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Flexural behavior of steel-UHPC composite slabs with
demountable shear connectors
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Abstract: To improve the ductility of steel —ultra-high performance concrete ( UHPC) composite structures, we
proposed a type of demountable steel-UHPC composite slab based on demountable shear connectors. The flexural
tests for demountable steel - UHPC composite slabs with different shear connection degrees were designed and
completed. The failure mode, ultimate capacity, stiffness, cracking behavior, and relative slip of demountable
steel -UHPC composite slabs were analyzed and compared with those of steel-UHPC composite slabs with welded
shear connectors. The demountability of demountable steel —-UHPC composite slabs was discussed. The ultimate
flexural capacity and flexural stiffness of demountable steel-UHPC composite slabs were theoretically analyzed, and
related calculation formulas were deduced. Results showed that the failure mode of demountable steel - UHPC
composite slabs was longitudinal horizontal shear bonding failure. Reducing the stud spacing could enhance the
cooperative deformation capacity of demountable steel-UHPC composite slabs, resulting in the improvement of their
ultimate flexural capacity, stiffness at the elastic-plastic stage, and crack control ability. Different from the steel—
UHPC composite slabs with welded shear connectors, the steel slab and UHPC slab of the demountable steel-UHPC
composite slabs could be easily disassembled even in the condition of large deformation. The formulas for the
ultimate flexural capacity and flexural stiffness of demountable steel-UHPC composite slabs were derived. It was
proposed that the height of UHPC slab should be reduced when calculating the flexural stiffness, and the reduction
coefficient (B,) was suggested to be 0. 85 in serviceability state. The theoretical calculation results were in good
agreement with the test results. The research results can provide theoretical basis for the design and application of
steel-UHPC composite slabs with demountable shear connectors.
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Fig.1 Demountable steel-UHPC composite structures
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Tab.1 Test specimens and parameters mm
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US-W-250-3.1% 250 175 250 100
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Fig.4 Fabrication details of steel-UHPC composite slabs
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Fig.5 Tensile stress—strain curves of strain-hardening UHPC
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Fig.8 Failure modes of demountable steel-UHPC composite slabs
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2.4 faE -HmEB i

11 Ry fip 28 T 216 Ml 1 1) A 28 — AR i
WL, dERmiEn & RSN T 1)
FeAT B BESE S FIANAR S UHPC M2 1) (%6 4E 11 22 F
KT FH BT I} HA AR K A AT | R By
SN BVZE BT U6 T A% I 107 14 77 28 it 25 R 4T 1)
B O BRI 2 5 , 302 R R B 22 R T Ik 45 T
ZUFREENE D) 52) A8 ) K TR ET R EE 4 T Rl
Wt 5 UHPC MRz 8] B ZE 45 01 Z Fit BT HA I
() FFFL A FLAR R il =0 T AR A 1 ELAR , 26 i =X
FRETTF Ui ¥ 3l , Moty 3 B IR LR 3 K5 3) M AN S
UHPC =2 [8] (4 75k 45 1 T8 2% B, b 2 v 00 2 38) A o
T RS BRAS IE Bl , HAEAR BT o) B A /N fy 2 6 i



- 68 - S NS D A N - ¢

5556 4%

S ZU, B e e R BT T a1 3l 7E B B,
BT 55 A B B FLBE B S, BT B 7 A R R AT R 32
4) HBIHCRT UHPC A 5 1T 049 87 770 # 5T 140 5
RIS A — i e AU AR BT BT IRy, — i RS (5%
SRIER, 75— I W) T RO AL BE AR I AN S XS LA )
AT Ta] B A4 2 G M B Al S R (L 4 A FER L vl
KB, BEAE BT (B B ARG, #9455 UHPC Mg by [e] A2

NANEWIE A
250
—— 24T FE150 mm-/A
—— 4T R R 150 mm-4
200 —— 4T E #5200 mm- /2

—— 24T #E200 mm-45
—— 4T 8] FE250 mm- /2
—— 4T A fE250 mm-45

0 s 0 15 20
1R 8 B /mm
B 11 7 - RisEs s
Fig. 11  Load-relative slip curves

2.5 EXRABE#RITHN - UHPC A& HRXTEE

KA ET 04N — UHPC 205 A A S =X
55k A PR BT A 2 A lORE [R), 3598 B 95 B ) e
EIBYWT, & 12 XFH T PR A AR AR ER A R, L
B2 (a) , EREBC R E TR RS 2 01, e e SR T 4 48
(5N — UHPC ZH-& AR RIS 55 ok HIAR S A 5T i A
HHE, FERBRET IR RS, R A i ke 5T
(5N — UHPC 2H & A 1% W BE 3s /N TR AR 4 48 5T
1), R ET A G A L, 2R R e e
ETHIZH AR AR BR AR T AR T 36% ik 22
FRRET GRS AT R E AR AR N BRI TR
FRZEFE AR ET 2 A AR BT BY 3 FE R B, 3 BUR AR
H1 UHPC #g 2 [] ¥ 20 A 1 FHD8S

R PR FC R T (4 205 M A W PR ey 22 B 1) e
4 38.69 mm, s KRR ET A SR 1.4 £%,
IR BRI R AR I U BT B 2H A MR AT DA b AR
XA TN S I s § eSS R w e A |
FAMCFLEE Z [R] A Ta] B Fe A BT R AR BRI By, VAR
5, RS R AT B - UHPC 1A MR BT s 7k
FHITFNIEEAR TR AR 5T R 405 i, (R AR TE g
JIHET

UL 12(b) ,UHPC JF )5 , R 2 B =R 5T 1Y
A B K 4% T8 3 USRS AT I R R e
M R BB FERE A F] 0. 05 mm I, R I i M 4T
2H G AR A A7 28 L SR AR AR AT I 2H B AR 63%
X R AR e SR T 4 52 IR BUR A AL ELAR B /N7

BOT AN BT BT 7% B2 AR B 1 B , 8 AR % UHPC
M AR T 1 29 SRR 4 4 I AIG, UHPC 4 A A FT4N
W& A 3225  UHPC MmZAs B K

250
0T et 4T (K 4T 8250 mm)
- R AT (AT IR E250 mm)
200 |
Z 150t
=
€ oo}
50
0 10 20 30 20 50 60
£ /mm
(a) T80 — TREE T2k
250 X
— P SR T (R 4T (B #E250 mm)
- - - - JRERRR AT (4T 1R 2250 mm)
200 |
§ 150 F
& -
= 100 -
50 -

0 01 02 03 04 05 06 07 08 09
BRRBE DL B /mm
(b) 1 3 — B K FR 4% 05 5L Hh 2%

250
— ReEe A 4T (B 4T A1 #E 250 mm)
- - - - JRERRAT (24T (8] FE250 mm)
200 |
§ 150 -
it
=

100 | /

50 |/

B i 1 % /mm
(c) 7 8 — Ao v A% Hh ¢
B 12 REXRETS5EERETHN - UHPC AEHRxT L
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slabs with demountable shear connectors and welded
shear connectors
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Comparison between calculated and test values of

ultimate flexural capacity of composite slabs
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