow Properties through Addition of Non-Adsorbing Small Molecule Co-

(DTS 0T - Vg | £ OO SRRR 49
Manuel 1lg, Johann Plank
Phosphated Comb Polymers - A New Generation of Highly Effective SuperplastiCizers...........ccccocevveiiiiiiincicnenn, 61

Johannes Stecher, Johann Plank
Effect of Super-Absorbent Polymer on Shrinkage and Permeability of Self-Compacting Concrete

(5 ) SRS 73
Caijun Shi, Jianhui Liu, Kuixi Lv, Xianwei Ma, Jian Zhang, Zemei Wu
New Approach to Reduce Early-Age Shrinkage of Cement-Based Materials ...........cccoovviviiniiiieiiicinene e 89

Keisuke Takahashi, Thomas Bier, Takayuki Aoki

THEME 3: TEST METHODS

Fresh Stability and In-Situ Hardened Uniformity 0f SCC........cccooiiiiii e 103
Samuel D. Keske, Anton K. Schindler, Robert W. Barnes
Development of a New Test Method to Evaluate Dynamic Stability of Self-Consolidating Concrete ............cccoee.e. 113

Mohammad Musa Alami, Tahir Kemal Erdem, Kamal H. Khayat
A New Homogeneity Assessment Concept Applied to Evaluate Self-Consolidation and Segregation

Stability of Self-Consoldating CONCIELE............iiiii ittt bbbttt ab e e b e et e bt sb e be e e 123
Florian V. Mueller, Olafur H. Wallevik, Kamal H. Khayat

Modified J-Ring Test for Self-Compacting CONCIELE ..........ooiiiiiiieie ettt sre e e 133
H. B. Dhonde

THEME 4: RHEOLOGY AND WORKABILITY

Calibration of Rheometers for Cementitious Materials ............coiiiiiiiiiiii e 147
Chiara F. Ferraris, Nicos S. Martys, Alex Olivas, William L. George, Edward Garboczi
Testing of Cementitious Materials Using a Dynamic MEMS Micro RhEOMEter...........cocoiiiiiiciiiiene e 159

Yong-Sik Kim, Nicholas G. Dagalakis, Chiara Ferraris, Nicos S. Martys
Normal and Tangential Interaction between Discrete Particles Immersed in Viscoelastic Fluids:

Experimental Investigation as Basis for Discrete Element Modelling of Fresh Concrete .........cccooecvviiiievcicncne, 171
Venkatesh Naidu Nerella, Filippo Galvani, Liberato Ferrara, Viktor Mechtcherine

Modeling of Suspension FlIow in Pipes and RNEOMELEIS. ...ttt 183
Nicos S. Martys, Chiara F. Ferraris, William L. George

Shape Effect of Crushed Sand Filler on Rheology: A Preliminary Experimental and Numerical Study................... 193

Jon Spangenberg, Rolands Cepuritis, Emil Hovad, George W. Scherer, Stefan Jacobsen



Evaluation of Rheological Behavior of HPSCC Containing SRA and Expansive AdmixXture...........ccccocevererniencne. 203
Ronaldo Pilar, Rudiele Aparecida Schankoski, Wellington Longuini Repette, Raissa Douglas Ferron

Investigating Shear-Induced Particle Migration in Fresh Cement MOrtars............c.cocoecieiiiiiniiiceeieecces 213
Ye Qian, Shiho Kawashima

Multivariate Analysis of the Fresh State Parameters of Self-Consolidating Concrete .........ccccocevveiviiiiivenenicicesene, 221
Emilio Garcia-Taengua, Jose Rocio Marti-Vargas

Analysis of Shear Rate inside @ CONCIrete TrUCK IMIXEI .......cooiiiiiiiiiii e 233
Jon E. Wallevik, Olafur H. Wallevik

Stability and Retention of Entrained Air in Conventional and Self-Consolidating Concrete ............ccoccooeieieieicnnne 243

David A. Lange, Daniel I. Castaneda, Jeremy A. Koch, Randy H. Ewoldt, Kyle A. Riding
Thixotropic Behavior of Fresh Cement Paste with Highly Purified Magnesium Alumino-Silicate Clay:
Measurements and INEEIPIETATION. .........ooviii ettt ettt st et et e st e reebeebesbesbeseenseseanennas 253
Kejin Wang, Gilson R. Lomboy

THEME 5: PRODUCTION AND PLACEMENT OF SCC

A New Method of Controlling Water in Self-Compacting Concrete Production ............c.cccvvevneriniiensienseneenes 265
Hai-Thong Ngo, Abdelhak Kaci, EI-Hadj Kadri, Tien-Tung Ngo, Alain Trudel, Sylvie Lecrux
IN-Transit MONItOriNG OF SCC ... ..ottt st e bt s e e bt e be st e st e se e s e s e eseebeebesbess e b e e ensereaes 275

Nathan Tregger, Stephen Klaus
Cusum Charts for the Control of the Slump Flow of Self-Compacting Concrete in a Steady

PrOAUCTION PIOCESS ...ttt bR R Rtk R e Rt r et nn et rer et n et n e nnen e 283
Wolfram Schmidt, Hans-Carsten Kiihne
New Demoulding Process for Self-Compacting Concrete without Release Agents ..........ccoeieieiiienciencnciecseseee 295

Yannick Vanhove, Chafika Djelal, Laurent Libessart

Influence of the SCC and the Release Agents on Friction Concrete/Formwork — Impact on the

ABSTNETICS CONCIELE FACING ... .uitiiiiieticte ittt ettt bt s e teebe et e st e b e e e st eteebe et e sb et et essebeebesbestesbeseensaraanens 307
Laurent Libessart, Chafika Djelal, Yannick Vanhove, Pascale De Caro, Isabelle Dubois

Rheological and Tribological Characterization of Concrete in the Context of Estimating its

PUMPADITITY ...t b et bt bbbt bt e e e e bt e b £ e bt bt b e b e e e st e b e eb e e bt et et e et ebeebennen 319
Egor Secrieru, Viktor Mechtcherine, Simone Palzer
Prediction of Lateral Form Pressure Exerted by Cement-Based Materials at Low Casting Rates...............cccccoeenenee. 329

Arnaud Perrot, Alexandre Pierre, Vincent Picandet

THEME 6: MECHANICAL AND PHYSICAL PROPERTIES OF SCC

Prediction of Mechanical Properties of Self-Consolidating Concrete for Cast-in-Place Bridge

(O] 151 4 8 Tox 1T ] o [ USSP 341
Micheal Asaad, George Morcous, Xuhao Wang, Peter Taylor, Kejin Wang
Fire Spalling of Self-Compacting Concrete Mixtures with Different Limestone Powder Contents ............cccceeveunee. 353

Steve Werner, Wolfram Schmidt, Stephan Pirskawetz, Andreas Rogge

Creep Modeling of Self-Consolidating Concrete with High Volumes of Supplementary Cementitious
LAY U =1 USSR 365
Katie Kuder, Dawn Lehman, Jie Chen, Charles Roeder, Laura Lowes

THEME 7: DURABILITY OF SCC

Freeze-Thaw Resistance of Vibrated SCC and NEAr-SCC........ccccoieiiiiiiiiiee ettt ettt re e srae st sreesveesaeeennas 377
Ahmad A. Ghadban, Mohammed Albahttiti, Kyle A. Riding, David A. Lange

Comparison of Durability Performance of Conventional and Air-Entrained Self-Compacting
Concrete Modified by Metakaolin and SiliCa FUME...........c.coiiiiii e 387
Abdulkader Ihssan EI Mir, Salem Georges Nehme

THEME 8: STRUCTURAL PERFORMANCE OF SCC

Monitoring the Initial Structural Performance of a Prestressed Self-Consolidating Concrete Bridge ..................... 401
Eli S. Hernandez, John J. Myers



Concrete-to-Concrete Bond of an Interface between Self-Consolidating Concrete and Vibrated

(0] 4101 41 (TP PR OO PSP PRRPPPRO 413
Florian Junker, Klaus Holschemacher
Consolidating Concrete in Cast-in-Place Bridge CONSTIUCTION...........ccooiiiiiiiiie et 423

Micheal Asaad, George Morcous
Blast Load Performance of Reinforced Concrete Beams and Columns Constructed with SCC and

T 1= OO SO TP U PTOTTTPRPRP 435
Steve Castonguay, Corey Guertin-Normoyle, Hassan Aoude

Behaviour of Self-Consolidating Rubberized Concrete under Drop-Weight Impacts..........ccocooeiiiiinencieinenee, 445
Mohamed K. Ismail, Mayra T. De Grazia, Assem A. A. Hassan

Effect of Mixture Parameters on the Shear Behavior of Cement Paste ...........cccoeiviiiniiiiiiieic e 455

Qiangian Zhang, Jianzhong Liu, Jiaping Liu, Wengiang Zuo, Fangyu Han

THEME 9: FIBER-REINFORCED SCC

Flowable Fibre-Reinforced Concrete: Progress in Understanding and Development of Design

1 7= L (o b= T o KSR PTPRRP 467
Steffen Griinewald, Liberato Ferrara, Frank Dehn
Effect of Polypropylene Macrofibers on the Flexural Response 0f SCFRC..........ccovciiiiiiiniiecese e 479

Emilio Garcia-Taengua, Su Taylor, Mohamed Sonebi, Peter Deegan, Liberato Ferrara, Andrea Pattarini

Predicting Fibre Orientation and its Effect on Mechanical Properties of Ultra-High Performance
Steel Fibre Reinforced Self-Compacting CONCIELE ..........cuiiiiiiiieeiec ettt sbe e b e e e e resae e s 489
Wilson R. Leal Da Silva, Oldrich Svec, Claus Pade, Lars Thrane

THEME 10: SUSTAINABILITY AND CASE STUDIES

Tailor-Made SCC Incorporating Spent Equilibrium Catalyst from Oil Refinery ...........ccccoooeiiiiiiniiiee 501
Sandra Nunes, Carla Costa

Beyond the Floor Cycle: Integral Casting of Walls and Floor Slabs through Double-Shutter

Formwork and Self-Compacting CONCIELE. .........ciiiieiiie ettt ettt sttt se e tesbesbe e et eseesesbesbeneen 511
Domenico Cecini, Alessandro Palmeri, Simon Austin
VDOT’s SCC Applications and LeSSONS LEAINEA. .........ccceviieiiiiiiiieie et se et ae s este st st ese e sssstesbesaessessesassessessens 523

Gail M. Moruza, H. Celik Ozyildirim
Author Index





