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Abstract: The existing connections for glulam/bamboo —concrete composite (BCC) beam,including notched
connection and dowel connection,exhibit performance deficiencies. Therefore,a new kind of connection,named as
reactive powder concrete (RPC )-steel composite connection,was presented for prefabricated BCC beams in this pa—
per,in which steel screw with an axial hole was covered by a layer of RPC. Total 6 groups of specimens were per—
formed by push—out tests. The major mechanical properties such as the load—slip curves, shear capacity and shear

stiffness were measured and then evaluated. The results showed that the RPC coat significantly improved the shear
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stiffness of composite connection and increased the shear capacity in a certain degree, while the shear capacity was

mainly decided by the diameter of steel screw. Compared with the notched connection and dowel connection,the pro—

posed connection has higher carrying efficiency per unit area and higher shear stiffness, respectively. Therefore , the

RPC-steel composite connection combines the merits of high shear stiffness and high ductility from two convention—

al connections,and it is fit to prefabricated construction. Based on the test results, the design size of the proposed

connection was also provided.

Key words:composite beams ; laminated bamboo;shear connectors;reactive powder concrete (RPC) ; push—out test
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Fig.1 RPC-steel composite shear connector(unit:mm )
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Fig.2 Schematic diagram of glubam—concreter composite beam

IR BEAR S R N 3 PR, 5 Z U Y
I, 2RI IC S B R R AR O DO
TREE A PR FL S5 TR B FLAO O B I REAAE—E
W, LUR AT BATE A R i AR TR AR HR 2 X e
TR 7 IR R B, JBE A A b A L A
%, FLIETEIE LRI AL R th 2 — AT
HEREFRIR A SmAS B o™ A B A, XL
T I P AT T A R S e 22 S SRR Tl T PRI X

MR IR T BT R 2 A R v AR
e |
"W'—— A =

o s
(b) RN E L
A3 R
Fig.3 Assembly process
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Fig.4 General view of glubam sheet
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Tab.1 Basic mechanical properties of glubam

JITE2€7 R 1F3E 71 S 12/ ARND 1F3'& i R < AL i i
Bihi/GPa  PREE/MPa SREE/MPa BREE/MPa /(kgem™)
9.4 99 82 51 880
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2.2 RPC

RPC AP BEACE SN T < K YeHy 42.5 HkE
PR R 7K Ue , W™ s A A 240 FE R 109709 1T 90K,
TR 5 Bk R A 527 - YRR 0.1 wm; £ Jefth
FIA% A 420~841 um (20~40 H ), K VD77 A gl
¥4 44 wm (325 H), K7 WK N RR IR = %
WK, B R AR AN 4, HAR R 0.12 mm, KJEH
13 mm, 7 54 P2

RPC ECA HE R KT = B - BRI - A Temb
SRy KGR AR E (AR )=1.0:0.1: 0.2 :
1.1:0.1:0.015 : 0.02, 7K b2 0.2. il i1 4 100
mm 1957 7R, 78 90 CHIHUK H 3547 48 h 510
PUEGRSE R 110.5 MPa.
2.3 24T

R RH 4.8 A0 M14 . M16 1 M18 =Fh A5
BERFTAE R A S 00T SR 04 e MRS BE £, B
FRETPIREE £ RSB B, B Sigh SR 2k 2.

R2 MRS
Tab.2 Mechanical properties of threaded rods
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Tab.3 Parameters of shear test specimens

R F d./mm d,/mm d,/mm fy/mm LR A Jont? Ape/mm? A M g WEIRBE
S14-35 35 14 6 120 5 125 808 0.15 a(5)
S16-25 25 16 6 95 5 172 289 0.60 a(1)+b(4)
516-30 30 16 6 110 5 172 505 0.34 a(2)+b(3)
S16-35 35 16 6 120 5 172 761 0.23 a(2)+b(3)
S16-40 40 16 6 140 5 172 1055 0.16 a(4)+b(1)
S18-35 35 18 6 120 5 226 707 0.32 b(5)
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Tab.4 Test results of push—out tests
g1 5l YriE A NIEE/ (KN mm™) P kN s /mm o /om

ks ko ks
FEME 62.4 54.1 47.7 55.2 1.5 8.28
S14-354 bifi2E 5.8 4.0 35 3.8 0.16 1.66
5 Z K% 9.4 7.5 7.4 6.9 10.6 20.0
”””””””””” S 437 363 343 460 29 1500
S16-25 41 FifE 22 2.9 2.7 2.7 2.7 0.17 —
5 FRH 6.7 75 7.9 59 59 —
”””””””””” P 615 s1s 474 586 25 1500
S16-30 41 bRifi2E 33 2.9 24 3.0 0.26 —
5 Z K% 5.4 5.7 5.0 52 10.4 —
”””””””””” FHE 745 6.1 s62 647 20 1500
S16-35 41 bRifi2E 3.9 3.1 25 35 0.17 —
5 Z K% 5.3 5.0 45 5.4 8.5 —
”””””””””” FHE 91 817 66 705 17 1500
S16-40 41 FifE 22 45 4.3 4.4 3.8 0.19 —
5 KU % 48 52 6.3 5.0 11.2 —
”””””””””” e s41 719 7 77 25 1500
S18-3541 bRifi2E 4.0 3.9 33 3.6 0.31 —

AR S R % 48 5.4 52 4.9 124 —
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Fig.7 Typical failure modes of specimens
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Fig.9 Relationship of mechanical performance between
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Tab.5 Connector parameters in references
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connector, notched connector and dowel connector
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