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A STUDY ON STIFFNESS AND ULTIMATE STRENGTHS OF DRIFT PIN JOINTS
OF GLUE LAMINATED WOOD MEMBERS '
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The purpose of this paper 1s to evaluate the suffness and strengths of beam to column connections thal have moment-resisting drift- pm

joints based on the experimental results '

At first, the double-shear tests of glulam drift-pin Joints are conducted 1n order to establish the bi-linear load-shp relations of dnft-pin joints
The stiffness and strengths of a dnft-pin faslenér are defined considering ‘the loading angle and dnift-pin joint spacing

Next, the stiffness and 'strengths of the moment-resisting connections are evaluated using the bi-linear load-shp relations of drift-pin joints
The proportional-hmit of strengths 1s determined as the strength at the point that the first drift-pin yields  The yield strength 1s considered as
the strength at the'point that the last drift-pin yield The maximum strength 1s determmed as the strengths at the pomt that the first drift-pin lost
the load bearing capacity

Lastly, the accuracy of the evaluation method 1s discussed by comparing the calculaled results ‘'using bi- lmear load:shp relations of drift-pin
Joints with the results of bending tests of beam-to column connecttons

Keywords dnfi-pin; glued lanunated wood, moment resisting jont, stiffness, yield strength, ultimate strength ‘ .
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Table I List of Test Specimens

Test Specimens | Type 6 €' |Number of Dnft-pin{Drnift-pin Joint Spacing
(deg) | (deg) (mm)
A0 A 0 0 1 -
AlS A 15 15 1
A30 A 30 30 1
A45 A 45 45 1
A60 A 60 60 1
A75 A 75 75 1
A90 A 90 90 1
BO090 B 0 90 1
B9000 B 90 0 1 -
C00-3 C 0 0 2 36 (3d)
C00-5 C 0 (] 2 60 (5d)
C00-7 C 0 0 2 84 (7d)
C90-2 C 90 90 2 24 (2d)
C90-3 C 90 90 2 36 (3d)
C90-4 C 90 90 2 48 (4d)

$8400, F12mmD FY 7 FEC#EEEL LTHW . FIUY 7 H
EURILEBERIFY 7 PECEERTE LTV BN vV IddbKE
T, WY v R E9.8 ~ 11.8 KkN/mm? (100 ~ 120t/cm?) ) [E%
B7IF (1R PoLTORBRELERLTEY, ERMELLT
DIASHEHRIZEIOS-FISHYTH D, kB, F12mmD F1) 7

FEYERAWD DAAERERE, HARREDOFHEL
19.3kN/mm? (BEHEH ) & 12 8kN/mm? (kB R F M), BRAWH
DFEHEA 26, 7kN/mm* (#kAEHM) TH b,

AY A TRBHBIEMEAME 1L EKOFY) 7 PEVTEELED
DTHY, EMOFHEREIL AMOWNEAFO LR —& LTOo D
590°FTC, IS TEIIEBRELTVAE, BY A TIIAY A FTLFE—
FART, 0L 0 DHHBAEZ 0 L LAELDTHE, CH¥ 17U
FUV7rECEE2LL, BHEAMOTEEZA, BES A TOE
MEBLURAHMEIIZRFANY 7 BBDEMATEE L
TWwh, /2, 2KDFY 7 VMDD %21 A—F L TWw
b0 %, DI, REMERFHE Y DERELRARLL, 0=0
=0"CFY 7 EEID3, 5, 718, 6=6=90T2, 3, 4
e B b S B R HIIEBI L LTE AT A -5 2 LT 31K
& L72%%, Al5, A45, AT5 BLUB % 4 7O RKEREBBIIE 16T
H5bo

EREBOMELFig 2R T MR L 2B EHREYTI—F -
A AEREECFREL, BET Yy v FEFHWTEIED 02 %
T TR L7 B, REREOWHENCILY /31372 2 DD ERLEHS
LOPIEL, 2HRDEYEL M EQAMBEOEMERE L1,

22 “WHVABFY 7 PEUBRAROERER

&84 TORBRKROWE - ERBERT g 3127 T, B A 7R
BEBIUCY 1 TRBEORFIZIE, TH, BHMOHEAENSE
LWHRERB AW B L VAW DRERLBIRT, $/2, CH 17
HRETEHEHZ FU TPV 1AL OFECREL TV,
CITHELHMBRELENIIRS L,C0V ) — ADORBREL R
&, T DA o 2o B EEE L, RRE ) 7 E S
DONRAKEMTERINE) 2RAB*Fo - HABEFZDHON
b0 2T, WMETNEEH% Bi-Linear MR CEFMLT 570
DEFEL N & Fig. 4IIRT L ICERT 0 LBIREHEP (3
BEHIR LA L P-SHBROFEROFE (R 0 HFIR
BEWHE) L, BREEP 3OHORE ZRARLORATER
Lico 7, P IRAMEELZTF T, COLEDEHEL AL
DEBRE% Table 2 IR,
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BofEEkR LI, £0k, CH 4 TRBEIIB T, 9T~ D
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Table 2 .Test Results

Speamens | g (N/mm?*) _ §(mm) | 6,(N/mm?) _§,(mm) | o, (N/mm’ ) 8, (mm) | K,(N/mm* | K,(N/mm’)
AO0 661 128 15 52 704 1819 2175 523 0191
AlS 1092 309 16 11 464 1895 19 98 124 0213
A30 S 96 179 12 61 712 14 80 2327 378 0136
Ad5 775 221 171 3164 1301 1126 280 0269
A60 552 167 731 27 10 40 667 151 0753
ATS 678 287 898 197 1152 8 39 199 0674
A% 6 50 224 902 400 9 80 673 295 0449
BO0%0 599 172 10 30 194 1612 1115 356 0594
B9000 671 198 1110 436 1370 8 50 351 0 603

- 640 79 1024 400 1193 T72 408 0247
C00-5 745 143 14 05 4 40 16 33 12 10 s s1 0289
C00-7 710 177 1491 736 1742 18 69 461 0155
€90-2 3196 152 - - 451 184 263" -
C90-3 S 31 214 619 27 278
C90-4 472 254 636 563 240

0 155 3:0 4‘;5 640 7:5 9‘0 0 1=5 3:0 4:5 650 7.5 90
. o (deg) ¢ (deg)

Fig 6 K -0 Relations Fig 7 K,,-0Relations
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Fig. 8l FU 7 FECVRIBE /ST A—F L LICILITDE Y]
FL7 ) OWBTYBIEK B LU RAIMK, & ¥ HBD M
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4, 2EEABKY T b EEESBOMAHFE

WEIZ| XA, ABTRE— 2 ¥ MERBEHOFMI AV 2
FY7 e BEAROWNFMEELT o

4.1 WBIBRE A

Fig. 9(3)[1112151”;&&%@/’”& WEAZL DBFRERLALLOT
bb, IFSMIEEOIIBITA2ERERDTFYE (Table 2) 2R
TP RHEAFOOHBEXITTIEZ-ETHLHI NS, P IR
Bz boTERBEDEHETEILOIDET B,

4.2 BRRWH

BRIKWE P IZDOWTIE, EMOXEMREE B VIFFER

P=CF dl (8)
FRFRENTVE D, TTIZCBEEAERE20BIBHERIZL - T
REHRE FIEMOXERE, 4 FUV7FEVE, 1D EHME
THhbo C%ROBBOMMOEEMIZE 235kN/mm? (2.4tf/cm?)
YR, ToF Offiix, WMHERECESEEAHE T RE R
SEEMHFEEGCNENIETE L, PEAEIIODVTIE
Hankinson &, CHf L /- % A\ 70, Fig. (b)FERIIZDEZRH
THELAZGRDELXRLAODTH 2, ERERIIGON LRV
HEERLTEY, RRATEGORTHRRBNEZERT 5,

43 BAWH

BRAWEP 12OV TE, €Y OEBEMADD NARITL Tk
FRHAOMEL &, MHEEZFEOFIRIEIIC & O REMH 5]
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P, =min(cF,, ,P,) ®
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1 !
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T3,

b=0.607 * h** (12)
BB, 0, BLU,0, 13, FUT7FEYDOERMICIDS T %B
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Table 3 List of Test Specimens

Test || Sectronal Dimension { Sectional Dimension Number of | Relative Radius of Dnft-Pin Jomnt
Specimen||  of Mamn Member of Side Member L Dnfi-Pin | Angle(deg), Arrangement Spacing End Distance | Edge Dhstance
fd T r' D D
(mm) 8 ) . (mm) - (mm) . (mm) ‘(mm)

A-SL [J96 X 550 148X 550 2000 16 90 80 215 844 85 60
A-SD [396 X550 [J48 X 550 2000 16 120 80 215 ‘844 - 85 60
A-SS [196 X350 [J48 X 550 2000 9 90 80 130 90 8 170 & 45
A-WL [J96 X550 [J48x 550 2000 | 25(16+9) 90 80 215 130 844 908 85 60
A-WS 96 x 550 (48 %550 2000 | 22(16+6) 9% |80 215 85 | 844 890 85 60
B-SL 0113 X600 [J60 X 600 2300 29 90 94 198 429 102 102
B-SS O113%600 060x 600 2300 24 90 |94 123 322 [ T 177
B-W [J113 X 600 [J60 X 600 2300 | 53(24+29) 90 94 198 123 429 322 102 102

RBEOHETH L, TdIIAEBERFTRETEDLN TS
COHBATMAIEE B LIS WTRETH Y, DOFEEILT
UTOBATERE TS, %, C Y HBHFOD L ZD PLPEOS,
ﬁ%ﬁmmgéfuem&ﬁﬁbfﬁﬁﬁﬁgowfFU7%E
Y IROHECHT B EREE 3RKCEMT 5 ERKE %5,

%fo 003(3) +oo31[§)2 +05 . (13)

I, PIEY—ABRNOWE, P, ¥ 1 KOBEABONE,
D.FY7 ECHE, d: F) 7 ECETH B, Fig 10(b),(c) F
DERIUNN L ERBL RS TTOy FLALZLOTHY, +
GRBETHIELTVR2I LR, ¥ 7 ML BBOEEIZ(13)
KCHMET2 0L T2, 72, HEAEN 0O DHEDP, P, ‘
GHBREOMBRIIKELHBE T B EHFRESNTE Y™, (a)Type A
AEROBHN TRHERLITEES 2> 7245, P, P TNY :
FU7PEyBBOBRIECEAPRONZZ LD S, KBRXT
BEANIHFEAEIIRLS T (1) XEFAVWTE v HROEE Y
ERTEHLDELIREL,

4.5 FEEEMEFHADOHREE

CITUHEBRBRIIETE MELAETERLAFY 7MY
YEEBOFMROBIHTEIT ) Fig Il(a~@IZFY 7 E U8
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ELRMER LRI BRRNIC OV T EEmIC 2 8RERSf D
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¢
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EAEAKR S VA RRRUE KB TR 4 T2 LR LT .

VR, EREILKE RO ORNELIRDEER O, Lo

7072, Bl & ERME O & £FMICRNVTR VW HEE TEM T

THY, RFMERIRYTHLLHMTES, '

B, ARTEE-A Y MERBATHICZESLEL 2 2 HE £
AELE VRMB% /89 A —% & L TBi-Linear® 7NV 2R L7274, , I e B
FU 7 FEVBAOBERBICERLSEHE, IHE b HE%

FIB10, SEINSOBELEOLEFMSLETSH 2, 100 : - o - .
5. E— X2 MEMNY T FERABOMIFRER ‘ T PW e B
KNFESAH & BV 72E— A > MEHHEA B0 Sy 2 BE RO S

FEI VI, BB CIR 7 & O A AR R AT E oA T A S
Lichi, B4 OBEEFEERLEOPTLENL I AL TY
LHEERICT BUEND B, £ 2 TR T, BMICERM %
BAWwiT— 2 MR FY 7 PEVESHIIDVWTOMITER LT i : . :
V, BEMOMARERT T2 7~y 285 L L0, BAWMERE . 0 ; —
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REXED—% % Table3 |2, BAMOFEME Fig. 1213R T, KB
HRIELTT I FE3mmONA v Y ERH ZEH L, SS4000 )
7MY FERICRE L BRI EM £ 2 O MM TRk
ABEBEMAMR L L BHOMETES L CUHERDEVIZ
DA, B A 72BBEORBRLAEL, T2, BEHIIBIT2
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Table 4 Experimental Results

K, K .M, O <M, PN M, P
(kN mfrad) (kN mfad)| (KN m) (rad) (kN m) (rad) (N m) (rad)
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Fig 17 Calculated and Experimental Load-Slip Relations
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Fig 18 K- K Relations
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