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Development of seismic response reduction method for RC buildings using
polypropylene fiber reinforced concrete
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The influence of drying shrinkage cracks of reinforced concrete on the
seismic response is examined, and the effectiveness of the polypropylene fiber reinforcement as a
counter-measurement is quantified. By conducting drop-weight tests and nonlinear finite element
analyses, elongation of the natural period of the polypropylene fiber reinforced seismic resistant
wall after the collision was reduced by 13% comparing to those made of ordinary concretes. It is
also shown that the period reduction becomes significant as the drop velocity increases when the
input energy is equal. The material constitutive models developed in the above investigation are
then applied to the entire model of high/medium-rise RC buildings. Static analyses of horizontal
load bearing capacity and dynamic time-history analyses of seismic vibrations are conducted and the
effectiveness of the fiber reinforcement is demonstrated.



RC

RC

21

RC

RC

21

24

RC

—
N

FRC

FRC

FRC

-121

24

RC

FRC

R

O
o
(I

PPFRC

5/s

10



T AN
= X
w.m S > 2 _—
S s 5% 3
BE S
3£ ¥ 5 VA i A
g - s ~ 4 2
M - E R >
£ @ = ® © A
& = ) g x
o L = L o
@ = Z o
: B | ]|
5 m
° N
£ by’
§ i {
¢
k-
A
¥
u
[m]
n
*
o) «~ - o
> > — (1000%) Bl 4 L B g

13%

R
R2-R3
€Y

.01 0.1

BE )

0.001



@

Il Quadi

[JQuad? ‘ : L3

36-50F Fo 60

® -

H
T

V2 1% et

21-35F Fe=70

Q)

®»-257
Y
1-RF Fe=60 A

®

11-20F Fe=80
Y
A

6-10F Fc-90

1-5F Fe=100

Hertz B
-7RC 50

®) RC



Sato Yuichi Naganuma Kazuhiro Ko Hunebum Kaneko Yoshio 18

Drop-Weight Impact Loading of Polypropylene Fiber Reinforced Concrete Wall after One-Year 2020

Drying Shrinkage

Journal of Advanced Concrete Technology 794 807
DOl

10.3151/jact.18.794

Kitazawa Keisuke Sato Yuichi Naganuma Kazuhiro Kaneko Yoshio 95

Finite Element Analyses of Seismic Response of a 22-story RC Wall Building subjected to Drying 2020

Shrinkage Cracking and Application of SCRPCC

FIB BULLETIN 272 281
DOl

10.35789/fFib.BULL.0095.Ch28

7 0 1

SATO Yuichi, NAGANUMA Kazuhiro and KANEKO Yoshio

Drop weight test of polypropylene fiber reinforced concrete wall after one-year drying shrinkage

17th World Conference on Earthquake Engineering

2020

2020




50 RC

2021

2019

2019

2019

2019




50 RC

2021

(Naganuma Kazuhiro)

(50755048) (32665)
(Kaneko Yoshio)
(60312617) (14301)




