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Comparison of Performances among Dowel Joint, Mortise
and Tenon Joint, and Finger Joint as Corner Joints
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BHRI—BTEL, 2-F—Yal VI OWHRKRERBF 2 — 2 v PHRELRVBERTH
T ORERRVR, METFOLXIKR, ZORVCH L - CIEAHCERCAERMF € -2 v
FRETEEE, MHIRRCRBZEL DD, TOXIRBACIEIMLZ D 5 X5 k@i
BEATHEORRBLALDLN, TG RICHARDSD K L o C7 4 v H - ad .‘/ FTHEDa -5
— Y a4 v IrAOEANTHRI “High strength corner joint” & LT, ZDOMERER 3 LT\
%, &bIL, 74 vH—Y a A v MEIKEEOERM OBEARLIAVHLR TV (H. KoLs?),

L CREHBTEOHE DA E S RWINET, BRIEEEBEL, SOBEOH K &
DOHBLEELTC=V =Y« P FRYBIP:IX+5D3BERMC LB 5x5cm B DL
RMRBGELIRLT, BERIC4dmm 7 4 v —Y a4 vV MEARIDAERL, AR IO
BEYRRL, ThHboBREAHEYHE L.,

ARBRETOCHIcy, THECLEERWERBREZCH L, FRELIBREERTLHLL
bie, RRCHI) ZHH IRV ERERHE, RERAAHBRE RLOCEIERHE
LW Wil TERBRB T EROH « ot Lstlesh LET 5,

2. HHEBRUH®
2.1 HR&EEH
BEEOW R LRk, =V=Y (—HIch F=YFR) BXOI1Xr7038 @ 1,
2cm) DEEME T 70T v 7REC I DEAEREDTERL, 5x5cmBHOBHIA
EFe, BE, BEBIO 74 vF—Y a4 v OSEATEORK OB OFHEI ISR
Cieied & OB Lic, 2hbBHOREY £-1rd,

-1 BN ERM) o % E

Table 1. Properties of main members (Laminated wood)

Specific gravity Moisture content Modulus of elasticity
Specimen T u (%) E (103 kg/cm?)
Min. Av. Max. Min. Av. Max. Min. Av. Max.

DP (A) 0.44 0.47 0.51 12.59 12.93 12.99 84.2 117.2 132.2
TP (A) 043 0.46 0.49 12.67 12.99 1341 1004 1198 135.2
FP (A) 0.43 045 0.49 12.55 13.11 13.67 92.3 1185 158.3
DQ 0.60 0.67 0.75 12.15 12.69 13.22 68.3 100.8 132.6
TQ 0.59 0.69 0.78 12.49 12.83 13.33 639 1031 1421
FQ 0.52 0.67 0.75 10.75 12.40 12.98 714 103.7 144.3

() D: #¥5gs, T: ar¥gs, Frdmm 74 vr—vadvr, P: =v=y, A: } F=v,
Q: X+,
(Remarks) D: Dowel Joint, T: Mortise and Tenon Joint, F: Finger joint with 4 mm
length, P (A): Picea jezoensis or Abies sachalinensis, Q: Quercus mongolica var.
grosseserrata.
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2.2 = 1z
= 2 ALK OE D MG 13503 mm OEHEARR Y, BT TERRBTERO 2SI
Bl - C, ER12mm, £EX60mm DR 4 5 ABEMEMIIFLHE L, o
FEHIE 27~39 mm, KEHE 072~0.74, §KFE 15.4~159%, wi¥F v v 7 {{¥ 160~205
(SE#7180) x 10%kg/cm? CH » 2. RABIBEEFCEEG LI OREDFIHEMINE L F=
HEBRFACHNEES, 7T 1KY ) (6 HORBOTFHE X OHEH) 408 (305~520) ke,
THES OB A 318 (282~376) kg, I X+ M TR EThFh 628 (494~782) kg 3 L ' 704
(618~751) kg TH -1z,
2.3 RRESIUEREE
RBERLIVCEAHERR-1ERTERITHS, KEEESGTX12mmY, £ 60mm
OREIE 2K L REBIREER (BHE) 2EH L. BEEATE, BLIAELTAWT
WEIL, BELRADRTHT, ORTH LT, EEAILEBEGLALTHS, KiZES
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Fig. 1. (1) Specimen and testing method. (2) Dowel joint.
(3) Mortise and tenon joint. (4) Finger joint. (Unit: mm)
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LEBRBEERIVBEDACREEZRNGE LV IS5C L, dAmm 7 4 v H =P af v

FEATIE, ¥FTEHOEARY S YBIL, OLEBBICL Y OFRBEFSI Y - 54 Vi
B4 v =9y #—CEEHI0000 rpm THH| Liz, BERAIFHZBLALT, 75 v T8
fil, BHEEECH L 20kg/cm® BRECTEML, 2AE SR,

WTFh b EES LBRU EOREMH LBV CRRCH L., RBRAIBERIR-1TRTEE
DT, BEOWMRELALTHDH, HRBIEE L £ VES b v HERRELYRE500kg & L,
MEXEGERESERE L, IROMN BB AEMEYHESkg 2L 103 ecm EED &
AXYNF - THE L, ZOHE, HEMITEERMCESG IR TV LEETIIENEE
L 6, IXRATRDLI B,

5 - PS—rP@S+7)
= 6E]

I, 0 BWEALLER » OB BT AEMN, SEREAEA»LRBMOKR ST TOHEET,
TZ Tk 60cm, EIxfsoFRikETHS,

RBRGTIFA—EGE, 88 FH-HELEHC O EE36TOT, Ait36H4THS,
ZORBTEr=15cm B XV 30cm OMBCOMEEM LSO H FARS OB XTF < —
AV PRRDL, BEABRKTHER, ABRBLZEATILYML, BHIKOWTA,2v60cmH
REPHEZ L 5HTFRBREZT, RABRSIOCRRMTE— 24 v I RO ORELABRERS IO
TR I HRD, BHOEBEESL L, bk, REBIVCBRFEARBREOBMHIOWT
M-2 AT Lod AL LOCBERRBRET, HE~EHBELRD L,

P OP P {p
AL L
e @?f BRE @Bﬁ
& '
1@ c]
150 ——] 50+ |50 504
(m (2)

B—2 (1) »)H2%RB (2) BEMHRHK

Fig. 2. Tests of compression perpendicular to the grain.

3. MRELUBE

3.1 RiERERER

K2R THBEEMLE 0 8LV 0y TOVWTHRDBE, WThoH &L RIFEARKE
{, PWTREESR, BRI PR 74 vH—Lad v I Thd, ThOoBREYESD
DREECRTHD LEE LIZBEDOFEM O 3L &) LB L, GHEM)/(ERE % miH:
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&2 RIERRER (43 40V iHHE)

Table 2. Results of stiffness test (Av. of three specimens)

Elastic deformation (10-3 cm/kg) Efficiency

iIt‘)igfinogf Specimen Calculated Measured 315 &30

815 830 415 830 015 030

DP (A) 6.87 3.39 25.82 15.28 0.27 0.22

g TP (A) 7.06 3.56 13.30 7.42 0.53 0.47

2 FP (A) 7.26 359 11.80 6.44 061 055
=

g DO 8.96 4.43 19.79 11.29 0.44 0.38

(S TQ 8.37 4.14 13.98 7.34 0.56 0.52

FQ 8.32 4.11 10.72 5.44 0.77 0.75

DP 7.43 3.67 24.00 13.50 0.30 0.26

o TP 7.43 3.67 15.57 8.97 0.48 0.41

.g FP (A) 7.84 3.87 11.31 6.56 0.68 0.59
]

é‘: DQ 8.94 4.41 19.36 11.13 0.45 0.39

TOQ 9.88 4.88 15.76 8.72 0.61 0.54

FQ 8.72 4.30 10.87 5.63 0.81 0.77

BT HESHRETIE, ==Y (} F=Y) RBEOEE, KIEEAETIE I TO2T~
0.30, d3 T 0.22~0.26 TEAMITIT W LE TCOHRIUE, FFESTILEFREFR 048~0.53
FXP041~047, XHEC7 4 VH—2 a4 VT2 0.61~0.68 ¥ X 0.55~059 Th - 7=,
IXFIHOBE, ThoDOEIRWThIE D, EARKRIFESTIRLIS~NLTIHETH - 1,
BEEZEGTRERETHE IV REL O T L06~1111%5, SERBCTI3EThoTe, Fh, 7
AYH = ad v ETRI2~MIFBTH oz, TOXOR I XA+ SRBREDOHH, RN
BB o T2 DX ZE DM OBEM, FIDIRARMAN= V=V I B ERIBEELD
hs,

IhODOBHRDI L, 2ARDKIFC LBHEE TIMIBORENAEL, ThieRi T
ER X STHRIEAT S, Tihbb, LELT-MEV BT, § X+ FHDOHIE 3 cm,
M5 cm OMIEHORM A 4 % ¥ 8mm #5iF 2 K T4 Lic L R4 ORIMZ)EIT 0.42 T
Hotee —H, GLEACLREVCTELFORVEMRWERAMUL L THRHRARE (3 X+ 7,
3 x5 cm Wil TIXEIERIHIL0.76 TH - 1,

3.2 WiEHBRER

EI3RT IO, BRI E -2 v OEQCIITAIEOB A LR LT, Hig<izr<ly
4 Y H =T advireih, EARKEEESOLDDOWMHBNE o, Thb 3FEOBAT
EORRMF -2 violid= v~y RABREOERBTEDORE, 1:3:75, 1 XF+5#0D
FROBE1:2:7T Thot, SIRBHEDREEX 74 vF—Y a4 VIRIDEDDMHENE
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®|—3  BENRBER (53 ko FifE)

Table 3. Results of destructive test (Av. of three specimens)

s;‘e-gran Main member .
Type . Bend. Max. Bend. Max. Stress Efficiency
° Speci- moment bend. moment bend. at M.O.R.
loading ™% at P.L. moment at_P.L. moment P.L. M M.
M, Mmsax My Mmax gbp ab 'ﬁ‘p‘ %
(kgm)  (kgm) _ (kgm)  (kgm) (kg/cm?) ? e

DP (A) 6.4 8.1 100 160 487 777 0.07 0.05

g TP (A) 9.9 24.1 85 168 417 825 0.12 0.14

% FT (A) 26.2 60.6 90 166 439 809 0.29 0.37

-

E‘ DQ 9.2 151 108 205 521 992 0.09 0.08

S TQ 127 321 105 193 510 938 012 0.16
FQ 38.9 108.0 105 201 512 981 0.38 0.61
DP 5.0 9.0 75 153 368 752 0.07 0.06
TP 134 30.2 103 170 503 836 0.18 018

o

.% FP (A) 25.5 35.8 75 155 365 758 0.35 0.23

g

F‘" DQ 11.3 13.7 100 179 486 870 0.11 0.08
TQ 29.7 419 95 182 460 881 0.33 0.24
FQ 36.1 51.2 95 187 458 903 0.38 0.28

BEDT, FhEFRL:34:48L01:3:37 Thotz, 74 VH—VaA VY IREIBLDOD
FIERMERR TR IBE B O, TOBHEEIMESRAEOM OBFIREEL X - ol T
TAVH—Ya AV IEBIBEELTCWEVWOT, TOESERCHTAEEYT L E B
BTboLELLIB,

BHOMTRBROBRELE L, BEAPHE HARKCRT B M/M, 3 X ORKXH o
WTD Mupax/Muax) RDBE, BIEBECBVTRELREL, BMR=Y=YDBE
0.05~0.07, I X>FDHE 008~011 THotz, IRIXIEEDTHRM T &M DD AR
PREBEREVWTER LD, HIBOWEY TIIFHRITES 012 THo T, BEEATR=Y
YHDOEE 012~018, I X+ SHODBEE012~033 Lich, FilsEL L ENEEDOHEMN
EfELDERELSTTUVA, ThIZEBE TRM IR EOARLC L > TABEIN B2, FIRE
TRREBHODHIRARMANIMbH LR IDBEDEELLNRD,

T4 H =Y aA v TRWBDOL IR, AMHFRC X - TRRBHICKE/nELNE Ui
DT, EAYHRLEMUME CIx= Y < v RBHE 037, : X 7R BRIF 061k L, FIEAM
BT EFhEHR 0238 I028 Thote, TDXIE7 4 vH—Y aA v RBIEIIFIER
WECH L, HOBRFIEEEC X > TRETIHBENEL, BOoRPDRLRETERVWY, £
RTHBOEATEI D IWELILCERTVWD E VLS,

CORBIEBWT, Admm 7 4 VI Y a A VIC Lok, TECfTH-H183mm o F
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F-4 LARBACHITS4mm e 13mm 74 v —
CaAVrORRDLE
Table 4. Comparison between efficiencies of 4 mm and
13 mm finger joints in L-type specimens

L-type Main

specimen member Efficiency
Length "Bend. Max. Max.
Type of of moment  bend. bend. M.O.R.
loading finger  at PL. moment moment Mmax S5 830
M, Mmax M max ab Momex o15 93
(mm) (kgm) (kgm) (kgm) (kg/cm?)
. 4 26 61 166 809 0.37 0.61 0.55
Compression
13 31 77 170 816 0.45 0.66 0.62
. 4 23 36 155 758 0.23 0.68 0.59
Tension
13 45 56 169 803 0.33 0.74 0.67

() RBEOBEI4mm: = /<~y B L0 F=v, 13mm: + Fev
(Remarks) Species used for specimens: Picea jezoensis or Abies sachalinensis for 4 mm
finger joint specimens, and A. sachalinensis for 13 mm ones.

*VARGOBAY LEBTA L FACRTI RSB, ZOENSIEIBmMmM 7 4 v H -
ad Y DOHPAKES ICBEEOHECSVTHLMACERTVWA LWL S, ZOBEBYHL
DT DRI FHFMIIC BN BB ETHA S,

3.3 LE&XUEZEESKOMPDOTA

RIEEAR2WTREH v 7 ) — b BOFEELHEA L2 185, EcKELMANY OF2
EEIK ) & RERRC X 5 DOF ML E8T CrfThh\Cb, HiZE0HETIIoOEFDN L
SIRERRB VTS,

1) REBIOCBHACETHIENEBECREZRER Y » 2 DEHIARIZL, BEEH%E
RoO—FEALL, ZOBRBEIHFShobLFHExizd 2,

@) FIEReRT2L2BHRYLXENZHD, BT 5 BN R AR ZE-,

B) REOHWHEIIMOLHKE, b/ vk, BIERECEHET TR
NE—ETH-T, ZTOREIRLOFLEIEATHLORE LY,

ChbDERERLS £33 3 0DEY, FEOLHTREXEEL, KFBAFORKMT =
-4V OFUE LT RT3,

1) H-310ERTIICREDOANDEME PSRBT L2 EBRHE2ZHoL T,
BT E — 2 ¥ b Muax 1%

Musx = Dd, 1-1)

L%, TR DRREREOFEHMAITHS, kkl, RIEO—FHIKOHE, BGANER S
HLRENHAET, T HRRGC I HRBREROTFHEBME = V<Y HOBHAE 318kg, <
RF ¥ 702kg THoleDT, ThdbEAVIUE
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e 19 ->|th— .
FRRRES hih o b Jhend h-n+
MC ‘:_'_‘_::_-"_'_'_" dy [ )M M( IN- f“.::“.'_:"'_._;.__.JN)% M< N—-—- -—~%F-Z N>M
S ] n 4 T =
—>fo¢b*~ T‘ds
(1) (2) (3)
ab ’ b
_’E(—% - —ﬁf’ab‘— aic -;mb.ﬁf;.-n)/n
- hn h_n‘r w® A hn T
M - --—-—-!—-—N)M M( B by | s )M + i !
( o e R A N e oY)
17 A LYY I B B Py K
— b
(4) (5) S " (6)

B3 HBABoOKH (~06) KigHa, 6) 2 EH#s
Fig. 3. Stresses in joints. (1)~(5) Dowel joint,
(6) Mortise and tenon joint.
== YRR Mp.x = 318kgXx2.4cm=7.6kgm
I X FSHRBE Mpux = 702kg x2.4cm=16.8 kgm
Lieh, EREOEE (==Y EMHFE 81kgm), F[EEMIOkgm, I X7+ 5 151 kX137
kgm) N, ==Y RBRETIX6~15% N&L, 1 X+ 5RBRETIZ11~23% K&\,
—7%, ECKELMANY O3

Muax = D (dz'l‘%) (1_2)

ThH5, chiclhif, FhFERI4 B IV 207kgm & 7c b, FAEICKS, =V~ vRBRE
TiX4~16%, I X+ 5 Ti237~50% L bk E\, 7tds, Z DAL EcKELMAN BHHMRER
BTV EVSTWELDTH B,

2 H-3Q)RTEMIENET, EMUODIAZRKEARANCHHHE, LdBoKE
&y (N-N) o B 7 13280 L 5eRkDdbh b,

y = —nA+yn?A*+2nbAh—d)
- b

Zow, n=EyE, Eq: REDSEY Vv I7HE, E.: BHODHAXBRER, A: KXiEo
WER, o BHOETHS h BIV 4 BKER),
Ry OMBAEZENL, #BiFft—2 v M3o¥DX 58 3h5,

(2-1)

2
M= o, Ah~9—dy

— ((h A n) (2-2)
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TR, o RIEDSERIGNT, 0,A=D & LCHETHhIESE¥D X 51l ’,

==V RBEOSHE, E,~160x103kg/cm?, E,=2.85x103kg/cm? (M-2 (1) iz X % 3 1k
DOEEE) XY, n=56.1, 7=312cm &7igY, ZHRK Mnx=78kgm Ligth, ZOEHE
8lkgm iRIF—&T 5, I AFFH Tl E»=962%x10 kg/cm?, D=702kg TH B DT, n=
16.6, 7=2.60cm, Mm\x=185kgm &7z b, EHH 15.1kg X h 22% K&\,

B) H-3@)RTHERBHET, »o=vV=Y . F FxYHOLICBEMIBIONE
WhOREM L L, ERANTEBERETHD ERE LIEE

D _
y=h— oL b (3-1)
—n\2
Maax = 220~ 4 D (3-2)

Lied, TIZTC, =V YHO oL R R2QRATHRERRR LR ABRLEL TERE
DEFRREL ook D 26 kg/em? (3 hDF4fE) 2 Ay, D=318kg L THuE, 7=
225cm, Mmux=85kgm &ig b, FIRHABROEMNMEIOkgm wiziz—%T 5%,

IAF IMIBERR DB = S v N, FECREVOT, TORBRERHTE
7o\,

4) K-3(4) DHEET, ThIZAREG) & 6) DR & L, EMOXSnBEREE: T2,

_ 30,bh+4Dd,

SUL b+4D (4_1)

Max = 5 01 blh—7+ D(y—dy) (4-2)

HIEL D=V = Y HICx§ 5l 0, =26 kg/cm®, D=318kg ¥ Ah ¥ 7=217 cm, Mnsx=8.2
kgm L7z h, Q) LR BEOCHRTFHOME LCUIHEITHS L2 5,

$ AP IFHIEDOWTIX 6L =813kg/em? (3B DF fE), D=720kg ¥ Ah % & 7=2.28
cm, Mmax=221kgm &7s b, EHIE13.7kgm O 61% BT, HEEFH LD,

5) H-3G)kTTHENHEDEET, I X+ IHOIIREBERT HoOKEREBHC
B URENRILOEELZDNB, 1 BIO MIEhZh (2-1) BIVQC2)RLARCRDS
hb, 22Tk

OB AT AL
, = 2(bh+nA «/2bnbhA+nA ) (5-1)
M= % o 1blh—nP+os Al—ds)

- % 00 A(2h+n—3dy) (6-2)

3 XFIFHIEoOWT E,=656x108kg/cm? (K-2(2) DEBR T X 5 346D FHfl), E,=
160x 108 kg/cm? 04 A=D=702kg ¥ AN B &, 7=253cm, Mmax=216kgm Lich, EH
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D 58% #HT, FTHNLEY Tl

DOEFREBFEECOVTERFT S,

6) BFEACIs LARRGSLEMEFELZZT 5853 LOANRLONEN TR
2rHEZNE, W HEBT 2RI (FLORERE 20/ (BH OBERE 2) &7, ZOR
B TIY 2p=bo k36, z=bh%6 1T L 1, 2/2=1.875cm%20.83 cm3=0.09 &7c%, L L, ERME
CAONWTOHRIL= V<= YRRETO0143, I X+5T0165THD, 60~80% kX ETH
B, CHIIEENBHICESEIRBZ LRI -T, BFOZAENEABTIOTIRRL, fi
DEARCEVTLEO—REABLCWBEELDRD, LhL, GLOMAIBEET EE
ThEHERIhBEEBLR, b i, BEOHRED Tk X+ 7RBRAECRVT, a/z=
03 Tho12h, BFIL 0355 T, 18% WMTH- .

FIENMEDOHAIIBH OEMMAOD VARERLEENRIDOT,R-36) DL 5KELD
nb, TOBE, WAORECIIE 2FOLS5kR y BIXPMakpbhbs, T TG
BOWHYDOY v IEEERBHERA L L E, BHOBERBEEGEREY Eo & L,

E,=kE,, by=mb, hy=nh

&R
7 = h(1+kmn) —hy+(1+kmn)— k21 + kmn?) (6-1)
_ a1b(h—nP | osby {(ho—77)3 }
M= 3 +—g ” +7?
- oty {zzm- ("0;’7>2 (h0+2h—3>7)} 6-2)
Eish,

CORBRTIE, m=036, n=05ThH, MILHEEERLO2EDL 5L 3,

& E; E, k b
o (103 kg/cm?) (kg/cm?)
= VvV = v 1104 2.27 48.6 836
i X F 3 89.0 8.18 10.9 881

lE X vsHETE, =V =Y Tk 9=1398cm, M=170kgm L7t%, 05-2,=157
kgm, FEHE Mnx=302kgm THDHDT, BFDOINABM L L ELBED8YL HTHS
A, EWEDS56% BER, I XFIHTIL 9=1639cm, M=342kgm LY, 042,=
165 kgm o 2 ff, EHIfE 41.9 kgm D 82% L5,

DEx#BIETLE ES5ERTIORKD, REBEEGOHE, =V~ (F F=v) Rk
TREWTROFER L -TH, BBILFOFHURTEEL, I X+ 7RBRETILHEAEN LS
754, HHEMHECED - eOD S HEMMs 1-1) RTh o, BLES TREAHEIZIZED
INLER L ABETHLEEXLBAOHE I DR VR EL, FRMHEOSEACIIER MM
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K5 RAHFe-2vioFHHE
Table 5. Calculations to predict the max. bending
moment (kgm)

Species used for members

Kind of Equation Picea Quercus
joint used :
Type of loading
Comp. Tens. Comp. Tens.

( (1-1) 7.6 76 16.8 16.8
(1-2) 94 94 20.7 20.7
(2-2) 7.8 — 185 —
Dowel (3-2) — 85 - —
(4-2) — 8.2 — 221
(5-2) — — — 21.6

easure . X 151 13.
\ M d 8.1 9.0 7
ov-Zo 155 15.7 176 165

Mortise and

tenon (6-2) - 170 — 34.2
Measured 24.1 30.2 322 41.9

DD YABEHEZR LTI/ NEh o1,

s -]

==Y (PP F=VER BIOIX+505x5cm BiAEORHH1E, BFR IV
dmm 7 4 VH—CaA v TEALLL ARBREYEMB LUFRUGE AR L, &R
ROFDOXHIREHNIhD,

1) RitkghRE B ObH A KT 5 HBEM L B NRTECET SR TWLEFELL
EEOBEMOHEME O ETHIE, RIFESTIX022~039, [3FER T041~055, 7 4 v
H—2ad v T055~077 Thot, BHOBBETILI X+SHOFRYGEIKTH 5T
COBEHED DL LT, I XFIHODIRIMANR= V=Y HIVBERTDZERBTH
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Summary

The tests were carried out to determine the strength and stiffness of L-type spe-
cimens connected with a two-pin dowel joint (D), mortise and tenon joint (T) or 4 mm
finger joint (F). The main members of the specimens were three-ply laminated wood
made of the laminae of kiln-dried coniferous wood (Ezo-matsu, Picea jezoensis, and
Todo-matsu, Abies sachalinensis) and hardwood (Mizu-nara, Quercus mongolica var.
grosseserrata), and the specimens were assembled with a urea-formaldehyde adhesive.
The spiral dowels used were constructed of straight-grained birch wood and measured
12 mm in diameter by 60 mm long. The tenon was 25 mm height, 12 mm width and
50 mm long in dimension. The finger cutters of Gebr. Leitz make were used and the
finger joint had 4 mm length, 1.6 mm pitch and 0.4 mm tip.

All tests were performed with a Olsen-type 5000 kg-capacity universal testing ma-
chine to apply a tensile or compressive force to the specimen. Also, the withdrawal
strength of the dowels and the properties of the members in compression perpendicular
to the grain were obtained in order to predict the strength of the joint.

The results are summarized as follows:

1) In the stiffness, the finger joint was superior to the others, and the dowel
joint was inferior. The efficiencies were 0.22 to 0.45, 0.41 to 0.61 and 0.55 to 0.81 for
the dowel joint, mortise and tenon joint, and figner joint, respectively.

2) In the strength, also the same ranking was obtained. The efficiencies in the
bending strength were respectively 0.05 to 0.08, 0.14 to 0.24 and 0.23 to 0.61.

3) The performances of the 13 mm finger joint reported in a previous paper® were
slightly higher than those of the 4 mm finger joint described in this paper.

4) It was found that the maximum bending moment of the dowel joint for the
coniferous wood specimens could be approximately predicted by means of the equations
for calculating that of a reinforced concrete beam, but for the hardwood specimens the
predicted values were considerably higher than the experimental ones.



