
Volume 12, Number 1
February, 2019
ISSN: 1983-4195

Cover:	 SEM image of Bacillus 
subtilis biocementation 

Courtesy: 	N. SCHWANTES-CEZARIO,  
State University of Londrina, Brazil

Ibracon Structures 
and Materials Journal 
is published bimonthly 
(February, April, June, August, October 
and December) by IBRACON.

IBRACON
Instituto Brasileiro do Concreto
Founded in 1972

R. Julieta do Espirito Santo Pinheiro, 68
Jardim Olímpia, São Paulo – SP
Brasil – 05542-120
Phone: +55 11 3735-0202
Fax: +55 11 3733-2190
E-mail: arlene@ibracon.org.br
Website: http://www.ibracon.org.br

Editors
Américo Campos Filho 
(Brazil)

José Luiz Antunes de O. e Sousa 
(Brazil)

José Márcio Fonseca Calixto 
(Brazil)

Leandro Franscisco Moretti Sanchez 
(Canada)

Mauro Vasconcelos Real 
(Brazil)

Osvaldo Luís Manzoli
(Brazil)

Paulo César Correia Gomes
(Brazil)

Rafael Giuliano Pileggi 
(Brazil)

Roberto Caldas de Andrade Pinto
(Brazil)

Ronaldo Barros Gomes 
(Brazil)

Túlio Nogueira Bittencourt
(Brazil)

Cover design & Layout:
Ellementto-Arte
www.ellementto-arte.com

Analysis of the brazilian federal bridge inventory 
C. B. L. OLIVEIRA, M. GRECO and T. N. BITTENCOURT 

1

Analytical study of cylindrical tanks including soil-structure interaction 
R. L. C. SILVA, G. B. MARQUES, E. N. LAGES and S. P. C. MARQUES 

14

Geometric optimization associated with the use of high-strength concrete in viaducts
E. V. W. TRENTINI and C. H. MARTINS 

23

Effects of Bacillus subtilis biocementation on the mechanical properties of mortars  
N. SCHWANTES-CEZARIO, M. F. PORTO, G. F. B. SANDOVAL, G. F. N. NOGUEIRA, A. F. COUTO 
and B. M. TORALLES 

31

Numerical study of the behaviour of loop bar splicing in joints of reinforced 
concrete structures 
T. D. L. VASCONCELOS and V. G. HAACH 

39

Experimental analysis of load capacity in beams with steel fiber reinforcement 
on the compression face 
C. C. DEGHENHARD, B. V. SILVA and F. PELISSER 

69

Strut-and-tie models for linear and nonlinear behavior of concrete based on topological 
evolutionary structure optimization (ESO) 

87

101

R. M. LANES, M. GRECO and M. B. B. F. GUERRA 

Pervious concrete: study of dosage and polypropylene fibers addiction  
S. E. PILZ, P. OLIVEIRA, F. REGOSO, V. A. PAULON and M. F. COSTELLA 

A numerical analysis of a concrete slab breaching using high explosives 
M. L. COSTA NETO and G. N. DOZ

122

Comparative analysis among standards of the area calculation of transversal 
reinforcement on reinforced concrete beams of high resistance subjected by shear force 
D. H. L. BRAZ, R. BARROS and J. N. DA SILVA FILHO 

139

Behavior of the self-compacting mortar with sugarcane bagasse ash in the fresh 
and hardened state 
V. C. SANTOS, R. D. VANDERLEI, K. K. MORAES, E. T. D. F. ROSINA and G. M. BALBINO 

179

Analysis of strengthening procedures of reinforced concrete highway bridges: 
a brazilian case study 
D. M. CARVALHO and J. M. F. CALIXTO 

199


