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Investigation on Structural Performance Evaluation of RC Members using Comprehensive

Experimental Database

Summary

(1) Development on Comprehensive Experimental Database for Structural Performance Evaluation of RC
Members
Past experimental tests are collected and comprehensive database for RC structural members was
established. Target members are beam, column, column with walls, beam with walls, structural wall, and
beam-column joints. These test data was collected from 4 Japanese journals with peer reviews issued from
1975 to 2013, which are “AlJ journal of structural and construction engineering”, “Al) journal of structural

» u

engineering”, “concrete research and technology of the JCI”, “annual proceedings of the JCI”.
(2) Verification of design equations and applicable scope
Using the established database, the design equations in the manual for national structural standard and
guidelines issued from academic societies were verified for each structural member, the accuracy was
shown. In the investigations, applicability of design equations was discussed considering the various
conditions in the database which are loading protocol, configuration of specimen, material strength and

others.

Using NAS (Network Attached Storage) set in National Yokohama University, the database system was
established. The system had security and toughness, large capacity with RAID function. The users with
access right were able to access the database easily and manage the latest version by editing the file in the

database via the Internet. The backup of this system was established in the server of BRI.
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3.5.7 MERABIMIETR

FEORRIIMAR TR & 0%, S AN MNT FRARIZ R o 7o R DR 2~ & O AmMAINE &, sbERITE (3=
T OOEIN AR OFMAINE) & DlZR LTS, FBIREEPER TR, 1973 FICEEFE

EARELEHABBIRNASEAIN TV,

a. BBRABIMEE TR B9 (313
(BAMi Ao (M/IQD) 2.0 DI
ay = (0.043+1.64n - pt +0.043a/D)-(d/D)?

n: Yo RE, p, o BIEEEGLL

a: 7 ANRVESE (mm) =3.0D

D : ¥ (mm), d : ZOFZHEV (mm)
(FEAMWr A ) (M/QD) 2.0 &) M/QD=1.0

ay = (~0.0836 + 0.159a/D) - (d/D)>

(3.5.9)

(3.5.10)

ek, AL pt=0.4~2.8%, a/D=2.0~5.0 OHFHIZ & 5 FEEREEOREE & 42 &, +30%
DOEFFICEEED 0% N ALIBREOREETHDL E LTS, a/D=1.0~2.0 ORBRIKIZONT
B.5.10)RDFHEHITIT D DX N KX NAL30%DEFICEE R D 80% N ALKELZE L TEHY,

(B.5.9TEIETH LV IFANCHERENRWE S5,

& ;

-

E DB
c:ﬂwﬁwmﬂﬁ“? 5
YiIgE Ik & 1 1 Gy

04}

0.2 0.3 04 05 05 07 04

— (D) R A

% 3.5.30 HBFADER L KRR & FREO g9

3-60



b. EERE & EMBEDHLE

T AR M/IQD=2.0 (12815 a7 U — MR £e60 UL E L P60 AKimiZ/E@h] L, PR
SRR T R 0D FEBRAE (FEPERIME 35 RLE) & 5HEAE(3.5.9)3 & D 4, X 3.5.31 38 L UV 3.5.6
IR, [REELD, HAM A SV b s M/QD<2.0 I2351F 2 EERE & 3HE{E(3.5.10)20 & D it L
TR %, X 38.5.832 BLOE 3.5.7 ITRT,

TS T —Z TR AT T — 2 Th D, EBRMEIE, JFHlE L CERsUCiiE S
TN D EFBERIEONM /) & R A L EFR L TREL TWD,

(PHEPERIE 2 BHREAE & L7 A

BRVERIPEZ BT — X D DBRIT 2 Z ENEHEL LS, T2 ORENRARE LT Z O FikE R
A L7,

HAM AR MIQD=2.0 TiX, EBEFHEREO FHMEIZEAR T 0.72 TH 508, ZENREL
% 53.0% Th o7z, 5%, T—HXORELZN LS00, T—X OB EDOBRIENME
ThbdEEZOLND, T TRLET—XTEAHZ L1, BEHELICE > TIREINBERA
RIPER =1L, 12IERY I TH DL L EZX B D,

HAMT AR MIQD<2.0 T, FEBVEFHREAEOFHMEIT AL T 1.11 TH L, EEiRK
X 51.7% ThH -7,

c. EEREHEEDEZERTFHIH

4 3.5.33 75 1% 3.5.36 12, BRI T (GRVERMIMEIZEHRAE)  (GRBRME FHEME) &=
7V — NEEE, AW AN, BIBRERA s KON AR AT O BEMR Z2 R T,
FEORARIIMEAR T2 CRPERIMEIZEH M) O SEBRME & FHRMEIZH W TR BB A b7z DI,
a7V — FNRE, SAMARVEBIOEGRHBE CTH - 70, BB T EH BRI N
495N/mm? £ CTOFEBRT — X M L TIRESN TS, LEBn->T, ZZTHRVHFE->TND
SD490 UL L msR BESR A XM H B & 70 D, A%, HEERELZ I HIn ELEEs72012iE, &
RN OMIE & LI ETRESAG OB PN ZBETL2MLERH D EEZ HILD,

3-61



&

1

A

pai s

%z

#3.5.6 HAW AU M/IQD=2.0 (HIFRIRSEITRY) I2B1T 5
PR RIS T2 (GEBRME,/FHEAE) OFHE
it U o X 1 R G

FEK R RITEE T =3 (RERIEStHEB) T—%:M/QD=2207—%

T8 FIE | EBRY | KKE | F/IME| £30%LH
EX7 100 0.72 28.1% 1.21 0.40 53.0%
(fc<60)| 66 0.75 28.1% 1.21 0.42 56.1%
(fc=60)| 34 0.68 29.1% 117 | 0.40 47.1%

06 T 7
0,
M/QD=2.0 30k
o o5 |—° BT IR 1T EL (F < 60)
g ' o BIFRREFTE (T c260) ||
S &
& e
o 'Rd K -
o 04 , 7
& o 1o ~30%
W S | 5 -
el 1) -
t‘i # e o@% I
H 1) 0 o .-
= & YA
fiué = 02 O%O.""/ A
£ g (RBBEP ~
8;.0" 0
A o8 G
0.1 5 .,O'
/./> /-/A O
00 £
00 0.1 0.2 03 04 05 06

BRARRBIMEETRGIERE aycal

3.5.31 AWM AU M/IQD=2.0 (HIFRBEIRIEATAY) 2B 5
REAR SRR T 2R D FEBR i & 355 o Lhiik
(HR T BRARSEATRY)  * D eI 1 e &

3-62



#* 3.5.7

93

AW A MIQD<2.0 (i FRRRSEITR) 1B %
FEORAIPEAR T (BRI, FIHRAE) ORFEHE
BRIV 5 B 2

FER SRR T 2 (REREEHEE) T—4%:M/QD<2.0T7—4
T—3E THE | TENRE | &xKE | &/IME | £30%LLA
2K 29 1.11 32.6% 1.72 0.43 51.7%
(fc<60) 19 1.11 28.6% 1.59 0.43 63.2%
(fc=60) 10 1.11 40.9% 1.72 0.51 30.0%
06 7
0,
M/QD<2.0 +30%
e o5 | O HIFRREFEE <60 7
CO O HIIFBRETR (Fo260) |/
3 B J
® 14
@ 'Rd / d
= 0.4 —
& *ﬁ ’ —~30%
ﬂ{_/K == ‘, v :
l'L ﬂ '/ . . P
w= 03 7 o
#HJ . -
FH K 7
i # b .
7 02 EO —1
4 ,."
/O @
0.1 = -
& 0
;A O
00 «
0.0 0.1 0.2 0.3 0.4 0.5 0.6

PRRREIMEETEGHEE) aycal

3.5.32 HAMr A R M/QD<2.0 (HiFRRIRAEITRY) 1cBiT 5
R AR ARURIEARR T 38 0> SEBR A & B BRLAIE oD Lh il
(T RRfRSEATAY)  * o RIPE (X F A A £

3-63

&

pai s



1

+HfE

REK R BITE IR T RO EERE

+HfE

f

BER AR T =D EERE~

ke.exp.ke.cal

ke.exp.”ke.cal

1.50

1.00

0.50

0.00

2.00

1.50

1.00

0.50

0.00

O HHITREIRITITE! (F c<60)
O RAIFIEIRIEITE(f c=60)

‘o)
®)
© 9%
®

i

0 50 100 150 200
a9 )—hkRE fo [N/mm?]
3.5.33 BRI AMIMEAR TR (S8R FHEME) —=> 7 U — MRERMR
(AT BRAR A TRY)  * B MR L 3 F A 2 o
| |
O HHIFFRREITE (F c<60)
g O BIFRRESTE (F 0260)
oé o
8
: [
J . g
o6 0
o 3
®
0.0 1.0 2.0 3.0 4.0 5.0 6.0

HABR/SH M/QD

X 3.5.34 FRRARIMEAS T3 (SEEREGHREE) — AW A S R
(HRTBRARSEATRY)  * DM eI 15 e 2

3-64



+HfE

f

R mAIEIE T R D EERE~

+HfE

a

PR RAIMEE T R DRERE

ke.exp.”ke.cal

ke.exp.”ke.cal

i
w
i
s

2.00 | I |
O BHITFEREITE (F c<60)
O HHIFREKSEITE (F c=60) 8

1.50 é
3 08°| o %
1.00 @

NS kP

0.00

apn &
@

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
SI3REXALE pt [%]

4 3.5.35  FRARAGIHIMEAR T (S2BRAE,BHRME) — 13RSk L BIMR
(R BRARSEATIY)  * o PR R S 2

2.00 I T

O HAIFIEIRIEITE(F c<60)

O HAIFEIRIEITE(F c=60)
1.50
100 \ N\

Q oV
®6)

op®
0.50 5o
0.00

0 200 400 600 800 1000 1200

FHRE fy [N/mm?]

4 3.5.36  FRIRAHIPEIR T (S2BRIE 7 FHRME) — A REERILR
CHETERARIEATRL) >IR3 5 5 2 ]

3-65

pai s



PR i)

3.5.8 BIRAEWA

FefRAZEAIL, X 341 IR LXK DI, BEMITENTITFE—A L MZL-T, 55k
IR DBEARIREICET D 2 L2k - T, MANEEITH 20, iIFBERRICEST2HE S LD R
MDA TH D, BUEIE, 3.5.7 17 LICBERARIMER T ORER (FEX) 2 Wi EEHE
N—EI T D, LATIC, FEBRE & FHRE O R R a7,

a. BRIRRZEMA Ry

(rad) (3.5.11)

L
" a,-K, L,

Q,,, : MTF&EHRE (kN)
a,: BERRIPER TR
K ERE (KN/mm)

e

L, fiM & S(mm)

b. RERE L EMBEDLLLE

a7 J— N £e60 LhE & £e60 AR L, AR SE A O iR & §H5mG.5.11) &
DOl E, X 3.5.37 BLUE 3.5.8 1TRT,

FefRAER AL, HTRBIRE & BRARIMER TRE AW CTEB S TWD, 2079, FEBk
il FHRAEIX 1.0 BIZITIE DDV TWN 5, EBRE FHEMEOYIL 1.31 ThH 50, EEREN
35% EARRIC K E L, ERT — X OFEMERLMLETHDL EEZBND,

c. ERE/FEEOEZERFI

4 3.5.38 751X 3.5.41 12, FRIRAETES (FEBREFHHEME) a7 U — MR, FAK AR
b, BIESKAE I X OV R O BR A2 R,

FEAR AT A (FERE & 3R I8 W T bR AL O N OIXEMBERBE ChH -7, 3.5.7
R LT BEARSRIPE IR R RO BEHE RICkTIG LT, EFICEMEST 241 L7253y, B
SRR N T~ 2B M3 & 0, FERANRRIR AL A O FESE,/ FHHEER K X < 72 5
MZ2R Lz, ZhuE, ERBENEBRELSNZEAORY VN TN RES NN L
L CHEHEHAN E 2D T — 2R GFENTWAHT-DEEZLND, BL, EMHEEUSMTY
WERELZERTISE TV ARFREENTWELTED, 5B S ORIBEDLETH D,

3-66



#3.56.8 FRRHAA (EREFIHEME (BT OHET —2 (T RRETR)

93

RREERA (RRIETEE) 7% TR EITE R
T—E% EHE | TR &xKE | R/ME | £30%LA
21K 129 1.31 35.5% 227 0.46 41.1%
(fc<60) 85 1.26 34.1% 227 0.49 50.6%
(fc=60) 44 1.41 34.7% 2.14 0.46 22.7%
2.0 O 7
(@) +30%
— O /-/
§ /-/- O
E‘ 1 5 O A A'A O
. 7
2 & 0
0: Q) A/A O P
—~ A’ — 0
& §o 9. ~30%
E @ o
& %82 ,
i 20
K : +1
& %, &Of@/l% o
T O 0 0 A,"AO
/./. rd /'/ O
4o ne -
',AO O BHIFREIRIEITE (F c<60)
O BAIFBEMRSETE (F c260)
00 & |
0.0 0.5 1.0 1.5 2.0
B FRRRIEER A (BT EIE) Ry.cal [%]

4 3.5.37 RRRAALTS (S2BRAEFIHAHE) kb
(R BRARSEATIY)  * SRR R S0 2

3-67

%z



w
ot
]
Tkr
X

4.00

fml
o O IR (F c<60)
< 300 O BIIFBRERE (F 0260
w
& 3

>
& 200 8o fot—m
g3 © op| °
':.: .
W& 1 o S
< 6?@
XKt
:,E
# 0.00

0 50 100 150 200
a9 —kEE fc [N/mm?]
3.5.38 KRR EAA (FEBREFHEME) —=> 27 U— MRERMR (P RRIRAEITRY)

4.00
o
& O HIFRRAETE (F o<60) |
N o HIFIERIERE (F 0260)
8
& o
K& o0 O
s\ 2 S
N o O
o g o ?
I 1.00 A
:K
& 05 0
g
H 0.00

0 1 2 3 4 5 6
HABR/SH M/QD

4 3.5.89 KRGS (GBI G — AW A S BIfR (T BRI TR

3-68



i
w
i
A
Ev&ij
X

4.00

+H1E

O HHITREIRITITE! (F c<60)
3.00 —

O HHITREIRITITE! (F c=60)
o @
2.00 oJ0)
O

|
S, 8| %% O
I

a

o

Ry.exp./Ry.cal

ik 9

HE (FRRRBF LT B DRER(E

0.00
0.00 0.50 1.00 1.50 2.00

SIEREXFLL ot [%]
4 3.5.40 [RRAATES (FZBRAEGHEAE) —SIaRERAFLBIMR (T RRRIEATRY)

00 3.50 4.00

4.00 , ,
Jm| O HIFRRMREITE (F c<60)
ik O BAIFRERETE (F c260)
#= 300
AN
m _
& 3
K & 200 G Q ® lo
& 2 o oA O 9 00 8
N
W& o 903
i 1.00 @"O_()
4<
3
=
# 0.00
0 200 400 600 800 1000 1200

FHBFHEE fy [N/mm?]
3.5.41 BRRAAA (FEBE/FHHEE) — EMmErEate (i RERETR)

3-69



PR i)

3.5.9 BRAERA

IRAZEAIL, ERTHELNZETIEEICBWT, &R0 5 80%IZM KT L 7=
ML LTERT D, BEHRGHRFCBO L, P &REE L L CRE LIZFHHEEZ FE 2 RE
WY LTS, WL, BEERGEDE LcM MR e e bR L NS 2 &
b, LIERoT, S ORFIRIE L V) BBREGWTIE RV, FHREIE, 3.5.6 1IZR LB
XU Lo TRIE SN D MITERBEOTEAWITREDS, P HRMRE GHEM) % FElo7iFoZ
L LTHELE, 22T, BREOEESEZZE LIzGd &, WMEREEA L LT, BRAIC
HMAZELADERNWT =2 EZHWTT — X 2B LR A2 L TICRT,

a. REZEEAR,

R, 1, T HRE DO AMIREZ, (3.5.8)3IC L - TUvEEEA A 2 i S S CEE L, dhif e
RO AR 23 (3.5.5) D I # R & RET 2 AEBAZHNT 5, £L T, 3.511)XiC
R DR EAETE A 2N A CIRAAER A GHRM) 2FHM L,

b. RERE L EBEDLLE

227 U — MR £c60 LLEE P60 RiEIZERI L, RIAERAMAOIERE  (FEIERE X FE )
CEHEE O A, [X]3.5.42 B LR 3.5.9 (R T, [RIRRIS, BRIV A O FBRAE (PRI X5
BRAE) & YAMERERA GHARE) & olbiks, [¥3.5.43 83 L0 3.5.10 IZ7RT,

3-70



i
w

%359 WRREMA (BRI FHEE) ICHETBHEHT— ¥

(BT REAR A THY)
[RRZER A (EERE.5HEE: Ry+Rp) T—4: BT (R Fc1TE R A4S
T—5%% EHE | TEERE | &XIE | &/IME | £30%UA
21k 261 1.75 58.1% | 832 | 060 34.5%
(fc<60)| 175 1.81 642% | 832 | 060 33.1%
(fc=60)| 86 163 458% | 405 | 063 37.2%
8.0 0 —
© ;12 +30%
7.0 5—=40
3 o) GDO@%./ o
—_ @ /./
£ 6.0 8010 &g 0
& OO% Cg ‘
@ 50 5 . —30% _
% K -,,
ﬂl./K o gDOI 5 ') |- '
& 40 . 5 _
R o) Qo B
m 3.0 53 O
(@) 