Lecture Notes in Civil Engineering

B. Kondraivendhan
C. D. Modhera
Vasant Matsagar Editors

Sustainable
Building
Materials and
Construction

Select Proceedings of ICSBMC 2021

@ Springer



Contents vii

Study on Time—YViscosity Characteristics of Cement—Zeolite

Grouts . ... 173
Nazimali Chinwala, C. H. Solanki, S. R. Gandhi, N. H. Joshi,

and A. V. Shroff

Experimental Study on the Stress—Strain Behavior of Partially

and Fully Wrapped Axially Loaded Square RC Columns

Strengthened with BFRP ...... ... ... .. .. ... . .. .. ... ... 179
Tejash K. Patel, Sanjay R. Salla, S. A. Vasanwala, and Darshan Patel

Experimental Study on the Stress-Strain Behavior of Partially

and Fully Wrapped Axially Loaded Square RC Columns

Strengthenied with GFRP : v oon son vos v oo i s v s 2o v o oo 187
Tejash K. Patel, Sanjay R. Salla, S. A. Vasanwala, and Purvesh Patel

Performance of RC Beams Using CFRP, GFRP, and SSWM
Subjected to Torsion: Numerical Study .............................. 195
Saloni V. Bhavsar, Sunil D. Raiyani, and Paresh V. Patel

Studies on Seismic Safety of Hospital Structures ...................... 203
Kalesha Shaik and B. Ajitha

Seismic Fragility Analysis of Base-Isolated Reinforced Concrete
Frames Analysed by Direct Displacement-Based Design ............... 211
Channabasaveshwar Chikmath, S. A. Vasanwala, and Veeresh Karikatti

Seismic Investigation of Nuclear Reactor Containment Structure ...... 219
Bhairav M. Thakur and Atul K. Desai

Seismic Effect of CFG Pile Supported Building Structure in Soft
Soil by Numerical Investigation ..................................... 227
N. B. Umravia and C. H. Solanki

Influence of Geometric Variation on Seismic Fragility Assessment . . . ... 233
Nirav K. Patel and Sandip A. Vasanwala

Pushover Analysis: Recent State of Art .............................. 241
Moksha A. Shah and Nirav K. Patel

Incremental Dynamic Analysis of Geometrically Irregular RCC

Buildings . ......... 247
Nidhi J. Sitapra, Kunal P. Shukla, Chirag M. Asodariya,

and Amit J. Thoriya

Cable Supported Bridges for Long to Superlong Spans ................ 255
J. H. Gabra and A. K. Desai

Development of Fragility Curves for Performance Evaluation
of R.C. Moment Resisting Frames Using Nonlinear Static Analysis .. ... 263
Khushali Y. Desai and Rutvik K. Sheth



Performance of RC Beams Using CFRP, )
GFRP, and SSWM Subjected to Torsion:  @:ie

Numerical Study

Saloni V. Bhavsar, Sunil D. Raiyani, and Paresh V. Patel

Abstract The research on flexure, shear, and axial strengthening of reinforced
concrete (RC) members has been conducted many times, but very few studies
have been carried out on torsional strengthening of RC members. The main objec-
tive of the present study is to ascertain the better strengthening material in terms
of torsional strength and damage patterns. A finite element (FE) study is carried
out using ABAQUS software to understand the behavior of RC beam strength-
ened using different fiber reinforced polymers (FRPs), i.e., carbon fiber reinforced
polymer (CFRP), glass fiber reinforced polymer (GFRP), and stainless-steel wire
mesh (SSWM). Total sixteen beams are adopted from literature. One beam is kept as
a control beam, while the other fifteen beams are strengthened using CFRP, GFRP,
and SSWM with five different wrapping configurations. Torque-twist response, ulti-
mate torque and corresponding twist, damage pattern, and maximum principal strain
are measured and compared with experimental results from the literature. The study
reveals that the effectiveness of SSWM as a strengthening material is as good as CFRP
and GFRP in terms of torsional strength, failure pattern, and maximum principal
strain.

Keywords Reinforced concrete beam - Glass fiber reinforced polymer - Stainless
steel wired mess + Carbon fibre reinforced polymer
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