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Abstract

Poplar Laminated Veneer Lumber (Poplar LVL) is a new type of Engineering timber, which has the
advantages of high outturn percentage, high strength, small variability and unrestricted size, but it
is seldom used in the field of civil engineering. Therefore, in order to explore and expand the ap-
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plication of Poplar LVL in construction engineering, the pressure bearing performance of pin groove
which affects the performance of Poplar LVL bolt connection was studied. Three groups of 90 mm
x 90 mm x 40 mm half hole pressure bearing specimens with 10 in each group were designed and
manufactured. The pin groove bearing strength of the specimens was tested when the screw diame-
ter was 8 mm, 10 mm and 12 mm. It is found that the pin slot hole wall has local collapse and wrinkle
when the specimen is damaged; the tensile crack under the half hole increases with the increase of
screw diameter; the smaller the screw diameter, the greater the compressive strength. Finally, the
bearing strength of pin groove is calculated theoretically, and it is concluded that the calculated
results of pin groove bearing strength in Chinese and American codes are in good agreement with
the experimental values.
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Figure 1. The pin groove specimen of Poplar LVL
1. B LVL $HiE&RE R

Table 1. Physical and mechanical parameters of Poplar LVL
1. BEMLVLYBELZE S

Sk i WL 2 IR e U LA (MPa) U552/ (MPa)
(%) (g/cm3) (MPa) Hﬂﬁfg L‘T:?Efi‘: . . K R
(MPa) (MPa) REKT RERE REKT JR 2 H
12.8 0.576 39.4 37.03 6.3 9877.3 10135.4 61.56 64.8

Table 2. Parameters of pin groove pressure bearing specimen

2. HEAERHEH

R JEFF EL A2 (mm) K JZ (mm) %2 (mm) JEFE (mm) FALHE AR (mm) K
1 8 9 10
2 10 90 90 40 11 10
3 12 13 10
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Figure 2. Pressure test of LVL half hole pin groove
2. LVL #FLiH1EAE RS

Figure 3. WDW-100 micro-control electronic universal testing machine
[ 3. WDW-100 f¥= e F /5 BEIR 3 Al
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(a) 4ZFF 8 mm i ff (b) ZFF 10 mm Xk (c) H2FF 12 mm W f4

Figure 4. Destroy phenomenon of half hole pin groove under pressure test
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Figure 5. Load-displacement curve of semi-hole pin groove bearing test
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Figure 6. Load displacement curve of pin groove bearing test (5% bolt diameter offset method)
6. SHIEREIRIGRErE - (B Ahik (CWIEit B R RTEE)
Table 3. Pressure test results of Poplar LVL
3. Bi#f LVL HiEEERKRER
Y ERE ()] A5 e BRA 28 (KN) Jai Bt 2 (KN) B 7R 3 B2 (MPa)
1-1 17.53 15.21 47.53
1-2 13.78 13.39 41.84
1-3 18.04 15.78 49.31
8
1-4 16.32 14.47 45.22
1-5 1451 13.75 42.97
1-6 14.76 13.25 41.41
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1-7 17.55 15.13 47.28

1-8 14.63 13.44 42.00

1-9 15.63 14.16 44.25

1-10 14.40 13.32 41.63

P 15.72 14.19 44.34

2-1 18.41 16.25 40.63

2-2 17.75 16.32 40.80

2-3 16.77 16.27 40.68

2-4 18.14 16.51 41.28

2-5 17.85 17.08 42.70

10 2-6 16.06 1451 36.28
2-7 16.73 15.91 39.78

2-8 17.80 16.03 40.08

2-9 18.43 16.70 4175

2-10 17.55 15.18 37.95

SFAME 17.55 16.08 40.19

31 20.08 17.97 37.44

3-2 22.31 20.51 42.73

33 21.95 21.29 44.35

3-4 18.29 16.72 34.83

35 22.79 21.41 44.60

12 3-6 21.12 18.47 38.48
3-7 23.82 22.23 46.31

3-8 18.62 16.60 34.58

3-9 17.41 16.05 33.44

3-10 20.81 19.91 41.48

Ml 20.72 19.12 39.83

IRYE 5%IRFE BAR ML A B LVL AR R R A IRIe 45 4, Wk 3 fom. WRFAE, %
LR LVL 1) 8 mm BELAR A I A8 2K ok B2 P30 {E h 44.34 MPa, A2 5 R%04 6.13%: 10 mm B4R
R 7 s R S P41 N 40.19 MPa, 48 5 R0 4.40%:; 12 mm AR (0 4 W 7K 1 988 1 24041 39.83
MPa, 725 Z%H 11.15%.
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f, =0.082(1-0.01D) p, (6)
H A GE R B E IRVE R AR AT T ST A R 7 5B (R T S A KON
f, =57.07p-0.68 (7)
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IRAEA RIS R, B LVL MR P46 2352 8 0.57 glem?®, K IHARA(3). (4) & (B) 7t 5
HE L 36 B RS RORGE BT RETE  FBS R A R R, 25 R0k 4 B, IR ME S &R T EE
ZERUNE 5 Fim.

Wb S8 AN S S AT ST A S IS AT LU mT R, b L G AR RN R 5 [ R 5 M BV
B TH S 5 R E R ZE7E 0.70%~10.54% 2 1] 5 11 N AR [ B R F 1 240 4 Rk 2% 5 R B AR A
NUHESHE TR EE TR, S5 IE R ZEEIE T 35%.

Table 4. Calculated value of pin groove bearing strength in national standards

4. SENEHEREBEITEE

sieriem) S Srsonbe b MR AP
8 4434 26.22
10 40.19 37.03 43.89 44.03 25.65
12 39.83 25.08

Table 5. Comparison result between test value and national standard calculation value
F 5 REESRENCHEELRER

Ik B 12 R R PR R S E A AT S EME BV IE-S N Jkieh
(mm) R 18 (MPa) R ZE (%) PR 7 (%) R 7 (%)
8 44.34 -1.01 —0.70 —40.87
10 40.19 9.21 9.55 -36.18
12 39.83 10.19 10.54 -37.03
6. &it
ARSCESEAF EAZN 8 mm. 10 mm. 12 mm FJEA LVL $EFE AR R RRE6 & o i, BSHUIT S
W
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