©
2019 2022

Study on the development of a concrete block fence that is structurally
resilient and has a high degree of freedom in planning

Yamaguchi, Kentaro
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The ﬁurpose of this study is to develop a method to construct a concrete
block fence with more free shape while ensuring seismic safety by dry masonry of concrete blocks
using bolts and thin steel plates. As a result, it was confirmed that the dry construction method
proposed in this study can construct concrete block fences of shapes that cannot be constructed by
the conventional wet construction method using concrete blocks, reinforcing bars, and mortar, as
well as shapes that can be constructed by the wet construction method. And it was also confirmed
that the fence constructed by the dry construction method can secure the seismic performance equal
to or higher than the fence constructed by the wet construction method. Especially when there i1s no
orthogonal wall, the fence constructed by the dry construction method has a higher structural
advantage than the fence constructed by the wet construction method due to less damage and higher
resilience.



1981

500
1981
20056 3 20 Mj 7.0
6 140
2018 6 18 Mj 6.1
6 16 5
6
2018 10
1981
2019 1 2014
resilience
() 3 @) 3 6
(¢D)
1
1
BW240 2 BW480 g
5 PR
BW480

1 BW240,




1600, 1800, 1960, 1F960
T600, T800, T1680 4 2

e —— =y

@

@

BLO10, BLO16, BLI10
BS010, BSO16, BSI10 2 3

3 BLO10,
@
@
4
1 BF840
@
BW240 + 5.0x 107%rad. BW480 + 3.3x 107?rad.
1 °
1/2
1

BW240



BW240

AFAE (N

H
BW480 s
BW240 A 1rhwts .
2 REM(*107nd.) REM(*<107nd)
BW480 BW240 3.4 1 BW240, BW480
1
T(sec)
T1680 0.082 0.076 0.083 0.094
T1680, 1960 1960 0.12 0.13 013 014
T600, 1600 BCJ T600 0.040 0.050
Level 1 BCJ Level 2 JNMA NS 1600 ?3? ?4? ((3-5; ?6;3
0.2 0.75 h
1
T1680 0.031 0.015 0.032 0.018
1960 0.035 0.021 0.028 0.010
T600 0.029 0.054
( ) 0.037 0.016 0.064 0.028
1600
() () () ()
140 180
——BCJ-Lv.1 ——BCJ-Lv.1
g 120 - - -BCJ-Lv.2 g 160 - __ BCJ-Lv.2
E £ 140 |—--IMAKobe NS
| — - - JMA Kobe NS
1 100 120 |
2 80 100
60 | 80
60 |
40
T1680 a0 |
T600 20 — — : 20 i i j j
T1680 20 40 60 80 100 120 140 20 40 60 80 100 120 140
(mm) (mm)
(@) @
16 80 BCJ-Lv.L
I960 |600 14 -—BCJ—Lv.l ° = 70 -_ -Lv.
D - - -Bcrwv2 AR - - -BCJLv.2 A
E12 | _juakobens /% E60 f—--amaKobens /‘/
10 | 50 :
1600 g | 40
6 | 30
4 20
2 | 10
2 T1680, T600 0 . . . . . 0 :
20 40 60 80 100 120 140 20 40 60 80 100 120 140
3 1960, 1600 (mm) (mm)
() ()
1680, 1600, 1960 T oon | SR . )
G - - -BCJLv. 4| & ——BCJLv.l /
’ ’ % 800 —+é“§j‘_fv°gfv“\‘,§(ave_) N § 1500 | ---BCILv.2 A
<00 |25 SOHEREL L) W 5 gy | = omaeens
T1680 1960 600 - . o loge ' ey
500 e — T 1,100 _"
2(c) 3(c) A 400 ~ 900
S o
100 500
0 : : : : : 300 —
20 40 60 80 100 120 140 20 40 60 80 100 120 140
(mm) (mm)
© ©)
2 3
e T1680 Ao T600 e 1960 Ao 1600



@

== BS010 = BS016 - BLO10 - BLO16
4 ===BS010 =-=BS016 ---BLO10 =---BLO16
— BLO16( 0.012rad )
25
1/100rad 1/30rad "
=15
1.6mm BLO16 =
10
0.012rad 4
0.06 0.22 5
BLOlO BL016 0 0 0.01 0.02 0.03 0.04
BS010 (rad)
BSO16
4
0.06rad 30% S#% . — BLILO — BSI10
B3EHh48 . -~ BLIIO ---BSI10
50
5
/150 4 o
rad e 2|
e
1/150rad 1/30rad g 7 2
g 20 P
. AL
BSI110, BLI10 i // i
0.5 i
BLIlO ° 0.01 0.02 0.03 0.04
BS110 WAl '
BL110 5
0.04rad BSI10 0.06rad
2
( ) ( )
( ) Cy = %dotxn Cp = %dotxn Cp= %zfotxn
( ) Cs = napa, (szn - 1) Cs = noya, <% - 1> Cs = nogA (Zan - 1)
2 ( ) T, = noya, (237’;— 1> Ty = noyA, (237?;— 1) Ts = noya, (237’;— 1)
(1) OHB 0y = 0, t=100mm t = 540mm
n -kN
Qs =il E+C 20 (p-2)) L k
Qus 2
BF840 Qus 22,5 33.8
6 Qus -225 -55.8
Qup 11.3 17.7
Qup -11.3 -29.2
6
BF840 50 T —
40
+ 22.5kN 0
= 20
< 10
0
-55.8kN 10
-20
-30
-40
-50
-60
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
(x 102rad))




13 0 0 0

v
7 2023
- (23318)
DOl
v
3 2022
783-784
DOl
v
4 2022
785-786
DOl
v
5 2022
787-788
DOl




2022

789-790

DOl

2022

791-792

DOl

2022

793-794

DOl

62 1

2023

317-320

DOl




2021

803-804
DOl
61 1
2022
429-432
DOl
v
2020
843-844
DOl
60 1
2021
461-464

DOl




2020

64-1 64-4

DOl

12

2023

2023

2022

2022

2022

2022




2022

2022

2022

2022

2022

2022

2022

2022




2022 62

2023

2021

2021

2021 61

2022

2020

2020




2020 60

2021

(€Y
https://ww.hues.kyushu-u.ac.jp/wp-content/uploads/2023/02/2HE20432E . pdf
@

https://ww.arch._kyushu-u.ac.jp/wp-content/uploads/2022/12/2154 . pdf

®)

https://ww.arch.kyushu-u.ac.jp/wp-content/uploads/2022/12/2156.pdf

(€)) 2021
[©) 2021
(©) 2021




