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Abstract:

AlJ Standard for Structural Calculation of Reinforced Concrete Structures was revised in 2010 and damage control
design was proposed. However, high-strength shear reinforcement was not included. Damage control formula to
demonstrate the superiority of high-strength is needed to establish a control formula to introduce the riverbon 785
which is 785 N/mm” class high-strength shear reinforcement used for a beam and column part of reinforced concrete
construction. In this paper, we suggested a damage control formula of high-strength shear reinforcement riverbon

785, and its validity has been verified in experiment. As a result, the validity of the damage control formula of high-
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strength shear reinforcement for riverbon 785 has been demonstrated.
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Table 1 Verification test specimens

Size Main reinforcement Shear reinforcement
: : n Op Reinforcement .
No.| Series Specimen (N/bDoy) | L B D L/D | (N/mm’) Oy | arrangement 1(7)w Reinforcement
(mm) | (mm) | (mm) (N/mm”) b, (%)) (%) | arrangement
t
1 CA308-0-8W-2 600 2 0.84 | 4-K6.4@50
2 CA308-0-4W-3 0 0.42 | 2K6.4@50
3 CA308-0-8W-3 0.84 | 4-K6.4@50
4 | CA |CA308-0-12W-3 900 | 300 | 300 | 3 37.2 ?2])211? 121 | 4K6.4@35
5 CA308-1-8W-3 0.15 '
6 CA308-3-8W-3 0.3 0.84 | 4-K6.4@50
7 CA308-0-8W-4 0 1200 4
8 CB608-0-4W-3 0 0.42 | 2K6.4@50
9 CB608-0-8W-3 0.84 | 4-K6.4@50
10 | CB |CB608-3-4W-3 03 900 | 300 | 300 | 3 65.0 ?2])211? 0.42 | 2-K6.4@50
1 CB608-3-8W-3 ' '
SD685 of 0.84 | 4-K6.4@50
12 CB608-5-8W-3 0.5 equivalent
13 CC208-0-2W-3 o (687) 0.21 | 2K6.4@100
14 CC208-0-4W-3 0.42 | 2-K6.4@50
15| CC |CC208-3-4W-3 0.3 900 | 300 | 300 | 3 23.3 szle? 0.42 | 2-K6.4@50
16 CC208-0-8W-3 0 ' 0.84 | 4-K6.4@50
17 CC208-0-12W-3 121 | 4K6.4@35
18 CD308-0-4W-2 600 2 0.42 | 2-K6.4@50
19 CD308-0-2W-3 0.21 | 2-K6.4@100
900 3 38.7
20 CD308-0-4F-3 8-D16
CD 0 300 | 300 0.42 | 2K6.4@50
21 CD308-0-4W-4 1200 4 (2.21)
22 CD608-0-2W-3 0.21 | 2-K6.4@100
900 3 68.0
23 CD608-0-12W-3 121 | 4K6.4@35
24 CF408-0-2W-3 44.9 021 | 2-K6@100
25 CF408-0-4W-3 : 042 | 2-K6@50
CF 0 900 | 300 | 300 | 3 | 425 | SDO8S 16-D13 @
26 CF408-0-8W-3 (719) (1.41) 0.84 | 4-K6@50
27 CF608-0-4W-3 67.0 042 | 2-K6@s30
CG408-0-4W-2 SD685 16-D13
28 (300) 600 | 300 | 300 38.7 (719) (L41) o 2-K6@50
CG408-0-4W-2 SD685 16-D25 ’
29 | CG (600) 0 1200 | 600 | 600 | 2 45.9 (705) (L41) 2-K13@100
CG408-0-4W-2 SD685 16-D38
30 (900) 1800 | 900 | 900 40.6 (710) (L41) 0.44 | 2-K16@100

B: Section width
D: Section height

L: Part length
N: Axial force
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oy Strength of concrete
0,: Main reinforcement strength

p.: Ratio of shear reinforcement
b Ratio of tensile reinforcement
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Fig. 1 Dimension of medium size specimen
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Photo 2 View of shear crack width measurement

ST, s a2 )= FORMHTRAREAWIGE
(N/mm?®), fii: & A Wi Al 58 55 0 £ 1 37 A& 558 IS 71 B
(195 N/mm?), o: %, F:oOw AW A ST LIz & 2 HIGE
(A=20=2) Thd, &7z, K3 (@ 13¥ AWHISEDLL p,
OBfRE, (b) 13a> 2 ) — FEE o OBIfRY, (© 135]
SREKAILL p OBIRE, (D) IEME S L/D OBfRE 20
FHRLIELDTH B, K30 (@) (0 @ R3ns0O
Fl3 05=36 N/mm’ %, AHI3 36<0,=60 N/mm’ %, []
FllZ 05>60 N/mm’ # 2 NZNEL T3, 72, K30
B RSN BO0OMHNT p,=021% %, AFNZ p,=042% %,
OENZ p,=0.84% %, OHNZ p,=121% % ZNZNEL T
%o, RCHIUEY OfEHiTlE, RCHMOEBROMEEIZH T2
HiZzw LT, e AR U UEIRE 0.3 mm » HWv»Tw b,

Main reinforcement 16-D38
ﬁ Shear reinforcement K16

Main reinforcement 16-D13 i / Shear reinforcement K 13 g_ @ © ©
_ ‘Shear reinforcement K6 “ | ° ° ) [O %
2% g5 g2

-

T 17 266 17 NI o d o ﬂ

32536 32 I [ N
600 __5|O,|5 799 5|O,‘5
I 900 ]

(a) Medium size

X 2

(b) Large size

(c) Extralarge size

SHERADRIEERL

Fig. 2 Cross section view of specimen

JFE $# No. 55 (2025 4E 2 H)



R AR ) S — R > 785 & FH L 7RG IR T

0.2 0.2
g Qop=36 % 0p.=0.21%
= = 0y
2 s A36<0p=60 |2 s £p,=042%
52 Oop>60 ele Op.=0.84%
58 5E o
5700 52 00 Ope=121%
is RREE .
E % 005 A 5 E° g0s 8,
3 o Z mn .
Z 4 A AN
= 0 a = 0le e e °
0 02 04 06 08 1 12 14 200 30 40 50 60 70 80
Ratio of shear reinforcement p,, (%) Strength of concrete oy (N/mm?)
(a) Ratio of shear reinforcement (b) Strength of concrete
£ 0.2 Oo=36 £ 0.2 Qo=36
E A36<op=60|Z A36<0p=60
Z 0
gg 0B 0 op>60 $E Oop>60
5 SE
g 0.1 .“_E Q;; 0.1 ‘
E° 005 a Z E° 005 4 & a
E ] =
3 o 2 A z
& 0 a w < ™ "
| 1.5 2 25 3 1 2 3 4 5
Ratio of tensile reinforcement p, (%) Ratio of part length L/D
(¢) Ratio of tensile reinforcement (d) Ratio of part length

M3 BEBREHLE Qu BRAFZBEAMOURINEDR R

Fig. 3 Relationship between experimental variable and
residual shear crack width of @,

A 300 mm (1/3 247 —v) oKL, CANO O
g e EAM OB EHBIBRTH 5 IRET 5 ¥, RCHI
WY OHLZTH B AN O CE IR 03X1/3=
0.1mm ¥ 7% 275 K3IIRIND LI, SEREHEE
B3 TH Qu MFOFREE AW U EIAUIREIE 0.1 mm LU RIC
N 5TWwad,

42 ~HEHR

CG 2 ) — ROHTRERERR, KA A S & ORISR
RIZOWT, EMHEDE VL AK O CEINERICE 2
BT 5. B4 1AM A R=0.38X10 ° rad. IR
MR 2 R, WA KA & ORERIEER A b 12,
i o oEin, sl o oEln, PRI 0 UEIR O
NEIZFA L7t a2 ) — Fo/NEEDEL, &K
MhzT»z, TAKREORHEZ 2L, Z205HMA R
=0.38%x10 *rad. FEOBHEMIR 2 LUig 3 2 ¥, $M LD K
ELRBIFCOVEINUITEL, DUENOAED L 725
DL, B512, B Wil L) BRIk
B Y Qu NORAFEEEAN O CENIEORZEE R T,
M3 Qu OB AIRE ¥ AW O OB LR &, A3
il L) lBtkoffe v znesnk L T»3, X
DOOHNZ 65=36 N/mm® %, AHIZ 36<0;=60 N/mm® %,
CENZ 05>60 N/mm® %, BB AN QR TH AR OO
BNAIEELZNZNEL T3, K5 LD, ML
KEL72513Y, €AKODURINIEIIRS < 2 alMIcH 5
25, AW O CBINIE I T 2 S ERIER OIS <
o THEHY, SFHERIRIZHBIBIRIC % > TWi v 2 ¥ 938
HoNe, Licdi->T, EHHAVLIROSETHNUT, KRS
M EOFIR 23R 72 THRWEEZ 5N b,

JFE ¥R No. 55 (2025 4£ 2 )

Medium size Large size Extra large size

= e ——

4 BB R=0.38X 1077 rad. BERFIEMIR
Fig. 4 Failure propertites of R==0.38 X 10 * rad.

0.2

Oop=36
A36< 0 =60
Oop>60

o

—_

N
T

0.05

o>

B

Residual shear crack width of Q,; (mm)
o
=

]

0 500 1 000
Section height D (imm)

5 EMEWVE Qu BDRARFZEEAMOUEINIEDR R

Fig.5 Relationship between part depth and residual shear
crack width
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strength calculated by Eq. (3)
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