1st International Conference on
UHPC Materials and Structures

RILEM Proceedings Pro 105

Changsha, China
27-30 October 2016

Editors:

Caijun Shi Dehui Wang

ISBN: 978-1-5108-8573-8



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



1%t International Conference on UHPC Materials and Structures
27 — 30 Oct 2016, Changsha, China

Contents

PREFACE

I. KEYNOTE LECTURES

1. Multifunctional precast elements made of low density foam concrete and UHPC
B. Middendorf, A. Wetzel and C. Umbach

2. Scientific Base for Design of UHPC
Zemei Wu and Caijun Shi

II. GENERAL PAPERS

A. Raw Materials and Mixture Design

3. Key Factors When Selecting Silica Fume for Ultra High Performance Concrete
Ben Sealey

4. Preparation and Mechanical Properties of Cement-based Composites with
Random Discontinuous Ultra-Fine Stainless Steel Fibers
Yazhao Li, Xinchun Guan

5. Study On Preparation and Performance of UHPC with Coarse Aggregate
Sha Ding, Guozhi Zhang, Feixiang Chen and Xinpeng You

6. Effects of Fine-LWA as Internal Water Curing Agents on Ultra-high Strength
Cement-based Materials (UHSC)
Jianhui Liu, Caijun Shi

7. Influences of Aggregate Micro Fines on the Performances of Mortar and Its
Mechanisms
Yuli Wang, Yuxiang Ma

8. Nanomaterials Modification on High Performance Recycled Aggregate Concrete
Wengui Li, Zhiyu Luo, Chu Long, Wen Hui Duan, Caijun Shi, Surendra P. Shah

9. Setting Time of Alkali-activated Fly Ash and Slag Geopolymer Composites
Admixed Coarse Copper-slag as Fine Aggregate
Wei Zhou, Xinyu Cong

10. Study on Performances of Ultra High Performance Concrete PrecastJoint
Erwei Guo, Huanxia Chen

11. Compatibility of Polycarboxylate Superplasticizer with Raw Materials of
Concrete
Xiao Liu, Jianan Guan, Ziming Wang, Xiaowei Ren and Suping Cui

12. Finite Element Analysis of Circular Steel Tube Confined UHPC Stub Columns
An Le Hoang, Ekkehard Fehling

X1V

25

31

41

48

55

72

77

83

95



1%t International Conference on UHPC Materials and Structures
27 — 30 Oct 2016, Changsha, China

13. Design and Preparation of Self-compacting Concrete for Pre-stressed Mass
Concrete Structures

100

Wen Zhu, Yang Chen, Fangxian Li, Tongsheng Zhang, Jie Hu, Jiangxiong Wei, Qijun Yu

14. A Review of Ultra-High Performance Concrete Mix Design Based on Dense
Packing
Xuexue LuGu, Caijun Shi, Chongzheng Zhu, Zemei Wu

B. Preparation and Mechanical Properties

15. Research on Preparation and Properties of Ultra-high-toughness Cementitious
Material
Chao Zhang, Chong Wang, Junchao Liu

16. Optimal Mix Design of Subway Station Shrinkage-Compensating Concrete
Hongzhi Peng, Guoyou Li, Jun Lei, Bangyou Zheng, Jun Chen, Liang Huo,
Shuisheng Li, Zhijun Wen

17. Influence of Binder-Sand Ratios on Fiber Reinforced Cementitious Composites
Performance
Yanwen Chen, Wei Qi, Kewei Wu

18.Tensile and Compressive Properties of Ultra High Performance Engineered
Cementitious Composites
Kequan Yu, Jianguo Dali, Jiangtao Yu, Zhoudao Lu

19. The Shear Capacity Calculation Based on Softened Truss Theory of HRB400
Stirrups RPC Beam
Lingzhi Jin, Qing Wen, Yuexia Li, Chen Mei, Xuan Chen

20. Bonding Behavior of Reinforcement in Alkali-activated Slag-Fly Ash Mortar
Tsung-Han Wu, Ta-Peng Chang, Jeng-Ywan Shih, Tzong-Ruey Yang,
Hoang-Anh Nguyen

21. Experimental Study on the Mechanic Property and Shear Strength of Reactive

Powder Concrete Component
Xia Cao, Ting Tang, Huayang Wang

22. Effect of Replacing Part of Ordinary Portland Cement by Granite Powder on
Compressive and Flexural Strength of UHPC
Lingwei He, Tao Ji, Yongning Liang and Baochun Chen

23. The Mechanical Properties and Microstructure of Ultra-High Performance
Concrete Containing Various Supplementary Materials
Jisong Zhang, Yinghua Zhao

24. Penetration and Simulation of Ultra High Performance Concrete Subjected
To Repeated Projectile Impacts
Jianzhong Lai, Huifang Wang, Haoruo Yang

25. Characterization of Flexural Performance of Ultra High Performance
Concrete Without Thermal Curing
Gang Li, JunYuan Guo, JunYan Wang

XV

117

129

137

147

153

159

169

174

190

197

211

219



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1%t International Conference on UHPC Materials and Structures
27 — 30 Oct 2016, Changsha, China

Comparative Study on Effects of Various Fibers on Mechanical Properties of
Concrete
Guangyao Yang, Jiangxiong Wei, Qijun Yu

Effect of Diatomite Particle Sizes on the Compressive Strength and Pore
Structure of Cement Paste
Jun Liu, Yufei Wang, Yuanquan Yang, Peng Shao

Experimental Study on Mechanical Properties of RPC-FST under Direct
Tension Load
Wenjin Huang, Zhengbin Zhang, Qingwei Huang, Zheng Ying, Baochun Chen

Study on Mechanical Property of Air-entrained Fly Ash Concrete in Freezing-
thawing Circumstance
Qianhui Xiao Qing Li Xiao Guan

Effect of Lime Mud on Mechanical Properties of Concrete
Chang Lin, Suo Yang, Lisha Pan, Yucang Zhang, Xinle Song

Compressive Behavior of Ultra-high Strength Fiber-reinforced Cementitious
(UHSFRC) Incorporatingmineral Additive as Pozzolanic Materials
Yu Zhang, Yunsheng Zhang

Stress Monitoring at Connection Details on Fochen West Bridge with
Orthotropic Steel-UHPC Composite Deck
Zhiwen Zhu, Yan Huang, Wei Chen, Ze Xiang, Peng Yu

Precast UHPC Half-Through Beam Bridge for Municipal Viaduct with Rapid
Erection
Shuwen Deng, Xudong Shao, Banfu Yan

Research on the Effects of Deformed Steel Fibers on Strengthening and
Toughening of Ultra-high Performance Concrete
Gaifei Peng, Xujing Niu, Yilin Zhao, Yigang Li, Shuangxi Zhou

Influenc of Fiber Chemical Treatment on the Tensile Property of Ultra-high
Performance Concrete (UHPC)
Lihui Zhang, Jianzhong Liu, Qiangian Zhang, Fangyu Han

Study of the Influence of Coarse Aggregate on Dynamic Tensile Properties of
Concrete
Yunsheng Zhang, Wenhua Zhang

Direct Tensile Constitutive Law of Ultra-High Performance Concrete Without
Thermal Curing
Liping Geng, Junyuan Guo, Guoping Liu, Junyan Wang

Study on Mechanical Properties of UHPC with Coarse Aggregate
Qiu Zhao, Ming Yang, Yang Du, Yunfan Peng, Ping Chen

A Special Cementitious Material with Ultra-high Tensile Strain Capacity
Keke Liu, Jiangtao Yu, Kequan Yu

Influence of Lightweight Aggregate Concrete on Shear Behavior of Beams
Without Shear Reinforcement: An Experimental Study
Yabo Ding, Weijian Yi, Hui Chen

XVI

225

232

238

249

255

261

272

284

295

304

319

325

334

343

348



1%t International Conference on UHPC Materials and Structures
27 — 30 Oct 2016, Changsha, China

41. Mechanical Properties and Microstructure of Ultra-high Strength Concrete
under Long Curing Period
Xinmin Dou, Xigiang Lin, Wang Sheng, Jiyong Peng, Liang Huo

42. Study on Mixing Technichs and Mechanical Properties of Engineered
Cementitious Composite
Yanhua Guan, Yuanshun Qian, Renjuan Sun, Zhi Ge, Zhiyong Cui, Tao Li

C. Microstructure and Durability

43. Effect of Curing Regimes on C-S-H Microstructure in Ultra High Performance
Concrete Cement Pastes
Qingjun Ding, Xiaoqing Liu, Yonggiang Liu, Shuguang Hu

44. Durability of UHPC under Complex Environments
M.Z. An, Y. Wang, Z.R. Yu, W.Y.Jiand S. Han

45. Effect of Periodic Thermal Fatigue on Strength and Permeability of Ultra-High
Performance Concrete
G. Zhang, M.Z. An, X.Y. Dong, M.M. Han, S. Han

46. Effect of Replacement of Silica Fume with CalcinedClay on the Hydration and
Microstructural Development of Ultra-High Performance Concrete
Wei Huang, Hadi Kazemi-Kamya, Wei Sun, Karen Scrivener

47. A Study on Effects of Autogenous Shrinkage of UHPC
Qiangian Zhang, Jianzhong Liu, Fangyu Han, Lihui Zhang, Liang Shi

48. Study on Improvemet of Shrinkage Property of UHPC
Lei Li, Weihong Hou, Jinbo Yang, Hu Liu, Xuechao Zhao

49. Experimental on Shrinkage Performance of Ultra High Performance Concrete
under Sealed Condition
Cong Li, Xia Luo , Baochun Chen and Jiangang Wei

50. Research on Water Resistance of Novel Magnesium Phosphate Cement
Jun Liu, Yao Zhang, Kewei Wu

51. The Influence of Compressive Load on the Permeability of Cement Containing
Nano-SiO»
Rui Liu, Huigang Xiao, Hui Li
52. Transparent Property and Corrosion Resistance of Optical Fiber Light

Conductive Concrete
Xingang Wang, Shengtian Zhai, Hao Chen, Hao Yao, and Yuhao Xie

53. Durability of Ultra-High Performance Concrete under the Coupling Effect of
Sulfate Solution Freeze-Thaw and Dry-Wet Cycles
M.Z. An, Z.L. Liang, G. Zhang, H.F. Huang, W.Y. Ji

54. The Interfacial Properties of Cement and Carbon Fiber Modified by Nano
Silicon
Haonan Yang, Huigang Xiao and Xiaojiao Li

XVII

358

365

371

380

395

403

409

416

422

432

437

446

454

463



1%t International Conference on UHPC Materials and Structures
27 — 30 Oct 2016, Changsha, China

55. Effect of Pores on Heat Conduction in Concrete: A Meso-scale Numerical
Study
Liu Jin, Renbo Zhang, Xiuli Du
56. Optimization of Microstructure and Pullout Behavior of Fibers in Ultra-high
Strength Concrete with the Help of Nano-particles and Heat Curing
Zemei Wu, Caijun Shi, K.H. Khayat, Deju Zhu

57. The Hardening Process of Ultra-High Strength Concrete with Cement-Silica
fume-Slag-Fly Ash Four Binders
Dehui Wang, Caijun Shi, Linmei Wu, Zemei Wu, Linlin Chong

58. On the Optimisation of Cement Microstructure for Nuclear Waste
Encapsulation-Probing the Effect of Hydration on Migration Pathways
Yanli Wen, Xiajie Liu, Dirk Engelberg

D. Structural Design and Structural Properties

59. The Vibration Tests and Modal Identification for Fochen New Bridge with
Steel-RPC Composite Pavement on Steel Box Girder
Zhiwen Zhu, Li Liu, Tian Wang, Yaguang Shi, Wei Chen, Peng Yu

60. Nonlinear Numerical Analysis of R-UHPFRC Railway n-Beams
Rensheng Pan, Eugen Brithwiler, Xiujiang Shen and Xudong Shao

61. Trial design Study on Ultra-High Performance Concrete Composite Pier of
Sea-Crossing Bridge
Shangshun Lin, Yanghong Chen, Qingwei Huang, shihao Jiang, Baochun Chen
62. Trial Design of Super-Long Span Longitudinal Prestressed UHPC Box Girder
Bridge
Minghong Qiu, Xudong Shao, Rensheng Pan, Zhijie Yang

63. Research on Estimating In-plane Ultimate Load of Catenary Fixed UHPC Arches

Subjected to Concentrated Load
Renyuan Du, Qingwei Huang, Baochun Chen, Changfu Hu

64. Multi-axial Dynamic Constitutive Model of Ultra High Performance Concrete
Ziruo Yu, Longrui Li, Wenyu Ji, Mingzhe An, Yue Wang

65. Research on Key Technology of RPC-NC Composite Beam
Wangwang Li, Wenyu Ji

66. Experimental and Analytical Investigations on Ultra-High Performance Fibre
Reinforced Concrete (UHPFRC)-Steel Composite Slab
Jun Xia, Yan Li, Hong Huang, Liang Zhao

67. Experimental Research on Compressive properties of Concrete-filled RPC
Tube under Axial Load
Bo Shan, Xiaobing Luo, Fucai Liu and Dade Lai

68. Size Effect on the Cubic Compressive Strength of Reactive Powder Concrete
Jie Su, Jun Zhang, Chuanbo Zhou, Zhi Fang

XVII

468

479

492

500

509

519

528

538

545

551

562

569

576

585



69.

70.

71.

72.

73.

74.

75.

1%t International Conference on UHPC Materials and Structures
27 — 30 Oct 2016, Changsha, China

E. Standardization and Engineering Applications

Product and Design Standards for UHPFRC in FRANCE
Sébastien Bernardi, Francois Toutlemonde

The Detection and Identification of Cracks in Beams and Roof in Concrete
Frame Structure
Yanfeng Chu, Cheng Qi, Liquan Su

Detections of Interfacial Debonding Defects of Steel-UHPC Composite Slab
Based on PZT Impedance Technology
Qiqi Zou, Banfu Yan, and Baoyang Wang

Introduction of the Technical Specification about Reactive Powder Concrete
Structures
Jian Yang, Hui Zheng, Jie Su, Zhi Fang

A State-of-the-Art of Ultra-High Performance Concrete Arch Bridges
Baochun Chen, Zlatko Savor, Jiazhan Su and Qingwei Huang

The First Precast Segmental Box-Girder Road Bridge in CHINA
Hui Zheng, Jie Su, Zhi Fang

Overlay Ductal®: A Sustainable Solution for Bridges Retrofitting
Sébastien Bernardi, Romain Delpont

XIX

591

597

604

612

617

622

629





