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Study on the demountable performance of embedded bolt connectors
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Abstract; In this paper, a kind of embedded bolt connector was proposed. The utilization of embedded steel blocks
and bolt taper sleeves can reduce the damage to concrete and steel beams under load, and enable the removal and
replacement of the composite beam. Eight groups of specimens were designed and manufactured. After the push-out
test, the specimens were removed and reassembled. Subsequently, a reloading test was conducted and the
demountable ability were analyzed. The influence of bolt diameter, bolt strength, T-shaped steel block and external
diameter of the embedded steel block were discussed. The results showed that when the specimen was damaged, the
bolt was cut or the concrete was crushed. Eight groups of specimens could be quickly disassembled after loading.
The dismantled steel beam and T-shaped steel block could be reused for many times. After loading, the concrete
slab in undamaged and slightly damaged state could be reused for more than twice, and the shear performance of
the specimen remained basically unchanged. The concrete slab in a damaged condition can be reused once, but its
shear resistance will be reduced. The concrete slab in a severely damaged condition is not to be reused. In addition,
the embedded bolt connector has good anti-lift performance. With an increase of bolt diameter or strength, the
bearing capacity of specimen and the damage of concrete slab increased. With an increase in the outer diameter of

the embedded rigid block, the bearing capacity of the specimen remained unchanged, while the damage to the
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concrete slab decreased. The presence or absence of T-shaped rigid block had little impact on the bearing capacity
of the specimen, but could enhance the demountable performance. Finally, the local damage coefficient 1 of
concrete slab was proposed as the control index for demountable performance, and when 7 is about 0.5, it is in a
good demountable state.

Key words: composite beam; embedded bolt connector; push-out test; demountable performance; demountable

performance index
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Fig.2 Installation process of EBSC
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Table 1  Specimen parameters

g = TR /M2 / mm 122 H A/ mm T E MR 10 i MR AR
EBSC1-12 60 12 I 8.8 4t
EBSCI-16 60 16 I 8.8
EBSC1-18 60 18 | 8.8 %
EBSC1-22 60 22 v 8.8 9%
EBSCBI1-30 60 30 ¥ 8.8 4
EBSCBI1-16 60 16 ¥ 8.8 4
EBSCB2-16 60 16 J 12.9 %%
EBSCB3-16 30 16 I 8.8 2

RS Y 1.2 F3 40 3R TR AR R B AR R AR TR BE R 60 em (8.8 4%) .60 cm(10.9 Z%) 130 em(8.8 %) ; I .1 . MAINERT ¥
WS, ENTRIMERE R 30 mm, P B IR E AR5 308 12,1618 .22 mm,
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Fig.4 Dimensions and structures
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Table 2  Experimental process of disassembly and loading

Fig.3 Details of bolt taper sleeve

of push-out specimen

e R TREE b PR mHAE v TR
EBSC1-12-1 Al.A2 1 TNz IR ST SR AL TR 2k EBSC1-12-2
EBSC1-12-2 Al A2 1 TN ZE IR T R IR AR T IR A LRI 2 5 ook EBSC1-16-1
EBSC1-16-1 Al A2 2 TNz R BT IR AL TR 2k EBSC1-16-2
EBSC1-16-2 Al A2 2 ZETR AL A2 MM, #9322 7834 EBSCB1-16 4k fdi i

EBSC1-18 A3 A4 3 TN ZE R ORISR T IR IV AR 4 5 0z EBSC1-22

EBSC1-22 A3 A4 4 5O A3 MR, X InE S A4 MR PR EBSC1-30
EBSCB1-30 A4 A5 5 25 A4 AS ARGl
EBSCB1-16 B1.B2 2 TR ZE IR S A PN 2 EBSCB2-16
EBSCB2-16 B1.B2 2 255 B1 B2 AAYEE T, M4 2 7E iR {4 EBSCB3-16 T 4k4L i
EBSCB3-16 B3 .B4 2 £5 5 EBSCB3-16 4R 4 i {
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Table 3  Properties of concrete cubic materials MPa
g Y A YA
TREE L 3.27x10* 41.6
F 4 WMEHRERE

Table 4 Material properties of steel MPa
R AR Jet R SR AL kL PR R Jet i PUhioe g

8.8 L Ig A 2.02x10° 640 805 T IRk 2.0x10° 650 820

12.9 8 2.02x10° 1056 1185 THHE A 2.0x10° 650 820

iyl 2.05%10° 430 635 i 2.03x10° 356 516

2.3 MNEEERmMEBFE
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Fig.5 Loading device of push-out test Fig. 6 Layout diagram of displacement gauge
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Fig.7 Damage conditions of each component after the specimen is damaged
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Table 5  Experimental phenomena and damage state of the concrete slab after loading

g = WK A& E S1/kN TREE AU 2R AL N5 TR AR A R 5 IR
EBSC1-12-1 185.81 AL A2 B 1 inzk ToR sk T
EBSC1-12-2 173.06 AL A2 B 2 inzk To sy pinty]
EBSC1-16-1 384.94 AL A2 M5 3 gk g%;é@ﬁgj%ﬁfﬁﬁfé%%%% BrERME LELE it i)

55 3 YN IR I AR B 248 th L e, IR A BT B 4/

EBSCI-16-2 3389 ALAZBORA IR g gt S ALA2 BOR S Bt TP
EBSC1-18 521.34 A3 A4HRER 1 U g&{%@ﬁgj&?gﬁﬂ%ﬁéﬁgﬁé BEVRI
EBSC1-22 746.25 A3 A4 B 2 YN g ﬁ?ﬁ%gmﬁ&@ﬂﬁ%ﬁjﬂ%ﬁ i{ﬁgﬂ%fﬁg%ﬁ;;&%é@ it
EBSCB1-16 353.13 B1.B2 #5 1 chnk %%%iﬁgj%ﬁfﬁﬁfé%g?@ BRI g
EBSCB3-16 35183 B3.B4 KRS 1 G AR TR KL A DB H = B Bt

T IR BE AR T ™ A W R\ S 2R
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Fig.8 Detachment situation at contact parts between embedded steel blocks and concrete slabs
10 EBSCB1-30 ORI, P H Bl B e TR A5 b i Pt [T RFYRE 46 oAl o B 8 8% | IRl 32 e X B £
RV , SRR EE T AR AL T AR ORAS B P AR BT VIR (B R BT W, 11 EBSC1-30 4% 20 1 in 2%
JE BRI 9 Bz . o TGN ER B E IR HEES , B9 EFLRE ™ A= W A9 K,

930
(a) BUBHIRHOERSEL RS (h) AR IR (o) R0 7204 T (d) BRZIET

9 ik fF EBSC1-30 IR 1E R
Fig.9 Failure situation of specimen EBSC1-30
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Fig. 12 Load-slip curves of specimens Fig. 13 Load-slip curves of specimens with or
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Table 6 The maximum uplifting displacement mm

Gy EBSC EBSC EBSC EBSC EBSC EBSC EBSC EBSCB EBSCB EBSCB
7 1-12-1 1-12-2 1-16-1 1-16-2 1-18 1-22 1-30 1-16 2-16 3-16
fi% 0.35 0.37 0.47 0.46 0.65 0.84 1.23 0.53 0.59 1.56

3.4 EBSC FJiF#tERE 47
AR EBSC By AT $rfie i BEIF 5 A 48 =343 . O 385 0k 59 nT HREVE 50 ; @4F 15 B4 4 4 n] F 42
B O GX B 3B 2 e A O 2k, A5 T BT PR RE A AR Ak . TR BR 45 S8, 6 ml 401 e i 5
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Table 7 Research situation of the detachable performance
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EBSC1-18 2 A3 A4(SE) 3(42) (&)
EBSC1-22 P A3 A4(E) 4(2) V()
EBSC1-30 2 A4 A5(TR) 5(7) AL
EBSCBI-16 2 Bl .B2(&) 2(8) HAL T
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Fig. 16  Disassembly process
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Fig. 17 Disassembly and replacement process of the push-out specimens
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Fig. 18 Damage of the concrete slab
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Fig. 19 Disassembly and replacement Fig.20 Load-slip curves before and
process in the experiment after disassembly replacement
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