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Abstract - In this study, a composite semi-slim floor beam reinforced with T-bars at the ends and rebars in the middle is proposed
to be used as a long-span flexural member in a parking lot. Four-point loading experiments were conducted to investigate the
flexural performance of semi-slim floor composite beams. The parameters of experiment were the type of steel anchors and the
presence of openings for the span of 6.4 m (floor plan 10 m—12 mx8.0 m) and 8.4 m (floor plan 16 mx5.5 m) beams. The flexural
strength was evaluated according to the proposed flexural strength evaluation method and compared with the experimental
results. As a result of the flexural experiment, regardless of the presence of stud anchor openings, crushing of the slab concrete
or fracture of the steel beam sections did not occur until the maximum load of the specimens. Specimens with openings showed
superior strength and deformation capacity. In addition, the flexural strength of the specimens can be estimated approximately
using the plastic stress distribution method in the Steel Structure Design Code (KDS 41 31 00: 2019).
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(b) End cross-section
Fig. 1. TEPs beam details

(c) Mid cross-section
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Table 1. Summary of test specimens

Specimens Length Section size Plate size Slab size Concrete Steel anchor
P (m) (mm) (mm) (mm) strength (mm)
FN-Z 6.4 Z-127x100/120%x10 PL-440%18 230%1200 Z-150x60x8
FN-Z(0O) 6.4 Z-127x100/120%x10 PL-440x18 230%1200 Z-150%60%8(Perforated)
FN-C 6.4 Z-127x100/120%10 PL-440%18 230x%1200 C-150%x60x8
24MPa
FL-Z 8.4 Z-300x100/120x8 PL-330%10 250%1200 Z-150x60x8
FL-Z(0) 8.4 Z-300x100/120x8 PL-330x10 250%1200 Z-150x60x8(Perforated)
FL-C 8.4 Z-300x100/120%8 PL-330%10 250x1200 C-150%x60x8
Note: 1) F : Flexural section, N : General module, L : Long span module
2) Z : Z-bar type steel anchor, Z(O) : Perforated Z-bar type steel anchor, C : C type Steel anchor(Channel)
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Fig. 2. Details of test specimens (unit : mm)
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Table 2. Material properties of bending test specimens

Material Th(i;k;ll)e 5 sti{elzfg(ih U;g?szte Elor(l(izgtion
(MPa) (MPa)
SM355-8T 8.04 492.3 571.7 30.0
SM355-10T 10.0 481.3 550.0 32.0
SM355-18T 18.0 3473 539.7 45.0
D10 549.2 643.7 -
Rebar D16 550.5 673.3 -
D25 568.9 642.6 -
Concrete strength S =248 MPa
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Table 3. Experimental results of beam specimens
K P 5 P 8

v Y max max

(kKN/mm) | (kN) (mm) (kN) (mm)

Spesimen

FN-Z 21.3 778.6 39.6 873.8 52.5

FN-Z(O) | 246 | 1025 | 452 | 1143 | 594

FN-C 23.7 885.6 41.0 993.6 55.4

FL-Z 19.3 971.2 53.0 1073 72.5

FL-Z(0) 19.3 1023 56.3 1136 80.9

FL-C 18.5 951.8 54.5 1055 74.8

Load 4 ' Peak Load

H (Prax)

Failure
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Fig. 4. Definition of yield point and initial stiffness
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Table 4. Comparison of calculated bending moment strength
with test results

Specimens M, M, Miax M Mo
(kN'm) | (N'm) | (N-m) | M, | M,

FN-Z 885.29 | 1000.8 | 1048.6 1.18 1.05
FN-Z(O) | 885.29 | 1000.8 | 1371.8 1.55 1.37
FN-C 885.29 | 1000.8 | 11923 1.35 1.19
FL-Z 1510.2 | 1774.8 | 1824.1 1.21 1.03
FL-Z(O) | 1510.2 | 1774.8 | 1930.5 1.28 1.09
FL-C 1510.2 | 1774.8 | 1792.8 1.19 1.01

A (Do) 3A A7 F =2} Table 29] A FAE A3}
= H]-oﬂ o}o:] /\/\é g g‘ﬁiﬂgi 71—71— /k]-;H el EJ%E
M3 M5 AAAY D RHE (M, )9t vl a5}
o] Table 40 LER QI o] 7] A, wam_—_— 7t

110 3=7d7-2518] =4 A36d A22(5d A189%) 20249 4¢

skl ot AA 9 S AtolA AHEshe B2
EZ A4tsto] yetiiled, 4484 e A2
A3 FAYot= FHHE S F7}5to] 4Hg st

TEPsE O] P LAES et &3 A7 F=E vt
P FAE Bl(M,,,/M,)= FN AA 1.18-1.55, FL
A A 1.19-1.28, J R Eo| T3t A 5AF A}
gt 4= B (M,,/M, )= FN AA 1.05-
1.37, FL A8 4 1.01-1.098 TEPskH o] AAIR T
A5E AETx A7 A4S RREE 71
oto] BRALEE MAZ 0= Pt 4 U ISR
ok B3 FABAR Z-bar, =G, HE| LR
UE Z-barg AE3tole 4T

2k - 9t

r°l'

HU (BT

et

N,

i

o

30 %
go rl
o

548

2 AT A e gy
FAo A-&st7] 9
B EHE #= 08 & é loP TEPSE)E A kst
%ch. TEPsE O] 12 H5S %7}— flote] Ayt 2}
Ao EAAQl HHEES 10 m-12 mx8.0 m, 16
mx5.5 m F7HA] BE0] EH%E]% 10 me ©&(FN, 4

9A| Z0] 6.4 m), 15 ma ELE(FL, d8A Z°] 8.4 m)

QAN A ZADA B R ATR SRS W

sto] YL HrF AFS 369 A AAE 9

oFstel thgat 2.

() BAY 23 YA B4 L ATE /570 4
#glo] FARE 271 AHEE B 7t 271
A9A BE A H 02 Agsgh FEIFT

ZetEo] dial 10 mg ZE FN AgA| 9] 73
M5 9l Z-bar A B A S AR R FN-Z
APA ofE] FAHBA AB AFETF Q=
FN-Z(0) AgAet =34 ZAIAE HAR
FN-C A3A 27 31%, 14% e =2 1S
of ZAIA B4 R NFF FFol wet Aol &
Heom, 15 myg &2 FL A¥A 9] Hfoll=
FL-Z A3 A 4] FL-Z(0) A A= 5% =2 4
<, FL-C A¥A= 2% R 3= Ko Jol= 3
A gttt

ll

lrUHIr



(2) FESHS Al AL} Hdots Al M= 10m &
HEQ FN AA 9] % Z-bar FAFAE HAA
S FN-Z APA| ofu] ZABA B AFE7t
A= FN-Z(0) AFA = 247 14%, 13% FE =
LS o 15 mF BE FLAFA S AL
ol FL-Z A¥A i8] FL-Z(0) A¥A= 242
6%, 12% BE T2 4= Ho R BAA 7+
S QAo whet Esk5A] W flet 2 sk
Al B9 BE F7ok= 208 Vet
Ffotzol =G f7hx] 22 E S B
o} A shek-2 Ay SHR] ggtom 27HES
10 ma 2EQ FN AAA 4 HdistZol ]
56%—66% HolA YEFRI, 15 ma 2EQ
FL AYAY AL Z-bar ZAYAE HAT
FL-Z, FL-Z(0) A3 A= 212} 88%, 79%°1 A4 Y
P AT =7 AAS FL-C AAAE 61%
2 Uei ZABA ol wet 2 AnE B
At
A5t stgol F7hgtol whet @ o] MgEol A
FHoE ERxst= AS FRlstlth 10 mg &
EY FN-Z AFAY FHE5H52 A4 A=,
FN-Z(0), FN-C A8 A4 3H&2 24 45 E3
Ao YA6tH, 15 mg 2EQl FL-Z, FL-C A ¥
Ao HS2 A AE, FL-Z(0) A¥A 54
52 ZAYE &8 Qo] A5t AR Y
B AR A R {5l met S35 94
7t e gRlsk
(5) TEPsEO FPLE AXE 1z HAAVE
(KDS 41 31 00: 2019)2] A4S E I Ho|| w}
2t A8 4 glow, AF A3} TEPsE F4 %
AgtAle] wE A4 F /5 e FN ARA| 18%
~55%, FL A3 A 19%-28% 2 Z+-S Yerw et

€ b

~

(4

~

oN

wrpel 2

H AL 20200 = SAEtw 9 Yoz st&ed
H] A LS whol £8E A1(20200847) ©]of FAE
Ayt

oA - Helk - Yeh - BHA

Z 31 53 (References)

[1] Lee, C.H., So, H.J., Park, C.H., Lee, C.N., Lee, S.H., and
Oh, H.N. (2016) Flexural Behavior and Design of
Concrete-Filled U-Shape Hybrid Composite Beams
Fabricated from 570MPa High-Strength Steel, Journal of
Korean Society of Steel Construction, KSSC, Vol.28,
No.2, pp.109-120 (in Korean).

[2] Kim, S.M., and Kim, K.S. (2003) A Study on the Strength
Evaluation for T-Type Composite Beam, Journal of
Korean Society of Steel Construction, KSSC, Vol.15,
No.4, pp.467-474 (in Korean).

[3]Lee, C.H., Ahn, J.K., Kim, D.K., Park, J.-H., and Lee, S.H.
(2017)
Concrete-Filled U-Shaped Mega Composite Beams,
Journal of Korean Society of Steel Construction, KSSC,
Vol.29, No.2, pp.111-122 (in Korean).

[4] Bae, K.-W., Hea, B.-W., Ryu, G.-J., Park, W., and Lee,
W.-Y. (2010) Development of T+U-Shaped Roll Forming
Steel-Plate Composite Beam, Magazine of the Korean
Society of Steel Construction, KSSC, Vol.22, No.3,
pp-20-26 (in Korean).

[5] Kim, S.B., Cho, S.H., Oh, K.S., Jeon, Y.H., Choi, Y.H.,
and Kim, S.S. (2016) Bending Performance Evaluation of

Seismic Performance Evaluation of

Hybrid Composite Beam with Low Depth and New
Shape, Journal of Korean Society of Steel Construction,
KSSC, Vol.28, No.3, pp.151-162 (in Korean).

[6] Kim, D.-B., Lee, M.-H., Lee, Y.-S., Kim, D.-J., and Kim,
M.-H. (2018) The Flexible Capacity Evaluation about
Composite-Stage of Semi Slim AU Composite Beam for
Saving Story Height, Journal of the Korean Society for
Advanced Composite Structures, KOSACS, Vol.9, No.1,
pp.17-25 (in Korean).

[7] Park, R. (1988) State-of-the-Art Report: Ductility
Evaluation from Laboratory and Analytical Testing,
Proceedings of the 9th World Conference on Earthquake
Engineering, International Association for Earthquake
Engineering, Japan, Vol.8, pp.605-616.

[8] MOLIT (Ministry of Land, Infrastructure and Transport,
Korea) (2019) Building Steel Structural Design
Standards, KDS 41 31 00, MOLIT, Korea (in Korean).

S0 = A6 A2 2 (S A 189%) 20243 4 111



Ug HheERo] A H9 P 5] Bt A+

8 % o] AN BAEFALY AW FRA | HE517] Y3t D= T-bar, TYHE L0 & BAE=HEHERE0]
PEE A R HER 0] P E Y B 5Z AFH] S5t SA=2FA4 Y] B EER! 10m-12m*8.0 m, 16 mx5.5m
F7HA] BEgo| 2+ S 5= 6.4 m, 8.4 m AT A Ao o FABA A L NH-F AFE W, E 5Ho] 43 7H AT = 49
51993, A ATE 7= Aot o] whet FU S AAtsto] v watgiTh A AT 3R d A A 2 AL E S-Fo] ATglo] SARE
2713 E 2 Hdotso] 2T 7R £ E & 8O 42t A E.0) mhek-2 A 5HA] ekgt o, A A Z-bar B 7f L5
5ol tsf AR e A ST A= HEYsE S Btk ATA Y E4 % o] ) I = 6.4 m AW AFA AL
1.1841-1.554), 8.4 m AC] A A2 1.198)-1.288) & FHS Hod AZE 7} AA 7] 2(KDS 41 31 00: 2019)9] A4S 8%
ol o8fl HAS o & 7MY AS ZAsd
o]

FYHgol : FAEFAL, WeFE =0 R, B, = 97t

112 7372818 =g A36d A22(Ed A189%) 2024 4€



	U형 반슬림플로어 합성보의 휨성능에 관한 실험연구
	Abstract
	1. 서론
	2. 실험 계획 및 방법
	3. 실험결과
	4. 휨내력 평가
	5. 결론
	참고문헌(References)
	요약


