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Simple method of measuring Younc’s modulus in bending.

Table 1. O &YV 7/ FBEFHEICI ZEBHM £ — L0 Y ¥ 7 FHH
Youne’s modulus in bending of lamina and computed Young’s
modulus in bending of laminated beam

HEICI2ERM v — 0¥ v 7 HE U EWDY v 7 HRE
pas = Computed Youne’s modulus in bending Youne’s modulus in
of laminated beam bending of lamina
Marks of Ep  (10%kg/cm?) E;  (10%kg/cm?)
laminated beam
S 15 f Mean i Bl Range # B Range
A 139 124 ~ 167 100 ~ 182
B 146 131 ~ 167 100 ~ 183
C 141 130 ~ 165 74 ~ 180
D 145 133 ~ 164 80 ~ 183
E 148 141 ~ 166 78 ~ 186
F 135 129 ~ 144 90 ~ 155
G 152 129 ~ 170 91 ~ 201
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Table 2. 2 R Mt © — o O 3 8 & 4

Gluing conditions of preparing laminated beam

» Apparent specific gravity
N i (air dry) (glem®)
1 % ®m Grain ® B _ B%E _3EAH

Conditions! Flat grain Bastard grain Vertical grain

of sawn | 4 v (%) | & ¥ ¥ Oven dry -
board | Moisture content | &K
Moisture meter

ganomp |2 X B E 0yl 65 19.0 19.5 21.0 2.3 22.2 24.8
Temp. at the Dry bulb temp.

time of gluing ‘;@et%ulﬁter% C) | 14.5] 17.0 16.5 14.8 17.3 18.2 19.5
LEERBP 12D Eﬁ’ﬁ(g/mz)

Amount of spreading glue 330
BgRAt F2OBEEsRT  Assembly time  (min.) 10 ~ 38
Glui T
Condlil:il:,is E#ES Clamping pressure (kg/cm?) 8
% K B E °C) .
B {t % 4 |Dry bulb temp. % | Om o
Curing V@et ﬁgul éﬁte r%p col Room temperature setting
condition | # B
Clamping time (hr) 23

BEBELE L, ERRN24BMEEL TG 7 7 V7 2BV, 115, CﬂB@%ﬂt%ﬁﬁﬁE‘—MiM?
TITSR > THTRIERBRZTTRY, v v 7 f8eRD, ZORR%E Table 4 IKRLIc, £DK
B3 (3.1.(0) KRBT 3 bDEFLTH B, '
2.2. BMFMTEMFES

(2.1.) CLOFABMINERME—2055, 3V bo—VRADOGHEEDENIA~FEEDOE— LD
hificzhei Fig. 2 WRTHEMIAIZEC Lic, $78bb, A, BERKERHI—TT, 20X
A—T7HIZABEL/3, B¥1/5Thb, C, DHREEAHN—7T, TOAN—7HIICE1/5 D# 1/10
Th5b, E, FRHEABBMBEREICLIB-T, KELEHEAI—7%8A LT, ZDQHHPIT DRI
—7HBMITE 2. 36, COBA, EHICHYTIBHMETREL, 2 H—T7RORSEERM ©—

L=y AN=7 KENFREANT
Plain scarf Horizontal hooked scarf

~f0cm -

K n
Horizontal Vertical ; y
N ]
t_ 1 =: : Sem] ©
-5 4% $-%5 ¥h j ==
rgrk?f Al~Ab Bi~B6 Ccl~C6 DI~D6 == n 0 )
of ~, ~ ~ ~
Gminated beam I 21,8 21,8~ 218" — 21.6™}
Vo El~E6
Fi1~Fb6
i L. Note 1 EI~E6 RNb-Toberatimenies
Fig.2 # F 0 T o & & nezfuma’:/,anmwmo/tmmf
Type of end joints. FI~F6 BE&FIEHALE KLE T oh18

The joints took adhesive with bo/t and nut.
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Table 3. ik F D
Gluing conditions

# 5 Marks of laminated beam

A B

o | B K B E -
Temp, at the| D2V bulb temp.

time of gluing] V%et Ebfulgﬂtergﬁp. (&)

27.5 28.1 29.1 30.2 31.0 31.4 24.1

24.1 25.1 26.0 26.2 27.0 26.7 21.0

EEN-EEREXE
Amount of spreading glue (g/m?2)

7o Assembly time (min.)

E % E
Clamping pressure (kg/cm?)
% R E C)
R A e S
C“rgérgl dition | YVet bulb temp.( ©
%am*ﬁinfmfiﬂe (hr) 23.5 23.0

v

8

Photo. 2 3% LcEZFIOKRE
Sanding squeezed-out hardened
resin.

LDEZID5fE, ZOWKOEIAES5cm &
Lto FnbRERI6MmMm BXY9Imm D
2REHERY, ZToLEE RoTEL #5122
cm I E D TFRICESIL, FomgcsL
TR 2ADWFIE L, SFMTEIRMA)IE
kR A IRIA L, MRIOFMIICE >
TS > 720

MFEMLAEKRD >72A, B, C, DED24
AiZ, (2. 1) iICRBLIEEREA—DOHD
23 CHEEICEM L, Photo. 1 iITRT &
SIAHETER Uice HFSRM%E Table 3 IR LA, Eff
MR 24 BRI TH B, E MO 6 AREROYUFTEERA
L, B EDDBE Lhs, FRO 6 KIIRITESREZR
Rov MEAQICHEEZMNA Uic, 108, EMRICIIAL LS
Flid, ERGAERR &I BT LTh 5 Photo. 2 IR &5
BT 4 A7 754 VETRO BT,

3. MFMERERKER &L EMME — LOMERER

3.1. R B F &
(1) HEBMEe— 2RO S ROME
CORBICHERALINA =V O HOEBMELRH T 5
BT, 2 v bo—VHORERM e— iy REk#kic, Fig.
3 ICRT B TR D O MO &R LI 3ET D, L
Tehs o THEBM e — 24 1LA» S G727 H O BREARBRF % &
b, JIS Z 2113 (TARM O RERFED 1€ Licdd-> TR
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#% & ES #

of end joint

C D F

25.1 25.5 27.0 28.0 28.5 26.1 26.5 27.5| 28.2| 31.7| 32.7 30.8

22.0 23.2 20.0 25.0 26.0 23.1 23.2 25.0| 26.2| 27.1% 27.9 27.2

330
10 ~ 24
10
% R OB b
Room temperature setting
23.5 23.0 —_—
| [ASTH|[ASTH|[ASTH] L ]
D 805110 805([D 80S||D BOS| A =2 e JIS cxadhrn SR — |
LY EEY EXTTEY) Bending test s ass) | ]
Gluing faculty Test specimens

Fig.3 & B F B WM I &

Portions of test specimens cut from the beam.
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Fig. 4 U &N O HERE:
Bending test of small clear
specimen cut from sawn board.

Photo. 3 [JIS Z 2113] ic & 2T RER
Bending test by the method of JIS Z 2113.

Ba%1T78 -7 (Photo. 8), F7bB, HRABRBEIEFHORKKER 5ton D4 v+ Y EPKRBRKE A
WT, Fig. 4 IWRTHETRRET S -0 48, FRRFICOWVWT, ZOEERIE, AKEBLU
REBEEEUE L,

(2 # & % &

ERF E—LE VS vy ) —VEREERIEER LOT, BARAOEERERME LTROKE-T
ZULOPARNEZZONBDT, TERMOBARBKER] (LT TJAS] L)) OELORBERER
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HOBRAMEROREEZER L
720 TbH, EARERR
T LIERM e—aD—

o Fig. 3 IR EHT

3.8m

Fig. 5

Bending test of end jointed beam.

Photo. 4 BT RERDIRIL

i

g OR BB

Bending test of end jointed beam.

HEFZRRL, B DR
LIEAEFEC LcDbics
oy 7 HAMRBRETS - 12, 3%, FEEIC
BOs7ny s ANBEROID ETHE -
oo BRI BEEMEFBM OB KAR 5ton O
BEXBETRERREIC, LITREANRR
BDT 29 FAYYETAOY, WEEES
5453 60kg/em? PITFE LTS - 7o
@ #® 46 B E
BED 2VEF v MED THROLEERM ©
—4t, avbo—wHEUTHERTIZZ
ETCIBVEBRMe—2ic> T, Fig. b
KRT X572 3542 AWESFRCHEER

T 57co 188, COBEOWEFMZTNCHEEEICEETDH 5, ABREIT, FRREBREREORK
REE 100ton DT &R T —FRIRERBEAE 7o 23,
kg/cm?/min. LIFE L,

Tebh AT 1/100 mmiFE O &4 7y — YRR,

D HERABEIR 10ton TH 5, EHEWEEEZ 150

XRMB LUOHEARICD

Table 4. U E{HOEBME L JUHMFRBRER

Basic strength properties and results of bending test of sawn board

w5 |amrnE | AR | 2w |8, 0| aors | mamss
Apparent <1\é,[ ﬁ% % Jf’Y/¢4}?‘,‘§KZ )
P oisture . OUNG'S . .
Marks of sll)’g(‘:;ifgc content Width of modulus in Bending (Proportional .
laminated (gir drz) (by oven |annual ring benging strength limit
beam | R (glemd) [V, m(eatﬁh)"d) b (mm) | 1 gsglemsy| oo (kglem®) | op (kglem?)
G 1* 0.504+0.11 | 12.4%+1.3 2.2+1.4 117+ 15 856119 5294101 0.62
(0. 43~0.57)|(11.0~14.3)| (0.5~5.4) | ( 90~147) | (568~1107)| (359~718) .
G 2* 0.514+£0.06 | 12.34+0.8 3.4+1.4 119+ 25 844+ 177 502+119 0.60
(0.41~0.61)|(11.5~13.2)| (1.7~6.7) | ( 83~168) | (533~1143)| (359~769) :
G 3* 0.48+0.09 | 12.3+1.1 3.0%1.5 118+ 21 8334136 491+ 89 0.59
(0.39~0.60)|(10.6~183.3)| (0.9~5.2) | ( 84~154) | (609~1119)| (359~736) :
G 4* 0.504+£0.09 | 12.2+0.8 3.1+1.5 126+ 23 8754135 490+ 94 0.56
(0. 43~0. 64)i( 9.3~13.2)| (1.5~5.7) | (93~169) | (604~1149)| (355~718) :
G 5* 0.4940 12.4£0.6 2.7+£1.0 1224 27 865+ 78 521+ 65 0.60
(0.43~0.56)|(11. 1~13.0)| (0.7~4.7) | (102~152) | (724~1071)| (414~658) :
ANEYg*H 0.5040.04 | 12.3+1.1 2.9+1.4 120+ 23 8544138 506+ 100 )
0.59
Mean  [(0.39~0.64)( 9.3~14.3)| (0.5~6.7) | ( 83~169) | (533~1149)| (355~769) .
7 Note: 1. HI5EME% Number of measurement. s*------ 27, dokerernn 135

2. () HRSEN~BREH DT,

3. e

min.~max.

ErEfE%E  Standard deviation.



Table 5. i & : B
Results of block shear strength tests

¥ 9 < 0 E LR B 3 E
x = After cyclic boiling treatment Initial gluing faculties
HEREFOEE  Temp. ; s | PR QLB Temp.
Marks of | #ABi#RS A MR BUEMEE ¢ the time of testing AN S K iBm R PUEME & K H | H{e time of testing
laminated Shear A Number T Shear f Number| Moisture
beam strength Wooc(l%fz;llure "~ of % ﬁ%ﬁ% &VLVEJE (E{ l% strength Woodofallure of content RERIREE | WERIEEL
(kg/cm?) ‘testing te n?;,) (lf,c) temep. (L:C) (kg/cm?) (%) testing (%) tle)rl;lyp.?gég 2:1;?1"1(15
53+10 98 96+ 43 89 9.5
A 2 (Sé“"";) (95~éoo) 7 7.6 6.3 (29~145) | (75~100) 8 | (9.0~10.1) 7.6 6.5
+ 9 80-£ 41 98 9.6
A S (34~e62) (95~100) 8 6.0 e (35~134) | (90~100) 81 (9.2~ 9.9 8.0 6.0
54+15 9% 7037 9 9.9
B 2 (é5~68) (80~100) 8 5.2 4.4 (22~116) | (50~100) 8 | (8.6~10.9) 5.8 4.0
8+ 11 89 94+ 46 74 10.1
B 51 (3<79) (55~100) 8 5.2 . (25~146) | (35~100) 8 1 (9.5~10.7) 5.8 4.0
57+ 9 9 88:£32 94 9.8
c 2 (26~6g) (85~100) & 5.2 4.4 (30~132) | (80~100) 8 | (9.0~10.3) 8.2 6.2
0+ 9% 94+31 98 9.8
C 5| (s~ (85~100) 8 5.2 4.4 (28~127) | (95~100) 8 | (9.0~10.9) 6.2 5.2
57+ 5 90 11815 91 9.9
b 2 (52~6g) (60';100) 8 5.2 4.4 (90~140) (75~100) 8 | (8.9~11.6) 7.2 5.2
511 4 102:+ 28 83 9.2
D 51 (23~74) (75~100) 8 8.2 6.4 (64~151) | (50~100) 8 | (8.3<79.9) 8.2 5.2
57+10 93 10534 91 10.1
B (35~70) (60~100) ° &2 o4 (86~145) |  (70~100) 8| (v.8~10.9)| P 8.5
57+ 9 9 71438 86 9.6
E 5| (4~75) (65~100) 8 8.2 6.4 (19~120) | (55~100) 8 | (8.9~10.3) 9.5 6.7
60+ 10 93 119426 78 10.2
F o2 (§2~77) (50~100) 8 8.2 6.4 (84~é69) (50~ 95) 8 | (9.6~11.0) 8.7 6.2
£15 100 80+34 88 10.1
F s @< (100) 7 8.2 6.4 (16~124) | (50~100) 8 | (8.9~11.1) 9.5 7.2
5413 99 10639 92 10.0
G 2 (25~6g) (95~100) 8 8.2 6.3 (31~153) (80~100) 8 | (9.2~11.0) 9.2 8.2
491 9% 11125 91 9.4
G 5 | (24~63) (90~100) 8 8.2 6.3 (61~145) | (80~100) 8 | (8.9<10.9) 9.7 7.2
i 55+12 95 110 — _ 95438 89 12 9.8 . _
Mean (15~77) (50~100) _ (16~169) |  (35~100) (8.3~11.6)

& Note: 1. ( ) RNRB/I~FEKEHODF, min~max.
/R SRR EHEfE2%  Standard deviation.

(¥fBd) (HVIsE) Mt o £RNKNIH
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Table 6. HEH ©— oD R R
Results of bending test on laminated beams
#® F o I A & ®
= Before jointing After jointin
"5 T—A Vb ETE—A Vb
Marks of | — g K M | £ 2 7Y | —gppg | 227 | MTBRS ) gp | EyEg
larrginated ! =11€. 2m L=3.6m I=1.2m L=3.6m oy
eam 2 Ez, E; Ey 2
(108kg/cm?) | (10%kg/cm?) [ (108kg/cm?) | (10%kg/cm?2) (kgfem?)
1 201 165 225 173 271 1.12 1.05
2 187 151 185 159 453 0.99 1.05
3 191 167 171 147 402 0.90 0.88
A 4 191 146 154 153 424 0.81 1.05
5 167 148 156 142 312 0.93 0.96
6 156 137 225 185 400 1.44 1.35
Mean 183 152 186 160 377 1.02 1.05
1 207 170 201 182 394 0.97 1.07
2 182 156 179 164 431 0.98 1.05
3 186 151 163 146 316 0.88 0.97
B 4 172 146 157 140 345 0.91 0.96
5 161 148 194 141 365 1.20 0.95
6 145 137 153 147 522 1.06 1.07
Mean 176 151 175 153 396 0.99 1.01
1 187 156 243 152 492 1.30 0.97
2 190 153 155 153 484 0.82 1.00
3 168 148 180 149 489 1.07 1.01
C 4 159 144 182 149 390 1,15 1.03
5 163 148 180 151 266 1.10 1.02
6 146 138 154 138 425 1.05 1.00
Mean 169 148 182 149 424 1.08 1.01
1 198 167 239 198 655 1.21 1.19
2 190 169 216 182 681 1.14 1.08
3 179 159 185 166 595 1.03 1.04
D 4 182 152 198 173 516 1.09 1.14
5 166 150 187 162 503 1.13 1.08
6 152 138 190 143 525 1.12 1.04
Mean 178 156 199 171 579 1.12 1.10
1 193 168 67 141 212 0.35 0.84
2 196 166 54 64 196 0.28 0.39
3 177 148 45 60 207 0.25 0.41
E 4 172 143 94 102 234 0.55 0.71
5 162 157 51 69 199 0.31 0.44
6 166 147 53 61 227 0.32 0.41
Mean 178 155 61 83 213 0.34 0.53
1 197 162 164 132 139 0.83 0.81
2 182 149 145 154 249 0.80 1.03
3 186 129 192 124 244 1.03 0.96
F 4 168 137 119 97 271 0.71 0.71
S 161 145 117 104 237 0.73 0.72
6 166 142 139 139 244 0.84 0.98
Mean 177 144 146 125 231 0.82 0.75
) F | g Ay | myms
Marks of 121.2 L=3.6m
: =1.2m
laminated Eyr Ex/ o
beam (10%kg/cm?) (10%kgf/cm?) | (kg/cm?2)
1 194 165 815
2 178 173 789
G 3 188 161 658
4 161 155 493
5 154 142 628
Mean 175 159 677
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I Note: Ei, Ezy: MFMIFIOMI Y~/ HEK
Youne’s modulus in bending of laminated beam before jointing.
E, Er : #FEAROMT YV I/ HRE
Youne’s modulus in bending of laminated beam after jointing.
Ey, Err; 2av bo—pw E.’—‘L\O)EU:‘\’ ‘/7'{5{3&
Youne’s modulus in bending of control beam.
oy ¢ HIS3REX Bending strength.
I, L : Fig.5 R See Fig. 5.
: 81 : 6. [ b3 (5970)
37 I i w
31 o (3950) -
. 5 I |
12 1
EhH (cm Ehk m Eba (om E b (am)
Deflection Deflection Deflection Deflection
[ 2 i G5 16300)
~ & 5 L. L
<
S L L
@ B (25000 i O RN AR RARE
S Note : Figures in parenthesis
Skow maximum load
34567¢
Zobha  (em) = h 2. (am = b m
Deflection Detlection Detlection
Fig. 6 #AMOLMicBT 5 [HE—1-bHHRN
Load deflection diagrams in bending test of end jointed beam.
Table 7. 2 ¥ bo—yE— AT 2EAE— A0MT Y v 7 FRES LUHTRSOLE
The ratio of Youwne’s modulus in bending and bending strength of
the jointed beams prepared to those of the control beams
* M. L #® T B & &
Before jointing After jointin,
-2V FP—ERM & R st v |e—2VF—ERME 4 R ¢ v Mo %
I=1.2m L=3.6m [=1.2m L=3.6m
Ezo ELO E; Ez (47}
AlG 1.04 0.96 1.06 1.01 0.56
B/G 1.00 0.95 1.00 0.96 0.58
C/G 0.97 0.93 1.04 0.94 0.63
D/G 1.02 0.98 1.14 1..08 0.86
E/G 1.02 0.98 0.35 0.52 0.31
F/G 1.01 0.91 0.84 0.79 0.34
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Photo. 5 $£5k# £ — 4 OBEER I

Destroyed beams after bending test.
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WTENENRE U, 138, XAMOI bR DVTRERM E—sDhRiICEE L DI LE, &
REOTFHRICADLETHET 2 HES A Lico RBREE Photo. 4 1IT5RY,
3.2 ® BB R

O FEBM e — 2HRO S RHOME

av e —vREBRMERRT 20 & ROERMES XCMTRBRER %, Tabled KRT, T D
Table DRSS LS ¥ ¥ 7 REICOVT, ZNEHBABREZLOABERHRE - AESUCREN
TOBMREAV OBREORFLHELTA S L, tiFMETREIEM I HoEYRAMCAILTED,
iy v v /R TRZOFO L REEICES LTV 3,

@ B #F # & -

HEAOFEREA Table 5 ITFRT .

@) # & B E

REROFHERE—FE LT Table 6 IR, XAMD [ME—1HDAHHER] © REFE Fig. 6 ITRT,
av b - VRERM C— AOBEROLTGHEE T NEBEEIC LT, SEAKACLOBELEREOTY
ELDOLEAERT L Table 7 DEBVTH B, F 1, BAERECLIKTZ K ©— A DHERREE
Photo. 5 IZHRT 5

4. # =

¢ DRBICE Y 3 HHH ©— ADEERER TS [JAS] OBEMENH ORIMEADIHKIC A
LT#HY, Photo. 5 OGHEBKDREL S 5 bBbNs kI, EEBMVHEAPICH -T, MpE
EHHUL XHBBRBLELBOONED o 1co BB, <4 =V i3 BRBIEELOABERIRETIIE
EHR ITEICES LTV AOT, GRICBTAERM c— 20MIRE (o) OVIGHEIC 2/3 2R UIMEL,

Table 8. SRH £ A0 (HFHE X 2/3) SIEER I HOERFABHE (fr) &HBThi,

L MR T LIRSt S L OoXEEy  HEREM O 2.5 6, LRMEH O 1o

DM FFEIS B L DI 0, HROENEERLTOS (Table 8),
The ratio of 2/30» to sf» of high grade

structural member and sf5 of usual grade fo, RS VICHT B Y v S RBICOVTRBED
one ‘ BBETNE, LEBEM 0K 1.845, LEkEE
7 = MM 1.6 f5&720, BESIURKCEHTT
Marksof 2govlsfo— Lk | fsonfsfo—%
laminated beam CNIHMBRAEKTH BT EMbh b, 2OLS K
A 1.05 1.39 AR T 2ERM £ — 410, EEROMFMTAE
B 1.10 1.46 BET L, MIFO#TY Y S FREEABRDZ
C 1.18 1.57
b L6l 214 h&ig®y 32 &, A, B, C, DOEZHEOD
E 0.59 0.79 Ei|Ey, Er/Er, OFEMEIZ 0.99~1.12 OHEFHIC
F 0.64 0.86 BD, BEAEELLTEERLTVE, Thic
G 1.88 2.51
HLT, E, FRRAPIORH—7 HhsH1/11
Note: oy : Bending strength of the tested
beam. T, OBRELD A4 —7 DEHBD 325 TH
sfo : Allowable bending stress for 3icbbbbod, ElE, EiEn, OVEER

short period.
sfo—.F : 240kgfcm?, sfp—3 : 180 kg/cm? EBTENTNO0.34, 0.53, FETO0.82, 0.75
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Table 9. /KE X H — 7 | O K #B By B &

Wood failure of horizontal plain scarf

F 5 ERM E — 4RO X IT 8 Nox A i

Marks of Wood failure of each lamina of laminated beam ure
laminated : sofrfv;hole £

“beam 1 2 3 4 5 6 7 8 9 N arE

A 1 10% 25% 5% 15% 15% 5% 65% 5% 0% 16%

A 2 20 15 20 15 20 15 15 10 70 22

A 3 45 15 25 50 60 70 5 50 0 36

A 4 50 40 60 40 30 10 15 25 10 31

A S 15 5 10 20 70 25 25 15 10 22

A 6 15 20 5 30 80 60 45 30 45 37

Mean — — — — — — — — — 27

B 1 20 50 70 70 70 40 60 40 20 49

B 2 50 60 70 60 50 60 60 40 10 51

B 3 20 50 45 50 50 60 30 95 100 56

B 4 50 25 50 80 80 45 50 60 5 49

B 5 95 75 50 50 60 40 40 45 25 53

B 6 30 50 80 60 90 50 75 50 60 61

Mean — = =1 = =] =1 = =1 = 53

@ Note: * HiifEERICHNT, 128EME, 9 MEIROMTH %,

1 is compression side and 9 is tension side in bending test.

ER-TVD, ERBZARDO XN MREDIKFRHROT, TOMMUEDETRITFEREINSEY, EEEHALLF
BORKS TV — Y2 A -7 5 E 501, RFEABEMETHELOEARENSE L LLE, TOF
o MERHTIE, BEERBICESREABMDO bl LREMBEZLND,

DEIC, BEABOERME—-L0MFRSEEHOVIGETH S L, GBO 677kg/em? K3 UTEE
2AH—7 DBAE AN — 7 H1/100 DEEDS 579 kg/em?2, R 5 — 7 K. 1/5 O CEEAS 424 kglem? T, GEIC
N9 BLIBENEN0.86, 0.63L73D, AH— 7HEMMBERICLB LB ERERBERBL TS, /1, KFER
H—T7DEBAIRRAH—T7H1/5 DBEM 395kg/cm?, ZH—7H 1/3 D AR 377 kg/em? T, GEHCx
THIZ0.58, 0.56 &1, R —THOEBRIEEALEDONIEV, LHL, Photo. 5 Thhd &
31T, A, BRERMOREEBRBIPELEEZRL TS, THbbL, 2AA—T7H1/3BXT1/5 DKFE
AH— 7 % WMFE UERM ©— 413, RH— 78BS THEL T2 O THEERS OARBHENEL R
Table 9 D&EBY T, AH—7ERPBRICIEZFEBNEERL TS (Photo. 6),

BB, AH—7HHBFAEOBHE CHOMIMIZHETNE, MEDOMICITIZLAEENED LN
Vo

RO BAE, A, B, C, DEHOGEHIINT A2HIZIZRBFLL, BEEDRLALADONGD
oteds, BEDBARZAN—7HICE > TRPBOFELVMEREERLTO S, &I, KF»EF-AR
FOEAIZ EBHS 213kg/cm?, FEAS 231 kglem? T, GEHCWT B2 0.31, 0.34 L1750 E L EH
LT3, UL, BKkichAEN, A, B, C, DERBIUGRITL SREVEHERL TS, 1
B, FRRIEZOHAICLP2OOTHIBINBERL TN, b5, EROEMIGETICESEZH
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R ac &}, BEHEORNCREYTS 545, MBSO LRILT LSHHTEROERERLT
B, KELERHTFOMIBEDCH LEELLVLOT, 4%E 510, BAEHRE LA IYITBTHE
DREET T B LELE B, 4
WFEAOWMAERELAT 2BEHARICEL, CORBTEA L LY VY, —VEIEEERICD
WTI, BEICED 570y 7 CANRBRE, Rk DB UREER LT 0y 7 #ANRRETEL,
TOMREDP D, —RABEBAEROBEOTCHAUEERARERT 2 LAY L pICSNIH, B
BAH, LK OB UERPREE S 3750, BRFEGES LIVOEREEBOEHICOVTIE+
PRET B LTSS B |

5. & B

N4 Y OERE VY~ VRIEEERICHEE L TERM O A2 B L, ZOhRBICEREC

LT sMFERY, MOPBRERRIC XD BEAHEHRERT Ui,
1. &R E—LOER

1) UEROBS ¥ v S RBBIC KD EAEEED, IREDEOERE L.

@) vy —RIREERG, KBRS VR CETERREHE S5 4 4~ 7 = V#6000 L7,

(3) BEEGLLTE, BAE-- 1EEBH 20 330 g/m? TREEA, LOBEREM. - (O SRS
DEx) 10~384>, (BEEEDOEE) 10~244, FERHEH(OEWEEDL &) 8kglem?, (HFH:
HOLE) 10kglem?, Fbselh HRELE Lo '

(4) HERM v —LOhRIFIT Fig. 2 IKRTHFPMITEITEC Ui,

2. HIFHEERR

MEMIEBEC LEERH e—2s&ay bo—BE LTHFNTE LE0ERM £ — Alco0nT,

343E 2 AWEHRIC K 2 i RERBREITE - 7o
3. R B OB R

1) #RER, BEBICHMICBOTT SN, »2, BT 28EMEEET 28RN E—27Th
-7

(2) D& EHEEETIERM —4iC, ERROBFMTEEEC L, MTET ORI S ES
HOZNERKL, T, MFEHEAROERM C—sdba Y b o~ VAERN - L0liFRE2HEL
7o

(3) HMiETIER, A, B, C,DOKBRIZZELL, ERRLIFZLALED LN, -7, E,
FRBMORRID 27 — 7 OERHBG 200 TH 51 b oD LT, BT Ui HEEHALLFHO
BHEST L —Y R~ 712 5% B DI}, RFERABERCHEOBABENS L L L, COLBD
Fou kIR C BRI S EA D b 55 » 1o S EBEABNS,

@ HMFRIOEAR, AV—T7HIEE> TR PV ELWEREERL TS, L, KFERH—
7 OBAR, REBBERRA S — 7 ERSRAICIZ REENEER LD, AA—7H1/3 & 1/5 DFT
i3, HPRIICRIZTEERIZEASEDONTD, Bk, ZAH—7 LBASEOKERL—7 DBELEE
BRH—7 OCEERBTNT, MEOMICIZZEAEEBEDENE, AT SHHRFOBATEL
CERLTVS, LhL, BRbhLEN, A, B, C, DEEBIUVGHICL REBVEBHERLTY
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B, fb, FEZEEOMRMAICS bbb S TFHFRS BERL TS,

(5) FERDBRIMTICHEELHAT 5 213, MIBIEOMMICELTS 42, % S O LRI
LT UBHRTERVHRERLTED, KELEHRJFOMITHECOH LEEHL LVDT, 4KRI5IC
BABHEE LRSS 2 BB THEOREET T 5 LENS 5, '
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Studies on Laminated Wood (XIV)
Bending tests on large glued laminated beams

jointed by end joints of various types

Minoru Nisuirara
(Résumé)

1. Preface

The main purpose of this study is to investigate the efficiency of end joints of various types
by bending tests.

The process of this test followed this order.

(1) Preparation of large glued laminated beams.

(2) Cutting and gluing of various kinds of end joints.

(3) Bending test on the jointed large beams.

(4) Evaluation of the results.

2. Preparation of laminated beams

(1) The dimensions of the laminated beams were 100 mm wide, 189 mm thick and 4 m long.
The beams were built up with nine laminae of Douglas fir.

(2) Youne’s modulus of all laminae was measured by the method shown in Fig. 1.

(3) Resorcinol resin adhesive was used for preparation of the beams. Gluing conditions are
shown in Table 2.

Results of block shear strength test are shown in Table 5. The portions of test specimens
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cut from the beam are shown in Fig. 3.

(4) The laminated beams were respectively cut and jointed at the center of the beams.

The appearances of these joints are shown in Fig. 2.

Gluing conditions of end joints are shown in Table 3 and gluing works of end joints are
shown in Photo. 1.

3. Bending test .

Jointed laminated beams and control laminated teams were tested by the bending test method
shown in Fig. 5 (Photo. 4, 5). Results of the tests are shown in Table 6 and Fig. 6.

Small specimens were cut from the sound end portions of the control laminated beams, after
bending test of the beams. And these specimens were tested by the method shown in Fig. 4
(Photo. 3).

Results of the test are shown in Table 4.

4. Conclusion

(1) It was found that bending strength and stiffness of the laminated beams were excellent,
and the glue bonds were also very good.

(2) Modulus of elasticity in bending of the specimens were measured before jointing the
beams and re-measured after cutting and jointing the beams. And then the values were
compared with each other. Bending strength values of jointed beams were also compared with
those of the controls.

The values of modulus of elasticity in bending of A, B, C and D groups were almost similar.
Decreasing tendency was hardly found. But the values of E and F groups decreased in spite
of the small scarf ratio.

(3) The decreasing ratios of bending strength values of some scarfs were remarkable, but
the properties of horizontal plain scarfs were not very different between 1/3 scarf ratio and
1/5 ratio. And the steeper the scarf, the smaller the wood failure. The decreasing tendency
of mechanical properties of horizontal hooked scarfs was remarkable.

In horizontal hooked scarf of both mechanical and gluing joints, the decreasing tendency

of bending strength was also found.



