EALBR M
20134E 9 A

M B K % % #A R P2 O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol.41 No. 9
Sep. 2013

TEHE . 0253-374X(2013)09-1353-06

DOI:10.3969/j. issn. 0253-374x. 2013. 09. 012

AREHWIRWHE W ETEREZERIR

TR LB, AR, a8 F

(R RE LA TREE, ¥ 200092)

WE: GRS B 1R N B AR A R B, 3 T — b
FERIE A ——NERBIN BT B . X
B, TRBLE MIBFF R T AL B B ARTLENES
TWENESGEY RZ A0, FEFHNERSET RN
BESR S HRPTANEBAR N T ARRE B85, ot sE e vk gk, 1
BB BT R DA B R A T B R AT T R, 3K
WK, B R AR AR BRI RN ZE ]
FEZANBEL T, T E kB A B4 FEICRS
BT YGB5005— 2003 i 4 b2 18 43 4 A5 I & i 5 G
TSR , XO — 2w BE /N FHL AL SR 9 SN BT e s it
T IRSHThA R, I 25 R R, N EE B B W R
B AR AR T R e A R, R Y AR
HRBEHT W R BB A

KB NERTN S EFBRERE; SRR, NE; R
B/ wE
HE SIS TU366. 2

XEEREE: A

Loading Tests of Prestressed Tube Bolted Joint
with Slotted-in Steel Plate
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Abstract: An innovative joint for timber structures, named
prestressed tube bolted joint with slotted-in steel plate, was
designed to improve the low slip modulus of bolted joints.
Different from bolted joints, the innovative joints resisted the
slip of steel plate by the friction between steel plate and tubes
which were inserted into timber holes tightly and prestressed
by a pretensioned bolt. Loading tests of single innovative
joints and single bolted joints in tension were conducted,
which indicated that single innovative joints outshined single
bolted joints in load-bearing capacity and slip modulus. The
ductility of innovative joints was also desirable if load was
controlled. Considering the great minimum end distance for
dowel-type joint specified by the code for design of timber
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structures GB5005—2003, another group of single innovative
joints with end distance smaller than that the code required
were tested in tension parallel to timber grain, which
indicated that innovative joints with smaller end distance also
dwarf bolted joints in load-bearing capacity and slip modulus,
with the desired ductility if the load was controlled.

Key words: prestressed tube bolted joint with slotted-in steel
plate; loading tests in tension; slip modulus; load bearing
capacity; ductility
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Fig.1 Configuration of prestressed tube bolted

joint with slotted-in steel plate
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Fig.2 Load-bearing mechanism of prestressed tube
bolted joint with slotted-in steel plate
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Fig.6 Average load-deformation curves of joints
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Fig.7 Typical load-deformation curve of PS(7D) joints

FWEH, B o RWIBESTEIREE TR T
W3 B BT R AR T o B R iR e
BER R H ROV B i THERA 2R
I R AR AR B S AR, B Y A B B
W BE 22 By R A R AR EE I BE e

(2) a0 By Bt : MBI TEE W S0, 17
FEAGR AR FLBE DA R 258 Py BE R T 00 B 5 ik v
B AT R MU T @R T R BRI T
R 5 FLEE 2 I A R Bt T A A BRI SE IR A8 B R
EHr Bz

(3) b—>c Bt : HT R AT B, A S AR LA
FARFPE i, BB o M RS REE W UIIR ; kB
B R EBER U T 29116 W 5 1 B B iR e i 4
T BRO AR B B 9 5 R BE piy AR 4 8 R 7R s W

BE VARATHLES W BE DA K 3 0 AR B X R T ) [B] 52 A
RRSE.

%t 6.8 7 W7, PH A7 3 5 PS(TDYAH Y
RETREATE HZA LT PAAR, PH AT S
AETE M2 A B Bt 0 8o PS(TDY AT R, X
S BR DH D R R S A AR R R 5 B R, T L
PH 477 s {7 B 77 s AT BRI 54 23 .

&l 8 firn A BS 4 5 B SL AU 2R AR TE i 2%, BS
HWREH TUT ARG B

(1> o—>a BBt : HRIEAAHXTARE W S , 31
B S SURAT Hefh , SR SRAPR ) R EALB S B, T
Bk ) DUBR S TR KA 45 R 1

(2) a—>b B Bt: HMEAR L3 45 AT AY ) LA
AR B 1 T R 5 AR H A 22 IR0 Fy e R 4 7 b, BRATF
TG W3l , HB 5 FLEERE A T R AT it 2 3G 1)
K, W B AE (AR B MR AR 1T R AT
SR BB

(3 b>c GrE SR S ILEER AT , T SR E
BRSEART , R BOR A SR AR IR DA S SR A S o A T
BB

(D c—>d B Be: ARt R i LA B SR 25 o 3
W, HHA BB, Bl d St AR ISR
= Y.

801

70} d
60F
501
Zal S
=30
20t
1025,
o 1 1 1 1 1 1 1 J
0 5 10 15 20 25 30 35 40

A/mm

8 #R BSAFTAFTHTEREME
Fig.8 Typical load-deformation curve of BS joints

%t HEFE 6. & 8 RIHI, BH 47 s i £ A TE i 2%
KT BS AR, ARIAYR BH AT R A&E S
R BT X BT AR BT R, X R BRI
v i B 2 R B AR T WS RIRSOF R, (R
SOEITE AR EFOE AR BB R
i, TR AR AT T BB B, A SR
AT B RS HIAR R AETIEWRE, 7S KE T
A FFI4EA B TR, i & 6a ] 41, PS(SD) 4 77 8 B i
BT R I T PSTD) 4147 £, 18 i T 3 B Ok
N RSB AR B, £ B R H BT RGBT )



Fo AR % AR REAR BN H EE B R iR 1357
ﬁﬂ: F Ky0-00
FU

3 \} K]O 40
4 BEEN oo,
F, S | |
41 FEABRRARNTERER osrff |
% F BB ALY 15 o BLRT IS il | l |
B EBEER S F, BARRE ME R X PR

BRAE, RN ASTE 71 AR BRARTE Al TN F 8%
KA HIAEATE 15 mm DU B 5, HR FRA& 0 h
F, A7 15 mm B 55 [ &R E ST, 16 mm B 255
SRR A, X EERZR AL 15 mm 57
HEHA 2 KM%, i ASTM D1761—88™ it
e HMEEET R AERE SR TR R BT
i 15 mm,
4.2 WIATTHMBAALE

o FIRSGE BT R, W R R A UM S B 2 5,
HBYIEREIR, BT SR 2R Fra FBEIRALES
A 73 BT A TE i 28 b A #1453 2 5 5 IR IR
B B DL R R AR T X PRSI RS AT S, R
B Y RHE EFARM H BB E IR R AR
HA S B TR, B e 7 SRR3R Fra AR
BT Awsr B RETE ML R EFH AR T
W IR B} BT %o} L A fip AN AR TE
4.3 BBRABBRENMBRREBERL

MR B R F, hEESWERFTFHE
A AR AR I B SR BT, X R AR T AT R R
W BAE A, X TFRR BB SR R, BEEE
MR ML FfE F,, LHEBE SN EE
T A, FI AL F, f— BT RE R
F,=2Pu,HH P HBHFWEN . BE P B2l RNE
HREZ, p NE 5B IEAR Z 18] Y EE AR B0 X AR B
0. 3.
4.4 RBERE

JBIRR(Fy, A RTTEZEM A BV ST
T H B AR B R, A< SR B Yasumura F
Kawait™ $ H 597 5 5 8 7 U8 IS, iE 9 iR,
HFPS(7TD) H LA K PS(5D) 4 77 5 By A TE i 28

9 TREHTEHRERIHBESZ
Fig.9 Analysis method for the determination of
yield points

EAHSH BRI, BRI EIFAER, FHibASC
SR BBk PH 41.BS AL K& BH 5 5 1
JE R RS
4.5 FAENE

FENX Y B IRRIEE K, 7 SR IRTTER F, 58
RAETE A, BIECAE. BT PS(7D)#1 PS(SD) 4 47 p iy
B MEAEUHESBBIRS , AEF B
HE PS(TDYH A PS(5D) 4 37 x5 JE AR WY BE 15}, B
JR 7T ERBOA L X FE 4 BS W S BB IR . 0T
PS(7D)#1 PS(5D) 4 45 55, » 2 W BE Sl T IR S T ik
NEEEEN R AP E SR T R REK
B AR TE AR L.

F

Kf:ZX ¢y

BT ASCR M A BB E TR EEREF
R R AR BRI By AR 3R AR BE , Y b ek X 55

HhsE AT SRR NI K, R
K, = L x10% @
A4o%

A : Avoy HTFEA 4020 F, BT S ETE.
4.6 FTREMRE

AU B R TN S e e T AR I R T T R
B Bt BT i S 1 S B, B SO AT R S R B
CaN

— Ba
Co = A €))

RI\ESHOE SOHRE T RERESHC BR AR 1

F1 BATREESE

Tab.1 Performance parameters of joints

Wi HB FAN  A/mm Fu/kN Mw/mm BN Ajmm BN Afmmo 00 B e,

PS(7D) 83.42  1L.72  82.90  13.03  40.46  3.02  30.00  L48  13.40 9%.14  8.83

Mg PSGD) 7480  6.95 7480  6.95 40.46 2,61  30.00 149 1552 87.62  4.67
BS 5090 1500 7L73 3456 40.46 6.9 5. 80

@e P 6297 15.00 718 2543 4230 3.7 30.00 204 1130 331 7.37
BH  39.81 1500 73,70 57.36  27.33  7.18 3.81




1358 B3k ERE R E B

HaE

5 REZR5ITR

5.1 FaZERMTLE

FiE 1 1 PS(7TD) 411 BS 47 s A HERE AT
51, PS(TDYH T SR BR AR 1 & BS A7y 1. 64
£, 3 FERFE K PS(TD) 41 S M ES SME L BS
40 S R IBFT EAR K. IRE PS(TD)Y 45 & B R iR
fargR 5 BS A5 s AR, U PSC7D) 4 975 5 & IR I
BER BSAHFT R 2. 31 f%. E PH 45 BH A
SPERERT A, PH 445 i iR FR AR R 1 2 BH A7 81
1. 58 £, Jm AR I BE A BH 4715 s 4 2. 97 £%. Hk, T
WIS BN ) EE ST AR R B
N7 BB B R, AR E ) AW BE AR T E R
BB A,

FBE I R R AT i 4 vT 1, PS(TDY 4
PH AT S WEHEHRE T EBRERET RS
A 6 B, (B2 REG SZOEEEY
B, TR o P By B DL R AR B B AR A & 2 4, T
PS(7TD) 4 7 R BT 36 S R B 34 8. 83, PH Ay
SRS BB A 7. 37, B H BRI TN S
EREETENZ IR, TR B 2 RA .
AN, FEEEBE B B, PS(7D) 4145 45 I 36 M BE i 3k
95.14 kN « mm™, PH 47 & f 41 46 NI B & i
43. 31 kN ¢ mm™, T BY B i AR R BL I B 7k
KB T 30. 00 kN, 5 BS 477 5 A JE IR 7 3%
40. 46 kN PAJ% BH #1555 (R IR 2R 27. 33 kN 4
FOIR 2 LA FHLAY 5 G SR I BT TN (R R 1R
RS 5 IEAR 2 8] Y EE R R PR 4k S R S TN
EEHEET R RBESIE SRS,

5.2 TmimEERXTLL

Hi5% 1 B4, PS(SD) 44 S AR R AR 2 ok
PS(7TDYH 5 s 4 88. 82% , JR IR A BN PS(TDYHFr
S 1. 16 £i%; 1 & 6a BT 401, PS(5D) 417 45 A RE I ¥
F PSUDAT A BHFE 1 27 A1, PSGEDYH
SEIAR PR AR ER S BS AR 1. 47 4%, JE BRI BE
Jy BS 7 5By 2. 68 £, I, /NN ) BB E 8
T RURSREE , RE SRR R RS i, =
5 3 N AR B VT M B, T R R ER ) A EE AR S
P,

andEi PS(5D) 45 5 B3Z 1 7E EE R B B, R 4

PS(SD) A7 s BB 46 K BE R ik 87. 62 kN » mm™,
FIRGHEPE R BN 4. 67, 1R FROTIFRE A 124 30. 00
KN B e s/ B B ) IR S e 1 TS h B4 o
T, REEHIT R 2 AR Y B W R AR
WARE | W BE TR R PR 2L

6 Zit

(DERRIMMGILHL BN EE E TR
BEGCHL I BURL ) 258 R 47 A, AR BR AR £ 5 Y
BEX b E IR AR T AR A L NGB T AY
AR BEESR B G » AT Y R 32 ) 1 R B B, TR
B B, T i B 5 v O E L B B A S A, LA BRE
DU RS AR B 58 R T R Y JE A 2
.

(20N AR S B 2 BRI S0 TBE ) 2548 1 4
T BB R EE DY DIRER 3R AT, (R 5 B @ R
BT R AL, BRI 7 AR EERYCON 5
EEHRR, SR B R T EE R
BV A I 52 DR R B TR R A B
A FEPE.

X3k

(1] fm#u8,LAM Frank, 5%, 5. REHREIHIM]. b HEE
STl H St 2008.

He Minjuan, Lam Frank, Yang Jun, et al. Design of timber
strucutures[M]. Beijing: China Architecture & Building Press,
2008.

[2] . BESRUARSSEWERTMERMELD]. L& FH
PrRE L ARTREEBE,2011.

LU Tao. Research of the lateral performance of hybrid post-and-
bean shear wall systems [ D]. Shanghai: College of Civil
Engineering of Tongji University, 2011.

[3] e ARILFEERBRER. GB5005—2003 RGBT HFELS]
J6aT P E A S Tk R4t 2003.

Ministry of Construction of People’s Republic of China. GB5005
—2003 Code for design of timber structures[ S]. Beijing: China
Architecture & Building Press, 2003.

[4] American Society of Mechanical Engineers. ASTM D1761-88
Standard test methods for mechanical fasteners in wood [S].
West Conshohocken: [s.n. ], 2002.

[5] MufozW, Mohammad M, Salenikovich A, et al. Determination
of yield point and ductility of timber assemblies: in search for a
harmonised approach [C/CD]// World Conference on Timber
Engineering. Miyazaki: [s. n. ],2008.



