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Experimental Studies on Efficient of Joint with Glued Plywood Gussets
Report 1. Fundamental Tests for Joints with
Glued Shina-Plywood Gussets
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Table 1. Shina-plywood construction

(}hﬁ}l};ﬁzsd Plies Thickness of veneers in plywood
mm mm
3 3 0.75 1.50 0.75
6 3 1.50 3.00 1.50
9 5 1.50 2.25 1.50 225 1.50
12 5 2.00 3.00 2.00 3.00 2.00
15 5 250 375 2,50 3.75 2.50

Fl b ldocll, EBEI2HARCHY TS, BEAROESE B, 12HXV15
mm % 201, 6mm 30, 9mm40H0) KOWTHKA (182x9lcm) T, HFHIERBRY
fifty, BREZOY v 7HREOR, &, hO3HE 2T, 55cm, £ 30cm opE
ABRF R OBMES FENCEAT (09, BEA (90°), 45° 0 3EHFH L, MFRIERARLYT
I\, XORMAECTEL T, BFHERBRE I OFIRRBE T -1, TOKEOF
B % F-22iRT, ‘

FEDSHL NI LISl » £y tORMA~OEFIL, BETNEWHRCHZO
BRAEBMAL, MEAThZVIORETHL ETOMIOHEEL Vi THd I
STRMEH), OLER T &L, KA b TEM L, ThIXEENTLTHS LV SR

F£—2 VFAROERKME (FHE)
Table 2. Properties of Shina-plywood (average value)

Thick Bending tests Tension tests
ICKNESS  Moisture Specific MO.E. MOR. M.O.E. Strength .
of content gravity Ep, 103 kg/cm? 05, kgf/em? E, 103kg/em? o: kg/cm?

pIYWOOd t 182)(91 b: 5'5 <m ] 900 ) o 900 450 00 900 450
mm 1% Ty cm? 0°  90° 45° 0 45° 0 .

86 0.57 119 1050 20.1 229 761 349 377 66.4 65.0 180 617 562 181
85 0.51 103 941 139 205 624 220 262 54.8 41.9.152 479 353 138
9 89 0.54 83 80.3 30.3 20.1 592 322 219 61.3 47.2 150 540 432 131
12 8.3 0.52 94 80.4 319 18.0 611 313 200 63.1 50.8 13.2 467 385 126
15 7.6 0.53 97 70.6 340 20.2 558 368 232 55.9 55.0 15.0 443 449 130
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Fig. 1. Specimen for testing joint
efficiency in relation to thick- B2 MsioME

ness of gusset plywood. Fig. 2. M and M diagrams.
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Table 3. Summary of test results for joint efficiency in relation
to thickness of gusset plywood in 90°-specimens

dr=10 51«:30 Mmax S’/S
. E EI as _—
Specimen h b g
Exp. Cal. Exp. Exp. Cal. Exp. Exp. Cal. Exp. sfo 5 5

10%kg  106kg 10-3cm 10-3cm "Cal. 10-3cm 10-3cm “Cal. Cal. kg 710 Or=30

No. ecm  cm Jcm? cm?  /10kg /10kg /10kg /10kg 103kg cm 10%kg cm Jem?2
3T 1 5.000- 5.000 105 5.47 90 99 091 36 41 0.88 8.89 13.11 0.68 477 27 097 097
3T 2 5010 5.005 111 5.82 87 93 094 35 39 0.90 6.09 13.94 0.44 291 1.6 098 098
6T 1 5005 5.000 85 4.44 93 122 076 35 51 0.69 8.07 10.64 0.76 387 22 092 093
6T 2 5010 5.015 112 5.88 79 92 086 31 38 0.82 9.18 14.09 0.65 438 24 095 096
9IT1 5005 4.930 107 6.62 84 81 104 31 34 091 9.64 13.20 0.73 468 26 101 098
9T 2 4985 4.890 109 6.58 75 82 091 30 34 0.88 10.48 13.30 0.79 509 28 097 097
12T1 5,010 5.005 97 5.11 78 106 074 29 44 0.66 9.21 12.19 0.76 440 24 091 092
12T 2 5010 5.005 117 6.13 72 88 0.82 26 37 0.70 9.77 14.70 0.66 467 26 094 093
15T 1 5,050 5.005 104 4.87 80 111 0.72 30 43 0.69 13.31 12.80 1.04 626 35 091 092
15T 2 5.050 5.000 104 5.62 75 9% 0.86 28 37 0.75 13.11 12.36 1.06 618 34 092 093
3C1 4995 4990 80 4,14 107 131 0.82 41 54 0.76 406 10.06 0.40 194 1.1 094 095
3C2 5.005 5.010 121 6.33 81 86 094 32 36 0.89 435 1520 029 208 12 098 098
6C1 5010 5.005 105 5.50 86 98 0.88 33 41 0.81 10.06 13.20 0.76 480 27 096 09
6C 2 5.010 5.005 125 6.54 79 83 095 31 34 0.91 9.02 15.68 0.58 432 24 098 098
9C1 5,005 4.870 105 5.34 87 101 0.86 30 41 0.73 12.65 15.22 0.83 622 35 09 093
9C 2 5.005 4.865 115 5.84 85 93 091 29 39 0.74 1141 14.00 0.82 564 31 097 095
12C1 5,005 4.995 107 5.59 72 97 074 28 40 0.70 11.25 13.38 0.84 540 30 092 093
12C 2 4995 4.970 132 6.81 67 80 084 25 33 0.76 11.03 16.37 0.67 534 30 09 095
15C1 4980 4.935 103 5.20 83 103 0.80 30 40 0.75 12.38 12.36 1.00 609 34 093 093
15C 2 5.020 4.760 110 5.67 80 % 084 28 37 0.76 13.47 12.38 1.09 677 38 095 093

(Remarks) Specimen No.: First figure shows thickness of gusset plywood in mm, T & C are tensile and compressive load directions,

respectively, h: height of member, 5: width, E: modulus of elasticity, EI: flexural rigidity, é,=10: deflection at r=10cm,
dr=30: deflection at =30 cm, Mmax: maximum bending moment, o¢s: modulus of rupture, sfs: allowable stress intensity in
bending for the Il-group soft wood (high grade lumber) under short-time survice, 180 kg/cmz, S: distance from loading
point to joint of meeting two members, S’ : distance from loading point to apparent rigid joint calculated from observed
deflection, Exp.: experimental value, Cal.: theoretical value.
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Fig. 3. Relation between thickness of gusset plywood and
ratio of experimental deflection to theoretical one.
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Table 4. Summary of test results for joint efficiency in relation to EI of
main members in 90°-specimens

0r=10 57':30 Mmax S’/S
. E EI o
Specimen h b g
Exp. Cal. gy p. Exp. Cal. Exp. Exp. Cal. Exp. sfe 5

103kg 106kg 10-3cm 10-3cm “Cal. 1073%cm 10-3cm Cal. Cal. kg 710 0r=30

No. cm cm Jem? cm?2  /10kg /10kg /10kg /10kg 103%kg cm 103kg cm [ecm?
15T 1 4928 1.505 95.9 1.44 229 378 0.61 74 157 047 4.67 3.49 133 766 43 086 087
2T1 5098 2023 1406 314 138 198 0.70 54 87 0.62 6.92 7.39 094 789 44 09 091
3T1 5115 3.018 89.2 3.00 133 207 0.64 47 91 0.51 8.00 7.04 1.23 605 34 088 087
4T 1 4970 3980 1036 422 115 129 0.89 39 53 0.74 8.00 7.70 1.04 489 27 097 094
4T 2 4937 3950 86.1 3.46 137 155 0.88 49 64 0.77 8.46 6.31 134 528 29 097 094
AT 3 5.068 4.010 987 429 112 145 0.77 45 64  0.70 8.84 10.17 087 515 29 093 093
5T 1 4970 4980 1135 573 83 95 0.87 31 39 0.80 9.61 13.96 069 469 26 096 095
5T 2 5.010 4.980 928 435 86 125 0.69 31 52 0.60 9.67 10.37 093 463 26 088 09
5T 3 5068 4995 1005 545 89 114 0.78 36 50 0.78 10.50 12.89 081 491 27 093 092
7T1 4950 6978 1326 935 61 58 1.05 23 24 0.96 10.35 22.67 046 424 24 102 099
7T 2 4998 6.993 804 583 71 93 0.76 27 39 0.69 10.39 14.04 074 358 20 092 093
9T 1 4933 8978 1072  9.62 67 57 1.18 26 23 113 11.16 23.46 048 307 18 105 192
9T 2 4970 8980 775 711 52 76 0.68 22 32 0.96 12.22 17.18 071 331 1.8 089 093
15C1 4970 1.500 87.5 1.34 232 406 0.57 98 168 0.58 3.12 3.24 096 506 28 08 090
2C1 5033 2028 1447 312 153 199 0.77 57 87 0.66 7.34 7.43 099 857 48 093 091
3C1 4920 2985 103.1 3.05 134 178 0.75 44 74 0.59 8.06 7.45 1.08 669 3.7 092 090
3C2 4930 299 80.4 240 162 226 0.72 51 94 0.54 6.79 5.84 1.16 561 31 091 089
3C3 5.003 3.015 954 3.00 147 207 0.71 54 91 0.59 8.95 7.20 124 711 38 090 0.90
4C1 5055 4.000 1002 431 127 144 0.88 47 63 0.75. 10.74 10.23 105 631 35 096 094
5C1 4945 4995 1106 557 80 98 0.82 30 40 0.76 13.03 13.52 096 640 36 094 094
5C2 4938 4985 80.3 402 105 135 0.78 38 56 0.68 11.88 9.76 1.22 586 33 093 092
5C3 5.035 4.980 999 529 95 117 0.81 39 52 0.76 13.05 12.66 1.03 492 35 094 094
7C1 4978 6.945 922 656 75 83 0.90 30 40 0.75 12.60 13.08 096 438 24 097 097
7C2 4.895 6.983 798 579 78 94 0.83 29 39 0.74 13.45 13.62 0.99 482 27 094 094
9C1 5010 8978 1088 10.25 63 53 1.19 28 22 1.27 13.47 24.67 055 358 20 105 105
9C2 4.965 8.980 735 672 79 81 0.98 32 34 0.94 11.73 16.23 072 318 1.8 099 099

(Remarks) Specimen No.: first figure shows approximate width of member in cm, T & S are tensile and compressive load directions,
respectively. The other marks are the same with those in table 3.
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Table 5. Summary of test results for joint efficiency in relation to EI
of main members in 180°-specimens
5L 54 . Mmax
. E EI )
Specimen h b )
. Exp. Cal. Exp. Exp. Cal. Exp. Exp. Cal. Exp. sfe
103kg 10f%kg 10-3cm  10-3cm Cal. 10-3cm  10-3cm Cal. Cal. kg
No. cm cm [ecm? cm? /10kg /10kg /10kg /10kg 103kg cm  103kg cm Jcm?

1B1 4.820 1.053 87.3 0.78 301 393 0.77 33 51 0.67 1.53 213 072 376 21
15B1 4.827 1.520 87.3 1.25 228 246 0.93 24 32 0.75 344 3.09 079 414 23
2B1 4.757 1.975 79.3 141 184 218 0.84 21 28 0.91 3.24 3.54 092 436 24
2B 2 4.940 2,015 77.0 1.56 131 197 0.66 23 26 0.88 2.50 3.78 0.66 306 1.7
2B 3 4.950 2,013 90.2 1.83 162 168 0.96 20 22 0.75 2.92 445 066 35 20
3B1 4773 3.000 79.3 2.14 134 143 0.94 19 19 1.00 2.92 541 054 257 14
3B2 4.892 3.025 98.2 2.89 115 106 1.09 19 14 1.36 3.00 7.11 042 249 14
4B1 4.777 3.933 84.9 3.12 102 98 1.04 16 13 1.23 4.36 8.14 054 273 16
4B 2 4.970 3.998 79.3 3.21 109 100 1.14 18 13 1.38 2.80 791 035 168 09
4B 3 4.867 4.065 103.2 4.03 106 76 1.39 16 10 1.60 4.32 9.26 045 289 16
4B 4 5.000 3.988 98.2 4.10 94 75 1.26 16 10 1.60 3.40 9.82 035 204 11
5B1 4.888 4978 849 4.07 95 75 1.26 17 10 1.78 3.97 10.54 038 192 11
5B2 T 4.827 4.995 91.7 4.29 94 71 1.31 16 9 1.79 3.44 10.63 032 178 10
5B3 4.830 4,985 96.6 452 93 68 1.38- 17 9 1.89 2.65 11.15 024 138 038
5B4 4887 4978 103.2 4.97 82 62 1.33 15 8 1.89 3.20 12.27 - 026 162 09
6B1 4812 5.980 87.3 4.85 81 63 1.27 16 8 20 3.22 12.08 027 140 0.8
6B 2 4.980 6.020 849 5.09 77 62 1.25 14 8 1.8 3.32 12.77 0.26 133 07
6B 3 4.820 5.993 91.5 5.12 84 60 1.42 16 8 20 3.40 12.67 027 147 08
6B 4 5.000 6.000 103.2 6.45 79 - 48 1.66 14 6 2.8 3.27 15.48 021 100 07
7B1 4918 6.373 91.7 5.75 80 53 1.50 15 7 21 3.80 14.14 027 1561 08
7B 2 4.868 6.980 96.6 6.40 79 48 1.64 14 6 2.8 4,16 1597 026 131 0.8
8B1 5.000 8.005 91.7 7.63 71 40 1.78 H4 5 28 3.63 18.35 0.20 86 0.6
8B 2 4.960 8.018 96.6 8.07 68 38 1.79 14 5 2.8 3.23 19.33 017 101 05
9B1 4.888 8.930 873 7.54 72 41 1.78 15 5 3.0 3.56 18.63 020 108 0.6
9B 2 4.935 8.930 91.5 8.18 75 40 1.88 14 5 2.8 3.13 19.90 0.16 97 05
10B1 5.000 10.000 87.3 9.02 71 34 2.09 15 4 3.8 4.20 21.83 019 101 06
10B 2 5,000 10.010 91.5 9.46 72 32 2.22 13 4 33 3.40 22.89 0.15 82 05

(Remarks) Specimen No.: first figure shows approximate width of member in cm, B shows bending test by two equal loads at the

third points of span, 6z: deflection at midspan between two end supports, 04: deflection between two loading points.

other marks are the same with those in table 3.
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oFCHRAMTE— 2 v rZOWTLR B &, 90° RBRME T EMRAIE 5% 10%kgem? F
Tl Mpex OELIIZTERNWCH TS, ThUEDOL ZATREBE—EBERT, Zhik
Hey PAROBEELE—BTHIO5CHLBE1HTHDH. 180° RBRMKIC I\ Tk Mpex O
BRI X b TR A 2Xx108kgem* BEETTH D, ThllbETiliziE—EMl
BIRT, S Mp.x © (FERME)/GHEME) oW THDE 0.7 L EERT O 90° ABRME
R CTIEEMAINE 6X108kg cm? AT, 180°RE A1 5\ Tik 15X 106 kg em? LA F ¢
H5,

s LT IO REED 0, 132D L8 fELLETH 275, 180° HBRBE TR 6, 232D
L7 50l Exa T o1k B EE 18X 106kgem? LI FHTH, sfp i X DEEHC 9 mm K
FHey P EHAVEE XTI ABRE TR, CORBROTEEOAMED b DICIELETHBH,
180° B tF Tl Lk oD TRIED BV I DI L@ TE L,

W RBAFCOVTOKRTHEHY, T/SOMEIXEHORIEORME & LITHL, o
RBC BT IRERRD LD TRIT LI 3,

DEDHER»BETIE, LR rvy VEEN—FDEH, WRBEKT
LR EIME 6X108kg cm? (I 5~6 cm) LU, 180° & B Tit 1.5x10%kgem?® (§8 2cm) Ll
FTodbors W TEFIEHEV25,

1B RBADOL SCHMFELLTAR £y t2AVIEH I, 2HOGH T € v
FOWMADOEHPBMOLhE EAFE 3T U 0L oxAVRT by, —Bi
CHFELELTOF Ly VAR I D BE—HoE5BIVWTHHI,

III. BROESARLEFNE

B oMK% 5X5cm, HffR Aty tOBEI% Imm, EFHELY 126 cm® & —FER
L, BHoEsaEs 30° 60°, 90° 120° 150°% Lyr180° (M-9) & Lics X 0EFY
RCETRBHERY F-6 5L K-l X0 121557 T, ZoRBCHVT, #EEA
PHORESE COEEIVFEFTEED 60cm L Uical, 150° RB & TiiRBEBORE T
50cm & L, ¥F7-180° HEx{fiTit K-10 it X 5 e HEOMTRBA 77 - 7=,

BRIZOWTAD L, fobihO GHREME)/(EERME) ZESAEIPIVE ORI L
(30° T 0.3~05) AENWTZ LT XY, TOMIIMWL, 1200 i3l s, 150°kEk
WTHIRIEL TH B, 180° TRITEORBOES VL AT L, nichRE <, 880
THI25, OL OV THLIATHS, LbhRCELTEZIOAR £y NI 30~150° 1Kk
WTEFL L TR E Vb, DEREARMT £ — 2 v b0 GHEME)/(ERE) w2 Th
bE, BRAEONIWLOREEFHRIEL, AEOHME & LPHETWE, 120°
TOTUT &R D, 180° TIAiARESE CIEL, $03THD, 9/sf OfEIL 120° % T
F22EHD, sfHoild EIKBITRREETH D, 160° TIREDOMBEIXFIERMERHET
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SIS OERBEFHRC I - TEY, BEAENKE (B LAY, LILESL, Ti
bb, thinbRoiB#G LoREAOLER K-9 COMTHRT X 5 CESRAESL
MNENEZFRIRMOESIILE LR, AEIET I LIV FRNELL, 120~
150° THZILIZITEL DS,

OIS Ay MEHE (RS, BEER 2 —E0L X RHOBARES AT
HTlickh, BFHRNMETT 2,
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«— Grain direction of face veneer
x Location of rigid joint for theoretical
calculations
O Location of apparent rigid joint cal-
culated from deflection
B9 BHEAAELEFTHERRAD
BEAEy P OBREE
Fig. 9. Shapes and dimensions of plywood gussets
for testing joint efficiency in relation to angle

of meeting two main members.
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Fig. 11. Relation between angle of meeting two main members
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and joint efficiency in maximum bending moment.
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Table 6. Summary of test results of joint efficiency in relation to angle
of meeting two main members
dr=10 Or=30 Mmax NYAY
. E El )
Specimen h b g
Exp. Cal. Exp. Exp. Cal. Exp. Exp. Cal. Exp. sfo 5 P
103kg 106kg 10-3cm 10-3cm “Cal. 10-3cm 10-3cm Cal. kg r=10 0r=30
No. cm  cm Jem? cm?  /10kg /10kg /10kg /10kg 10%kg cm 10%kg cm [ecm?
30T1 5.000 4.983 107 5.55 88 200 0.44 23 76 0.30 14.20 13.33 1.06 684 38 079 079
30T2 5.018 5.000 91 481 99 231 0.43 28 87 0.32 13.21 1145 1.15 630 35 079 084
60T1 5.000 4.805 123 6.16 103 132 0.78 41 55 0.75 10.60 14.77 0.72 528 29 092 09
60T2 5,000 4.795 110 5.50 109 148 0.74 41 61 0.67 9.04 13.18 0.69 451 25 091 095
90T1 5.000 4.800 115 5.52 72 98 0.73 29 41 0.71 10.22 13.79 0.74 511 28 091 093
90T2 5.003 4.858 104 5.34 81 101 0.80 31 42 0.74 10.73 12.38 0.87 529 29 092 094
120T1 5.018 4.988 106 6.56 39 42 0.93 16 17 0.94 8.76 13.31 0.66 418 23 098 099
120T2 4998 4.970 82 5.06 38 34 1.12 13 11 1.16 9.08 10.18 0.89 441 25 103 1.03
150T1 4995 4978 128  6.62 5 52 096 — @ — 970 1591 061 469 36 097 —
150T2 4995 4990 128 665 6 52 115 — @ — — 1111 1595 070 535 30 102  —
30C1 4998 4.990 72 3.74 118 297 0.40 32 112 0.29 11.77 8.97 131 567 32 077 072
30C2 5.008 4.998 121 6.32 91 176 0.52 28 66 0.42 13.27 15.17 0.87 635 35 083 0.79
60C1 5.000 4.635 101 4,88 123 167 0.74 45 69 0.65 11.38 11.21 1.02 589 33 091 090
60C2 5.003 4.805 73 3.70 128 220 0.58 42 91 0.46 12.26 8.77 1.39 612 34 085 .085
90C1 4980 4.760 77 3.82 109 142 0.77 43 59 0.73 10.18 901 1.13 517 29 092 093
90C2 5,003 4.798 129 6.45 74 84 0.88 29 35 0.83 12.22 15.48 0.79 611 34 096 096
120C1 4993 4.998 132 6.68 43 41 1.05 18 17 1.06 8.22 16.46 0.50 395 22 103 002
120C2 5015 4993 117 6.11 42 45 0.93 18 18 1.00 9.45 14.69 0.64 452 25 098 1.00
150C1 4993 4993 107 5.54 6 6.2 0.97 — — — 6.34 13.34 0.48 306 1.7  1.00 —
150C2 4993 5.073 88 4.64 7 74 0.95 — — — 5.82 11.14 0.52 276 1.5 1.00 —
180B1 4,993 4.980 126 6.50 51.8* 35.2% 147 11.6%*%  4.31*%* 267 4.65 15.67 0.30 225 1.3
180B2 4955 4.995 105 5.42 58.0%* 422* 138 11.5%*  516%* 223 4.48 12.87 0.35 216 1.2

(Remarks) Specimen No.: first figure shows angle of meeting two members, T, C and B are tensile, compressive and bending loads,

respectively, *: 6z (midspan deflection all over the span), **: ds (deflection between two loading points).
are the same with those in table 3.

The other marks
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IV. #ey POEREEFHE

B O % 5X5cm, AKX 90°, ety rOFRYImMm & LT, FOKREX
¥ B3 CRT L5 RS B L X OETHRCHT 5 RRERY BT 3 L0 B-14
BFIO R, ik, JOEPCEEMAROHEDCA TREX{TR -1,

Y, bAiCkir s (ERME)/GHEME) X R4 Rt ioertey POEEOH
KEELECETT 2, Thbb, Fey bO—LDEEH, 10cm O3 O TIEZ O
11~13, 125cm TH 10, 15cm (BR#EH) T07~08, 175cm T0.6~0.7, 20em T
04~06 L%, KbADPLAT, RIDOFLy PORKEIFZLO—LOKI125cm,
bobZeEwRIZ T em 2\ 2B, ZDRbADOERELD BET EoRE SO ME
() kDB E, R-13CRTORID L RS, SIS EF-TETRTERYTHD, B
KEF £ — AV b Muax © (ERE)/GHEME) X R-15CRTL5C Ly POKRE LI O
WREELCHTEHAPHLNCHABRS, 22T, ZOENOTHUELLIDIEF €y

FO—HUORENI5cm H T, TARBEEINLRLRPDOKRE X &L\ 2 b, %/sfs ik
BemPEDH Ly P TE25UERRL, sHRL2RATRELETH D, WEPRBIY
£y F2310em D& FIXEFHEOTNRIT LY, Ftuy b RN EOEZBMEOHMHE
B, 125~15cm TILZ DERWM F 1k 1y PO, 175~20cm TIRERR, #

«— Grain direction of face veneer

x Location of rigid joint for theo-
retical calculations

O Location of apparent rigid joint
calculated from deflection

Uuit:cm

B--13 A#r vy rOEELEFHRABRAO €y t OFk
Fig. 13. Dimensions of plywood gussets for testing joint efficiency
in relation to area of gusset.
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Table 7. Summary of test results for joint efficiency in relation to area of
plywood gusset in 90°-specimens

E - 0r=10 0r=30 Mmax S'1S
Specimen h b Exp. Cal. Exp. Exp. Cal. Exd. Exp. Cal. Exp. 0 ;‘lfb: 5 s
10%kg 106kg 10-3cm 10-3%cm Cal. 10-3cm 10-3cm ~Cal. Cal. kg r=10 Or=30
No. cm cm Jcm? cm? /10kg /10kg /10kg /10kg ’lmkg cm 10%kg cm /cm? .
10C1 5.033 4.908 108 5.61 108 97 111 50 - 40 1.25 6.36 13.33 048 307 17 101 1.0;
10C2 5.015 4.908 99 511 134 106 1.27 58 44 1.32 . 467 12.05 N 639 227 13 106 106
125C1 4914 5015 111 5.76 95 94 . 1.01 42 39 1.08 6.70 13.78 049 325 1.8 160. 102
125C2 5.051 4912 103 512 102 106 0.96 43 44 098 5.64 12.54 045 272 15 099 100
15C1 5.027 4912 112 5.80 81 93 087 31_‘ 39 080 ¢ 10.30 13.84 ' 0.74 | 498 28 09 09
15C2 4911 5035 105 5.20 80 104 0.77 30 43 0.70 9.25 1250 074 458 25 093 093
175C1 5.038 4.909 115 6.00 - 61 90 0.68 24 38 063 1140 13.97 082 550 31 089 092
175C2 5.035 4.908 103 5.38 67 101 0.66 24 42 ) 057 1150 12.68 091 55 31 089 090
20C1 5038 4913 117 6.13 54 88 0.61 17 37 046 1690 14.52 117 814 45 086 086
20C2 5018 4.908 107 5.51 56 98 0.57 18 41 044  16.10 1297 . 124 784 44 085 085 )

(Remarks) In specimen No., the first figure shows a side length of gusset plate in cm. The other marks are the same with those in
table 3.
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Fig. 14. Relation between area of plywood
gusset and ratio of experimental
deflection to theoretical one.

Fig. 15. Relation between area of plywood
gusset and joint efficiency in maxi-
mum bending moment.
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Summary

In this paper, corner joints with glued plywood gusset plates were compared
for strength and rigidity with each other and with an idealized perfect rigid joint.
When the experimental value in elastic deflection for a specimen is equal to or smaller
than the theoretical one calculated from the flexural rigidity (EI) of the main member
and the ratio of the maximum bending moment observed to that calculated from the
bending strength (¢, = EX0.006) of the member is 0.7 or more, it may be said to
be fully efficient joint. In this test, Ezomatsu (Picea jezoensis) laminated beams
and Shina (Tilia japonica) plywood were used as main members and gusset plates,
respectively.

The test results are summarized as follows:

1) When the conditions of main member and the glued area of plywood gusset
are approximately constant, the joint efficiency increases with increase in the thick-
ness of plywood gusset.

2) When the angle of meeting two main members and the conditions of gusset
plate are constant, the joint efficiency decreases with increase in the flexural rigidity
of main member.

3) When the flexural rigidity of main member and the thickness and glued area
of gusset plate are approximately constant, the joint efficiency decreases with in-
crease in the angle of meeting two main members within the range of 30° to 180°.

4) When the conditions of main member and the thickness of gusset plate do
not change, the joint efficiency increases clearly with increase in the glued area of
gusset plate.



