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Experimental Study on Side Pressure LBL
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Abstract: In order to investigate the eccentric compression performance of side pressure laminated bam-
boo lumber (LLBL), 18 LBL column specimens with the slenderness ratio of 36 and cross-section of 77 mm
X 77 mm were designed considering different eccentricity, and loaded under tangential eccentric compres-
sion. The test results show that the bamboo-strip connections and bamboo joints are the weak zones for the
LBL columns under tangential eccentric compression, which determine the failure modes. The ultimate
longitudinal and lateral strains for Face C increased with the increase of the eccentricity ratio, while these
values for Face A, Face B, and Face D decreased. The discreteness for the ultimate longitudinal strain of
the specimens with small eccentricity was relatively large. However, the ultimate lateral strain values for

all specimens exhibited obvious discreteness. After the ultimate strength, the load-carrying capacities of

x WS E#I:2015-11 -30
ESTA:HEKARB ¥4 BT H (51308301) , National Natural Science Foundation of China(51308301) ; VL3544 H SR Fh 2 FE 42 %%
BhIi H (BK20130978) 5 A7 [ i +- J5 Kk 4 % Bh 101 H (2015M580382) 5 VL #5441 1 i Kk 4 WE Bh 10 H (1501037 A) 5 V1. 75 i B ARG s Bl adt 14
TRBEBH H (PAPD)
EE BN 2% (1982—) 5 ] M I B+ 1 5 Ml R 2 Bl 042
130 T EE & A s E-mail ; 1haitao1982@126. com



55

A VA < O TP AR B 9% 1) i T 1 6 F 7 91

the specimens with small eccentricity decreased significantly compared with those of the specimens with

large eccentricity. However, the smaller eccentricity resulted in more evident discreteness of the ultimate

load values. In addition, the strain was distributed linearly at the cross-section of the columns, which sat-

isfies the plane-section assumption. Furthermore, an equation to predict the eccentricity influencing coeffi-

cient on the bearing capacity of laminated bamboo lumber columns was proposed. The predictions gave a

good agreement with the test results.

Key words; laminated bamboo lumber; tangential eccentric compression; eccentricity ratio; deformation
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Fig.1 Laminated bamboo lumber
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Fig. 2 Tangential eccentric direction sketch
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Fig. 3 Strain gauge arrangement
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Fig. 5 Mechanical connection failure
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Tab.1 Test results

WL TR N./kN w,/mm uasD/ pre cuasB/ pe eulsn/ pe eulss/ pe W
JZD25-1 113. 4 24.0 8963 —18349 —2 044 5 397 M
JZD25-2 103. 4 19.5 6 844 —11 016 —1 542 3 680 M
JZD25-3 110. 6 19.3 7 551 —14 102 —2 191 4 067 M
J7ZD40-1 73.0 24.2 7 317 —10 266 —1 748 3158 L
JZD40-2 88.4 26.5 9 348 —14 633 —1 909 5 241 M
JZD40-3 83.3 23.1 4 964 —9 680 — 3183 B
JZD55-1 70.5 23.3 9 399 —15 417 —2 540 4930 M
JZD55-2 63.3 24, 2 8 228 —10 547 —1 841 4038 L
JZD55-3 59.8 20.3 6 497 —9 545 —1 720 2473 B
JZD70-1 55.3 24.4 8 483 —13 723 —2 049 3 447 M
J7ZD70-2 55.6 26.7 8542 —11 786 —2 104 2 615 M
JZD70-3 56. 2 22.1 9 305 —12 438 —2 500 3378 M
JZD85-1 51.7 25.0 9 240 —11 697 —2 261 4071 M
JZD85-2 48. 6 26. 8 8 550 —12 042 —2 907 4 262 M
J7ZD85-3 45.7 19.5 9 160 —10 199 —1 987 2752 M
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Fig. 6 Load-axial strain curves
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Fig. 8 Load-longitudinal displacement curves
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Fig. 10 Relationship between the ultimate axial strain and eccentricity ratio
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Fig. 11 Relationship between the ultimate lateral strain and eccentricity ratio
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Tab.2 Comparison between calculation results and test results

W fE ey /mm eo/h Ni /kN e Ni/kN = NW/Ni  feifE A5 AR
JZD25 25 0.32 109 0.399 109 1. 00 0.047 0 0.047 0
JZD40 40 0.52 81.6 0. 307 83.9 0.97 0.093 5 0.096 2
JZD55 55 0.71 64.5 0. 241 65.8 0.98 0.083 0 0.084 6
JZD70 70 0.91 55.7 0. 200 54.7 1.02 0.008 1 0.008 0
JZD85 85 1.10 48.7 0.185 50.7 0. 96 0.059 1 0.061 5
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