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Development of Construction Joint with Roughness by Waterjet Technique for
the Seismic Retrofitting Method : “3Q-J oint®™”

Kohei Kurita Yasuhiko Masuda
Abstract

Consideration of the construction joint strength of concrete with a rough surface is usually omitted in
structural design because no method is available for estimating the roughness of a manmade surface. The
"3Q-Joint" method was developed to estimate the shear strength of uniform-quality joints of the old
construction made by a water-jet. In this method, the shear strength is estimated from the surface roughness
measured using a laser.

A shear transfer test was performed for estimating the shear strength of a rough surface made by water-jet.
The tests parameters were the depth of the rough-surface, concrete strength, and the ratio of anchor.
Furthermore, experiments were performed using retrofitted frame specimens with a brace and a shear wall
installed by "3Q-Joint". The results of this study show that the shear strength can contribute to increasing the
effect of a rough surface made by a water-jet.
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Relationships between Shear Force and Displacement



RKMFBAIZEFTHR No. 77 U —F—TV =y ML 2R LEA 30-Joint T#4]

Pa% BT3B Lz, Lo Ta(K) P, ik, BEEGREuL

TGS o ORET X B BB Ral T T — Lt
P, CHEYED, T h—Mick pHEEE a(K) 1%, Bk

TR u e 7 v 1 — IR E o 2 BRI R ® 5
DIFHEE2 DT, Fig. 7 M HREM XK E OBR TR
BIICFig. 8 Fa— KRB TREL, x4 & Lz, £
T AT 7,4, 1, Fig. 5 2> bFEEH K & 0 BIfR CFig.
8 W,y —KBEFRTHEL, ZnxA(5E L,

a(K)-P,-A4y=F =u-N 2
Fldy=u-(4,-0,)/ 4 = u-0,-P, =a(K)-P, ()
a(K)=p4,-K+a, 4)
Taan(K) =By - K+ ®)
2.3.3 FUoh—HoEERHa PHEVT I 7

T U=k, E DR E, a7 Y — MR L
(ZFig. 9 127, RXIZBWT, REMHIKDOT U —X

T L TR/ N T RE TR LB 2 R e, F(1) DR R

r. (P, K)=a(K) P, +7,,(K) ) oKD=, WIZFig. 9 TROZal XEHIKE DK
AT 2 EE = o DB )
<, c, . . -&-K=0 (i Tmax
3 Z é;_’_____.;-_--;-'#"' --K=2 [
22 _,; 5 1 ) -W-K=3 (KR '/A
o = & -6-K=0 1 i Tadh3
Hm 1k 2 =&-K=2 ¥ i@sR g Tadh2 I/Za2
= ig O K=3 ¥l —a
0 1 1 >0 ! ! P — .P +
0,000 0.002 0.004 S 0.000 0,002 0.004 Tmax( as, K) (X(K) ‘a Tadh(K)
Ty A= P, T P, 0.002 0.004
7 v —fk P,

Fig. 4 [EHFMI—7 > o —m etk

Relationships between 7,5, —P,

Fig. 6 MAEWIMNI—T > B —fntbBIfR

Relationships between 7,,,—P,

Tnax— Py BROAE

E 4 A )
£ . § -@-Pa=0  {EBEE
%3 < -&-Pa=0.002 {5 % j
3 E -B-Pa=0.004 {3 @o s ‘
E P R -4&-Pa=0.002 K5 ()
2 = O Pa=0  %imIRSE a(K)= 71K+ aq
H@@ 1 29| --Pa=0.002 LRI : | i
4#5\[ -53-Pa=0.004 38 iR L 1 2 3
0 L > 0 : T
. : s =0 : .y FimE K
FIEHLS K [mm] FEHLS K (mm) a—K BIROBE

Fig. 5 [EA&M ) — i < Bk

Relationships between 7,5, —K

Fig. 7 MHAWM I —F Mk < Bf%

Relationships between 7y, —K

T adh T adi3 |

{Taam

”g 4 [ E A OK=03U—X OK=22V—R - € adh0 s
z fue < V2P, 4261 o oo z [IR=3V =4 T
5 3L A oM H ey T aan(KYE 2" K+ T aano
S S Tyue = 199P, +2.46_ F 3t -~ | | |
. e T i
5 2 e 5 o T = 404P, +2.34 - ) 2 3
= R = o
R = G = 227P, + 1.22 = 5 | a— FimHs K
& OK-02U—X #K=2vJ—X 5[[ e
R WK=33Y—X | ) -~ rm,,xlf276Pa+1~1‘9 Tan—K BHEOE
= 0.000 0.002 0.004 R 0.000 0.002 0.004
TUA—fkk P, 7 v —fk P, Fig. 8 HEEREHKFDE
BgEar 7 ) —h WiERE a7 V) — |k Supposition of formula
Fig. 9 ¢ PR
Relationships between 7, —P,
. 500 — € 300 g 30 -
= 400 /)0/4\ < a0:9.63x+/3’7//,. § )5 /‘ 1
i _-7Ta=T42K +276 & 200 | - LX) <2 )
g1300 k-~ LS L4 opl .E 20 T =0.14K,,, +2.18
PN P =172 B o100 | . / e s -
i RN 6.810,-95 _-© ® KLY —X
200 _____I_.____fé—_.___ R B /Uf 22 E O WiEHRAE S U — 2
100 |eWsaEy Y —= 0 —0F } } i L5
OGRS V) — X i T, = 0.76K,,,+1.20
0 ) -100 1.0 .
0 2 4 10 15 20 25 30 0 2 4
FHHL & Kerswin (mm) 2y ) — MR o (N/mm?) ﬁ@*ﬂé[(aw (mm)
Fig. 10 a—KBf% Fig. 11 Bi, ap— 2> 2 U — NIREERIR Fig. 12 0~ Kae 67

Relationships between a—K,,.

Relationships between f1, ay—o3p

Relationships between 7,4, — K,y



RKMFBAIZEFTHR No. 77 U —F—TV =y ML 2R LEA 30-Joint T#4]

~ 50
g
£
< &
§ B @ EHRIE K=0
K o S K=2
R * WS K=3
4= 3.0
= OWUBIMIE K=0
& o O WBIIE K=2
53 OWEHAE K=3
=R O IS (ERF) K=2
O (ERH) K=3
1.0 L ]
10 30 50

NN FHEAE (N/mm2)
Fig. 13 D>HA W O EERE — 7RI

Comparison between Test and Calculation Results
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Comparison with past Results
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