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Capacity Evaluation of Composite Beams Composed of End-Reinforced
Concrete and Center-Steel

gt & gl?
b B -

Park, Jung Min

ol % _DF_“ ?:I 7| %3) ?:' 9—|' =< 4)

Lee, Seung Jo Kim, Ki Wook Kim, Wha Jung

i

= lé«% g HReE
RCT2E Zol7h S7HEFE Vs

Asick e i@‘ﬂo“%ﬁ FAAME 4+

o] 547\1#}@, Vsre, Eq(3) ~(5)2] ‘é bl AAE dukAo

e FadrR o] YARA 2 &

ABSTRACT : This study mvestlgated the capacity evaluation of composite beam of the end-reinforced concrete, the center
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steel with attached main-bar of stud-bolt welting and flange with main parameter, such as shear span depth ratio
{a/d=15. 2.5. 3.5), reinforcing method, reinforcing length, and steel main-bar ratio. The test results are summarized as
the capacity ratio of Vsre, test/Vsrc, the gradually decreased, with the

tendency of decrease being remarkably more than a/d=3.5. The reinforcing method showed superior result both vertically

follows: As the RC section becomes longer,

and horizontally. And, capacity increase ratic displaved tendency that main-bar fixing length is obvious in G.15L, and

underestimate experimental value usually in Vsre, Eq(3)~(5) equation. The capacity estimation was proposed equation

by regression analysis with change of shear span depth ratio and main-bar fixing, steel main-bar ratio.
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Testor SC;]Clcg,lmngL Specimen Section(mm) I\‘]i;ai;li ﬁg;‘ns_lggl o | Stedl %tzd I\-IasitanDl:l)ar Main-bar fixing Reinforcing [RC part|  Main -
b [ D ratio (¢) 1alio | vatio [\ iethod| Length| Mothod|Longth| Longth | Porameter
RSISFVH [RS15F10020] F C
RSI5FV  [RSI5F10A201 F A L
RSIS8VH |RS15810C201 8 C '
RSI53V  |RS15S10A201 S A
RS25FVH |RS25F100201 F ¢
Lee ™ poosiy [RS25RI0A201 P A | RC part
beung - 0.21 25d
To | RS25SVH [RS25510C201 S c length
RA25SV  [RS25510A201 S A
RS35FVE |RS35F10C201 F ¢
RS351V  |RS35F104201 F A -
RS35SVH [RS358100201 S C ”
R385V [RS355104201 S A
RSO5FN  [RS25F10F301 ol B
RS25SN  [RS258101301 S F
RS25FS  |RSZ5FI0E301 F I
RE2538  [RE25810W301 H-200 8 K
y RS25FX [RS25F10D301 180 F D
M| RepssSY [RS25810D301 . - , S D . Reinforcing
B};_L;{;ﬂg —osre reosromao| 150 | 300 |3DL3| 0.0094 (0156 :” 0.0671 0.14 - g 0L nethod
RS258H1 |RS25810B301 ) s B
RS2GFH2 [RS25F10C301 8 7 C
RS258H2  [RS258100:301 S C
RS2AFY  [RS2BF10AZ01 P A
Re25SV  |RS25810A301 S A
RSF251020 [RS2517108201 I 0.2L
RSF251030 [RS2EF10B30] F 0.50
RSF251040 [RS251°10B40] El 0.41.
RSS251020 [RS25S108201 s | 0.2L
RSS251030 [RS2551013301 8 030 | 254 | Mainbar
Lee Moge951040 [re25510840] S 04l fixing
SCUNE e T51520 [RS25F 166201 F B oo length and
Jo Reinforcing
RIF231530 [Re25F 158301 r 0.3L length
RSF251540 [RS25F15B401 Gl 0L
R88251520 [RS258158201 8 02l
1895251530 [R$258158301 8 0.31.
RSS251540 |RS2ES15B401 s 0,41
RW5IF  [RS25F10B307 , ‘ il | F
—or1s Rs2s10830 3DI0| 0.0033 0‘”'”1{—200 0158
RS259F  |RS25F10B30! L x oo | F
Lim [ reoses Reansomans $DI3| 0.0080 0.100| 15, - 0282 [ Stecl
Byung HSZ53F  |RSZ0F10B304 200 | 350 ‘ ‘ B X 10,0577 " o1 B 0.3L malnjbar
Ho - 3Di6) 0.0003 10.155 © 0.442 ratio
RS2538  [RS25310B304 . s
Stie U Ll LA o) 0.0135 0255 0638 [—
RA254S  [RS25S108307 3

Z1) A% RSISF100201 (R &% RO S5 & (IBIRCTRE ol (45:1.5d, 25-‘250’. 35:3.5d))

(F: g2y (23789 S AHzBESW)) (100 23380l (10-0. 1L, 15:0.15L))

(O Bz (A:43 l—i A - o S G A RS2 e D ﬂk}y_ﬂ 10N Z{KH;L A A R S

(20: B2Bdo] (20 0.2, 30:0.5L. 400 0.40), (1088E30) (10 (14 20 0158 3:0.282 4: 0442 5:0.6385)]
F2) £3=39.2Mpa(REABA) FLA A8). 4 GQPHN (o) + 0.06
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Horizontal shear reinforcement

300 270
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150
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Main bar anchorage

0.1L

750 a 150
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Main—bar stud bolt

‘ welding ‘
200300 ‘
HL 4.5
‘ H = 200 X 100 X 5.5 X 8 Pots
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T R b 1o @i b 1o enoo PL-web welding PL length 0.1L
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3.2. CBO| AN BRE 71 LA

3.2.1 9¥A=33](1982), RCHERALM i - E3lA

Vo=V, +V, (1)

¥

AZ\M: V, =t d, - Jf(AEF AchyE)
V.=b-jla £, +0.5- J(P,—0.002)]
(SR ES- A=)

3.2.2 Y¥AZ320(1982), SRCTHEAM 1E - T34
V.!'VC: V¥+ V(,' (2)

A7V, =1, d, - f,(2EE AchlE)
Vc:b' rj [;‘a'fs+0'5‘ wP' uft]
(ZHAER Hehi=)
3.2.3 YRESR (FR3FR) . SADE ETAEA

Vo= Vot V,, (3)

src sy

A7) V= fo - t, - Z(BERAE)

d

By ="\ qpg (d:mm) B,="V100P,

3.2.4 WU B0 5 (1994) AH
VS"L': V1!+ VC (4)
AN Vi=Fp- b, dt V,
fvuZO-Gf(i-‘SBd' 18/; : BS & 4f95 a
4k
ﬂa’ 100 (d mm) Bﬁ JJ\/W
S 14cot’g " /
v, : Eelzolzel ga 78 2o AU
F— & 1995)

1
=GV EBa By by d
(Avtagib)e] 98ke p3t AR o]
sje] Hehie)

A) =3.58(5) 1 (2.5 27 >0.5)

S a
d
ALY =0.94(0.75+1.4L) (4 >2.5)

3.2.5 & 5 (1996) A4

Vayem V,, T Vo, + V, (5)

yo

o Vo= 12070806z onyey)
o.o:x(%)noo]xvﬂ.

Vca_f(d)f Bd Bp u'
(e 0|9 ehie)
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Theoretical proposed capacity (Vi kel Expcrim_onted Vo tesed Vi b PI.'OD()SE)d

o ; capacity capacity( Ve orp}
R T e T e | Ve | Ve v | Vs [ Voond | o/ | Vool | Tl | Voo | Vieaod
Eq(l) | Eq(2) | Eu(3) | Eq Eq(5) e VieBa(D) | VaEa(2) | Vedfa(3) | VieEald) | VEa(d) |Eaf6), (T | Vo

RSIEF10C201 || 17.477 | 18.272 | 25595 | 28.06 | 32.872 23115 1.323 1.421 0.903 0.824 0.703 26.113 | 0.885
RSISF10A201 || 17.477 | 16272 | 25595 | 28.06 | 32872 22.385 1.281 1.376 0.875 0.798 0.681 26113 | 0.858
RS15810C201 || 17.477 | 16272 | 255095 | 2806 | 32.872 22.397 1.282 1.376 0.875 0.798 0.681 25.900 | 0.826
RS15810A201 | 17.477 | 16272 | 25,595 | 28.06 | 32.872 22,209 1.271 1.365 0,868 0.791 0.676 25900 | 0.858
RRZEFI0C201 [ 17.477 | 16,272 | 25595 | 26.548 | 23.971 15.690 0.898 0.964 0613 0.591 0.655 19.053 | 0.823
RSZAF10A201 || 17.477 | 16.272 | 25505 | 26.548 | 23971 14,894 0.852 0.915 {).582 0.531 0.621 19.063 | 0.781
RS25S810C201 || 17.477 | 16.272 | 25,585 | 26.048 | 23971 15.421 0.882 0.948 0.603 0.581 (1,643 19.301 | 0.799
RS258104201 || 17477 | 16.272 | 25.595 | 26.548 | 23971 15.018 0.859 0.923 (.587 ().566 0.627 19.301 | 0.778
RS35F10C201 || 17.477 | 16.272 | 25595 | 22447 | 18.383 8.737 0.500 0.537 0.341 (0,389 0.475 11.893 | 0.728
RS35F10A201 || 17.477 | 16.272 | 25595 | 22447 | 18.383 8.033 0,488 0.524 0.333 (.380 0.464 11.993 | 0.711
RS35510C201 [ 17.477 | 16.272 | 25895 | 22447 | 18,383 8.885 0.508 0.546 0.347 0.3% 0.483 12.702 | 0.700
RS36S10A201 | 17.477 | 16.272 | 25,595 | 22447 | 18.383 8.332 0477 0.512 ().326 0.371 0.453 12.702 | 0.656
Average 17.477 | 16.272 1 25505 | 24150 | 23.960 16.120 0.930 0.950 0.604 0.584 0.597 19.177 | 0.7
Deviation 0 0 0 2477 6.232 5.939 0.340 ().365 0.232 0.179 0.097 5829 1 0072
RS25FI0F301 || 17477 | 16.272 | 24.037 | 24401 | 22.514 14,834 0.852 0.915 (1620 0.610 0.662 19053 | 0.781
RO25S10K301 | 17477 | 16.272 | 24.037 | 24401 | 22514 15.018 0.859 0.923 (.625 0615 0.667 19.301 | 0.778
RS25F10E301 || 20,832 | 19.627 | 24.037 | 24.401 | 22514 15.126 0.726 0,771 0.629 0.620 0.672 19.053 | 0.794
RS2AS10E301 || 20.832 | 19.627 | 24.037 | 24401 | 22.514 15,268 0,733 0.778 0.635 0.626 0.678 19.301 | 0.791
RS25FT0D301 || 19.253 | 18.053 | 24.037 | 24401 | 22.514 16.810 0.873 0.931 0.699 (.689 0.747 19.063 | 0.882
RS25510D301 |f 19.253 | 18053 | 24.037 | 24.401 | 22.514 16707 0.868 0.925 0.695 (.685 0.742 19.301 | 0.866
RS25F10B301 || 17.477 | 16.272 | 24.443 | 28.329 | 22763 16.261 0.930 0.999 00.669 0.574 0.714 19.053 | 0.853
RS26810B301 || 17.477 [ 16.272 | 24.443 | 28.329 | 22.763 15.678 0.897 0.963 0,641 0.553 0.689 19.301 | 0.812
RS26FF10C30L | 17477 | 16.272 | 25510 | 31.173 | 22.943 17.482 1,000 1.074 0.683 0.561 0.762 19.053 | 0.917
RS253100301 || 17477 | 16.272 | 25510 | 31173 | 22.943 17.035 0.975 1.047 0.668 0.546 0.742 19.301 | 0.883
RS25F10A301 || 17.477 | 16.272 | 25.116 | 29.362 | 22.828 17.175 (0.983 1.055 (1.684 0.585 0.752 19.053 | 0.901
RSZ5S10A301 || 17477 | 16.272 | 25.116 | 29.362 | 22.828 16.934 0.969 1.041 0.674 0.577 0.742 19.301 | G.877
Average 18.332 | 17128 | 24.530 | 27.011 | 22679 16.199 ().689 (0.952 0.660 (.603 0.714 19177 | 0.845
Deviation 1349 | 1.350 | 0609 | 2.861 0.181 0.946 0.090 0.100 0.028 0.047 0.037 0.129 | 0.050
RS26F10B201 || 17.477 | 16.272 | 24443 | 28.338 | 22,755 15.690 0.698 0.964 0.642 0.551 0.690 19.063 | 0.823
RS26K101301 || 17.477 | 16.272 | 24.443 | 28.338 | 22.755 16.261 0.930 0,999 0.665 0.574 0.715 19.053 | 0.853
RSZOF10BA01 || 17.477 [ 16.272 | 24,443 | 28.338 | 22.755 16.513 0.945 1.015 0.676 0,583 0.726 19.053 | 0.866
RS25810B201 || 17.477 | 16.272 | 24,443 | 28.338 | 22.755 15421 0.882 0.948 0.631 0.544 0.678 19.301 | 0.799
RSZ5810B301 || 17.477 | 16.272 | 24443 | 28.338 | 22.755 15.678 0.897 0.963 0.641 0.553 0,689 19.301 | 0.612
RSZHS10B401 || 17.477 | 16.272 | 24,443 | 28.338 | 22.755 16,560 0,948 1.018 0.677 0.584 0.728 19.301 | 0.858
RS25F10B20L | 17.477 1 16.272 | 24,443 | 28.338 | 22.755 20.596 1.178 1.266 0.843 0.727 0.905 2339 | 0.681
RSZEF15B301 | 17477 | 16272 | 24.443 | 28338 | 22.755 22738 1.301 1.397 (0.530 0.802 0.999 23.39 | 0972
RS25F1AB401 { 17.477 | 16.272 | 24.443 | 28,338 | 22.755 26.835 1.535 1.649 1.098 0.947 1.179 23.39 1.147
RS25815B201 | 17.477 | 16.272 | 2413 | 28.338 | 22.755 20475 1.172 1.258 0.838 0.723 0.900 24.807 | 0.826
RS25S15B301 | 17.477 | 16.272 | 24443 | 28.338 | 22,755 24,850 1422 1.527 1.017 0.877 1.092 24807 | 1.002
RS2ES16BA0T I 17.477 | 16.272 | 24.443 | 28.338 | 22,755 29.091 1.665 1.788 1.190 1.027 1.278 24807 | 1.173
Average 17477 | 16.272 | 24443 | 28338 | 22.755 20.059 1.148 1.233 0.821 0.708 ).862 21,638 | 0.918
Deviation 0 0 0 0 0 4,830 (.276 .297 0.197 0.170 0.212 2624 | 0.128
RS25F10B30Z | 17.862 | 17.017 | 26.730 | 45.632 | 24.500 20,230 1.133 1.189 0.757 0443 0.833 10,432 | 1.940
RS25S10B302 || 17.862 | 17.017 | 26.730 | 45632 | 24.300 20114 1.182 1.241 0.790 0.463 (0.869 94h0 | 2.24
RS251F10B303 || 17.862 | 17.017 | 27.130 | 46.520 | 24.418 26.890 1.505 1.580) 0.991 0.578 1.101 14.7 | 1.818
R825810B303 ) 17.862 | 17.017 | 27.130 | 46.520 | 24.418 27.819 1.0507 1.635 1.025 0.598 1.139 14433 | 1.927
RSZ5IFT0B304 | 17.862 | 17.017 | 27478 | 47295 | 24.540 33.540) 1.878 1.971 1.221 0.709 1.367 21783 | 1.539
RS26S10B304 | 17.862 | 17.017 | 27.478 | 47.295 | 24.540 36,997 2.071 2.174 1.316 0.782 1.508 22430 | 1630
RSZSFI0B305 | 17.862 1 17.017 | 27.800 | 48.008 | 24.623 39.910 2234 2.345 1.43% 0.831 1.621 27270 | 1464
RS25510B305 || 17.862 | 17.017 | 27.800 | 48.008 | 24.623 43.014 2.408 2.526 1,047 0.89% 1.747% 25.689 | 1499
Average 17.862 | 17.017 | 27.285 | 46.864 | 24.470 31189 1.746 1.833 1.139 {.663 1.273 18.660 | 1.759
Deviatlon 0 0 0425 | 0.945 0.130 8,007 (.476 {).499 0.29 0.168 0.341 7406 | 0.268

sraPEsts =2 M7 25(5F 753) 20004 48 19D
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