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Effect of Indoor Natural Environment on Creep of
Different Wood Beams in Kunming Area

ZHANG Zijian, LI Tong, DENG Shuduan, WAN Hui, DONG Chunlei’

(Yunnan Provincial Key Laboratory of Wood Adhesives and Glulam Products, Southwest Forestry University,

Kunming 650224, China)

Abstract: The creep test of two types of wood rectangular beams and three types of wood I-beams under indoor
natural environment in Kunming were conducted for 200 d using a self-developed full-size wood beam creep test
system. The relationship between moisture content and relative humidity was analyzed. The results show that the
changes in moisture content of the wood beams significantly lag behind the changes in relative humidity and the lag
in the absorption is greater than that in the desorption. The average creep rates of two types of wood rectangular beams
and three types of wood I-beams in four typical relative humidity change periods of low humidity fluctuation, high
humidity fluctuation, rising humidity continuous fluctuation and declining humidity continuous fluctuation are 8.839 X
107%,1.183X10 %, —1.730X 10 ?/—3.598 X 10 * and 7.424 <10 */9.007 X 10 * mm/d respectively. The mechanical
absorption creep characteristics are obvious. The FB,, (ratio of creep deflection at 90 d to creep deflection at 1 min)
of seven beams is less than 1.60, which meets the creep resistance requirement of beams for load-bearing. The creep
resistance of wood rectangular beams is better than that of wood I-beams.
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Table 1 Basic parameters of wood rectangular beams

Specimen type Raw material

3

Dimension/(mm X mm X mm) Density/(kg-m )

SPRB Southern yellow pine, pinus taeda linn

GWRB SPF glulam from Canada

4338.0X38.5X195.5 448
4 338.0X38.5X200.5 380

Note: SPF—Combination of three species (spruce-pine-fir) with similar properties; SPRB—Abbreviation of southern pine rectangular beam ;

GWRB—Abbreviation of glulam rectangular beam.
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Table 2 Basic parameters of wood I-beams

Flange

Web

Specimen
. Density/  Dimension/

type Raw material (ke SI,y3> ( 1 eXslo )
g'm mm X mm

1B dimension/(mm X

Density/  Dimension/ mm X mm)

Raw material 5

(kg'm™") (mmXmm)

SOIB SPF finger-jointed lumber 380 38.5X38.5
LOIB Populus LVL 551 38.5X38.5
LPIB Populus LVL 551 38.5X38.5

Structural plywood 630

0SB 650 184.5X10.0
0SB 650

4 338.0X38.5X235.5
184.5X10.0 4 338.0X38.5X235.5
5.5

184.5X10.0  4338.0X38.5X23

Note: OSB—Oriented strand board; LVL—Laminated veneer lumber; SOIB—Abbreviation of I-beam with southern pin flange and OSB
web; LOIB—Abbreviation of I-beam with LVL flange and OSB web; LPIB—Abbreviation of I-beam with LVL flange and plywood web.
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Fig.1 Schematic diagram of cross sections of specimens(size: mm)
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Fig.2 Static bending creep test system of large-scale wooden beams
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Table 3 Average oy,oz, COV, E,; and creep test load of
five types of wood beams

. Average oy,,/ Eyor/
S t ‘ Ccov/!Y Load/N

pecimen type MPa /% MPa oad/

SPRB 72.54 13.48 9180 4498

GWRB 70.41 14. 60 8709 4067

SOIB1 10 255 2 568
28.35 17.91

SOIB2 8735 2176

LOIB1 8 687 2 832
35.81 14. 34

LOIB2 8799 3116

LPIB1 9 326 3097
37.87 15. 46

LPIB2 9235 3263
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Fig.3 Schematic diagram of four-point bending creep test
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Table 4 Calculation periods

Period Start to end Brief description of RH
a Feb. 3—Feb. 10 Around 40%
b Nov. 3—Nov. 10 Around 65%
c Oct. 11-Oct. 23 40%-80%
d Feb. 21-Mar. 4 60%-30%
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Fig.4 Curves of average wy variation of cross sections and wy variation of layers at the depth of 1, 3, 5 mm from the

surface of wood rectangular beams during different RH fluctuation periods
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(&0 —e0) = (e —e) I BE SR (3 WU A5 3 52 8 T Il
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Table5 Creep evaluation parameters and indexes of wood
rectangular beams and wood I-beams

Specimen type €50 & €50 €0 €0 €4 FB,,
SPRB 3.79 1.07 —0.04 1.26
GWRB 3.55 0.91 0 1.29
SOIB1 3.32 1.13 0.75 1.49
SOIB2 4.07 0.27 0.63 1.43
LOIB1 4.41 0.94 0.26 1.37
LOIB2 4.76 1.07 0.44 1.40
LPIB1 4.18 0.98 0.28 1.36
LPIB2 4.32 1.40 0.13 1.40
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