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Synopsis :

RIVER COLUMN (I-type) developed for use as a subway tube column has two flat type
base plates which are different from conventional ones. Therefore, the authors
investigated the bearing strength of RC beams supporting columns, and developed a
new method for reinforcing beams relating to the positioning of reinforcement bars.
Tests were coducted, at first, to confirm the relationship between the bearing strength of
the beam and the dimensions of columns using small test specimens. From these tests,
it was clarified that the bearing strength of concrete beams without reinforcement could
be determined with only one parameter concerning column-baseplate proportion. Tests
were also conducted using RC beams to confirm the effect of this new method of
reinforcing beams. Through these tests, it was conculuded that the bearing strength of
RC beams can be calculated exactly with the new method and the safety of the new

method is adequate enough to allow the design of column-beam connections.
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AIIROR—VnbEETEET,




il B SO AR M R CHT D A4 /7

Bearing Strength of Concrete Beam Supporting Tube Column

H N F =

Shunso Kikukawa

B OE B

Tadanobu Nishibori

1—%***
=]

Synopsis:

OB OB T

Katsuhirco Murata

RIVER COLUMN (I-type} developed for use as a subway tube column has two flat type base plates which are
different from conventional ones. Therefore, the authors investigated the bearing strength of RC beams sup-

porting columns, and developed a new method for reinforcing beams relating to the positioning of reinforce-

ment bars.

Tests were conducted, at first, to confirm the relationship between the bearing strength of the beam and the

dimensions of columns using small test specimens. From these tests, it was clarified that the bearing strength of

concrete beams without reinforcement could be determined with only one parameter concemning column-base

plate proportion.

Tests were also conducted using RC beams to contirm the effect of this new method of reinforcing beams.
Through these tesls, it was concluded that the bearing strength of RC beams can be calculated exactly with the

new method and the safety of the new method is adequate encugh to aliow the design of column-beam connec-

tions.
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Tahle 1 Mechanical properties of concrete beams

model
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Table 2 Mechanical properties of base plates

Specimen lot o (MPa) Ec (MPa) Specimen lot | Y.P. (MPa) | T.S. (MPa) jElengation (%)
A a2z 225.6 2 81 g 382.5 539.4 26
B 15.6 -

c 1.1 - B 353.0 519.8 27
o | Maximum compressive strength, Fc [ Young's modulus C for 1 3432 599 § 13
=36, 4Bmm
Table 3 Small type concrete beam models
Base plate Tube column
Lot of concrete
Dy (mm) fs {mm) Dy (mm) Dy/ Ds
8 B
12 A
16 B, C
240 20 108 0.45 B
24 A
36 A
48 A
8 B
12 A
i6 B
240 20 132 0.55 B
24 A
36 A
48 A, B C
8 B, C
12 A
16 B
240 20 156 0.65 B, C
24 A, B, C
38 A
48 A B C

Dy : Diameter of base plate,

ts - Thickness of base plate,

Dy @ Diameter of columm
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Table 4 Bearing test results of concreie heam models

Dy Dy iy (mm) o (MPa) }:riﬂ?li\zi;tren gth” ATE-A
8 15.6 17.5 L12
12 22,2 2.8 147
16 15.6 23.2 1.49
" 18.1 218 1.20
0.45 20 15.6 24.4 1.57
24 22.2 443 2.00
36 " 51.0 2.30
48 " 55.3 2.50
8 156 17.1 1.10
12 22.2 33.8 1.53
16 15.6 246 1.58
20 18.1 28.9 1.60
24 222 51.8 2.34
0.55 36 ' §3.3 2.41
48 " 37.1 1.67
" 15.6 32.7 2.10
" 181 30.8 1.70
8 18.1 25.0 1.38
" 15.6 25.7 1.65
12 222 483 2.18
" 18.1 32.3 1.78
16 15.6 29.9 1.92
20 u 28.1 1.80
i 18.1 32.8 1.81
" " 312 1.72
24 222 409 1.84
0.65 ” 156 25.2 1.87
” 18.1 327 1.80
" " 33.1 1.82
36 22.2 54.9 2.48
48 " 481 2.17
" 156 33.1 2.12
" 18.1 40.9 2.26
" " 36.0 1.98

»  (uotient of maximum load devided by hase plate area
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Fig. 2 Test results of small concrete beam models
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Table 5 Bearing test results of small type RC beam models

of RC beam models

Speci N Rate of reinforcement }_(i_],“; (if effective Bearing strength .
pecimen No. reinforcement Rativ to No. 9
p 90 pe ™l o (M)

1 1.94 1.05 936 1.81
2 1.66 0.82 81.5 1.57
3 1.38 0.54 715 1.38
! 1.10 0.30 60.9 118
5 141 0.90 90.3 1.74
6 0.85 0.44 69.7 1.35
7 0.56 0.16 55.9 1.08
8 1.13 0.67 75.5 1.46
9 0.00 0.00 51.8 J 1.00
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Table 7 Bearing test results of large type RC beam

models
No. | PukN | PN | PoN® | P./Pa P./P:
1 4158.0 | 4326.7 5.86 0.95
2 5815.3 | 5807.5 8,19 1.00
3 709.8 5795.7 | 5672.2 8.16 1.02
4 74040 | 56821 10.43 1.24
5 6766.6 | 5969.6 9.53 0.97
6 83357 | 6772.5 11.74 1.23

1} Allowahle ioad assuming that allowable stress of
conerete is 8.83 MPa

27 Maximum bearing strength obtained from tests

3) Calculated maximum bearing strength

Tahle 6§ Large type RC beam models

Base plate Steel bars
Specimen No.| o (MPa) Reinforcement method
Dy {mm) 1y (mm) Y. (MDa) Class Y.P. (MTa}

1 21.4 Grid type reinforcing 32

2 227 # 32 5D35

3 26.5 " 25 Iy 25 347

320 343
4 25.9 4 . " D18 356
o | BeiDee058

5 26.5 Spiral type reinforcing " D13 380
6 24.6 " "
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- 118 —



Vol. 14 No. 4

U & A RC HIOHR 523

No. 1~4iz2w7id, LF(2). (3)XzH
WO 2 L2z, —h, T 8 TR
L7zNo. 5, 6122w TiE, {2), (3)XoiEHE
iz T T ERWNY 2EE R,
Lot ®ETid, frEasidffioed st 20, #H
PRz 2nTid, A7 7E%EE L - R F MR -
INFEL 72,

VU bodtgoid, BoR7 TR TI3ER
EEE—HLTEY, JHsLaMfhoisEE
-AREREHCEATEL LD EEZ I LIS,

£
]

5 #

EEEBTH LN RELUTICHET S,
(1) #EEolizy X ERICH, 2T, HEWRLT T
WEBEWT2» 2 ) — O EMES AL 72
A, MEFEENAOENE s YES s 0 I

HALTEEY 2t AL LR, o3
iR s/ rs AR AIZ 2 B &, IS, TIERSRER A~
OIENEREEFCL N, BEED» L - TRTT
b, Lizhi-T, EAE, BHREEIKREN 2 ~10
BETRETHD,

(2) BFTEEMET ZBE, HoEEnNERE
BT 2UBICEDTAE I L0 LD, SR
o XEMMAEFRES 52 EATFRETH D,
IOWMEREIN L/2EE T100%, HTLETHET
0 %Ik e B e L TEHEL 2838k
B E s e F Hv 2 &, Hiomiih 2%
A, +ouEETTWNTE D,

(3) KM RCH# Bl hERHELR, EF
DExET TR, TECHET e s e LiERY
T ERER SRS B B ER I EA
b, bt HREET AL REEL R,

, (1973}, 103—115

g £ X B
1) #N&E=s ) THRTHEMERS) s—aF2 (1 247) OB, NEMNSEHER 13 (1981) 1, 172—178
20 BN TS — o FEROBGERFHC T 2R, ERASSEAR
3) RS Tor s — P ERGEE,), (1974), 43, (LARYE)
4) THIFEE "L 7 7, (1966), 111—134, (iS3E)
5) WEREAEHES CTEUN T 70— P I, (1071), 178183, (35 HiMR)

— 119 —



	★j14-515-523
	j14-515-523

