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Experimental study on axial compression characteristics of spliced wood
columns strengthened with FRP sheets

XU Jie, JIANG Shaofei

(College of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract; In order to explore the reinforcement effect and working mechanism of spliced wood columns
strengthened by fiber reinforced polymer, the axial compression tests of 10 reinforced wood columns were carried out
considering the influence of different fiber sheets and splicing methods. The failure modes and axial compressive
properties of reinforced columns under three kinds of FRP sheets ( AFRP, BFRP, CFRP) and four kinds of splicing
methods (tenon joint, keban tenon joint, mortise joint, straight tenon joint) weree compared and analyzed. The
results indicated that the traditional pier jointed columns without FRP reinforcement show the cracking of jointed
timber and local buckling fracture after cracking. However, after FRP reinforcement, the integrity of the pier joint
area is good, while the failure mainly occurred at the interface between the upper and lower piers, which was
manifested as wood crushing and fiber cloth folding. The bearing capacity and stiffness of unconstrained pier joints
were only recovered to 42% —69% and 43% —65% respectively. After the FRP reinforced pier was connected to
the wooden column, the axial compression capacity can be restored to 75% —100% of the intact wooden column,
the stiffness can be restored to 66% - 107% , the ductility can be improved by 24% - 96% , and the axial
compression bearing capacity and deformation capacity of the wooden column can be effectively restored or
improved. In addition, the stiffness degradation was not obvious. The load displacement curves and mechanical
properties obtained by simulation were in good agreement with the experimental results. In conclusion, the spliced
timber columns reinforced by FRP sheets had good mechanical properties, which can provide reference for the
repair of traditional timber structures and the splicing of wooden columns.
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Fig.1  Spliced column diagram
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Tab.1 Specimen design parameters

e o

gg g@ B L/mm EE nwooom

X YO o SEuEAE — — — —
KOl ZifHE

I o1 BT - — — —
701 HHE
FK1  ZJ2A 100 BFRP

II FC1 T 100 BFRP 2 1
FZ1 EHE 100 BFRP
c21 120 CFRP

| A21 LM 100 AFRP 2 1
B21 100 BFRP
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Tab.2 Material properties of Fujian Fir
E./MPa E,/MPa E./MPa My My . G, /MPa G,./MPa G,../MPa
779 7 646 390 0.21 0.43 0.42 594 475 143
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Tab.3 Fujian Fir plasticity parameters MPa

5 1] Z L AR ) ZIRJERNL S BT Ul N
x(R ) 2.883 2 3.02 5
y(L ) 57.120 0 23.85 5
2(T [a]) 2.8000 2.87 5
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Tab.4 Material properties of FRP sheets

FRP PURiR SR, iR RIS
LES MPa GPa % mm
AFRP 2 280 140.0 2.1 0.193
BFRP 2 650 91.6 2.6 0.107
CFRP 3483 231.0 1.7 0.167
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Fig.2  Schematic diagram of test device
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Fig.3  Strain gauge layout
2 RBERDMN

2.1 RBEMKREHIEES
2.1. 1 SEUFRE AL G
FEUFAE AR b $ 0 W R ey 2R T 1/3 AR
B R A AR RS T 1] B B0 1) R 24 LA 37 TS B
BEIR 1Al e R 2 th T PR A W P 0T, B A
R TR i B e 11 37 o S | AP A K ) 355, A
AR R AT, X 3 R O R Y R R
fECE 4) 0T LA W 30 FHEAE S Hon X RR (o1 ik
PF) R B R B R B O, RO R b
JEJE SR E A i, KO 3 {2 B X R 3¢
2 RS TT  HESk SO T 580 KRR, S8
B X R 55, 201 s A M R 2
ALGE BN BR AR 211 1Y 50% 2245 91 1 sl ™ 8 R 24 o)
IS A P s B0, O Ak SR PH O KA 48, =
SE b AR NS, 90 D EAE B TR CInE )
R S 2 P A ARt 7 R A P A |

§ e
b) K01 (c) CO1
B4 EgiEEE

Fig.4 Traditional spliced wooden columns
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Tab.5 Analysis of key mechanical property indicators

o HR WA, BREUE SRR ky/ ki/ W BE R A/ A/ HEHE
G mm kN WRIE/MPa HER/% (kNemm~')  (KNemm~3) I/ % mm mm B4
YO  186.37 664.3 24.35 — 105.20 3.86 — 10.28 7.61 1.35
B2l 184.51 567.0 21.04 87 84.23 3.15 82 18. 63 7.03 2.65
A21  184.94 633.2 23.57 97 88.58 3.22 83 18.31 8.61 2.13
€21 183.66 646.6 24.41 100 109.11 4.12 107 17.01 8.60 1.98
KOl  184.94 312.8 11.64 48 44.82 1.67 43 15.44 12.01 1.64
€Ol 183.98 442.6 16.65 69 67.12 2.52 65 13.77 10. 81 1.63
701 184.30 272.2 10.20 42 44.95 1.68 44 — — —
FK1  184.62 522.4 19.51 80 92.02 3.44 89 18. 46 7.89 2.34
FC1  183.98 639.2 24.04 99 92.62 3.48 90 14.85 7.68 1.93
FZI  184.30 485.6 18.20 75 67.73 2.54 66 21.16 12.59 1.68
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Tab.6 Comparison of test and simulation results

ENCE R N,/kN N,./kN far 8RR 25/ % ky/(kN-mm~") k. /(kKN+emm™") I iR 22/ %
FC1 639.2 661.3 3.3 92.62 105.4 12.1
FZ1 485.6 521.3 6.9 67.73 79.0 14.3
FK1 522.4 553.3 5.6 92.00 98. 1 6.2
B21 567.0 595.9 4.9 84.20 98.4 14.4
c21 646.6 670.5 3.6 109.10 110.7 1.5
A21 633.2 642.1 1.4 88. 60 101.8 13.0
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Working mechanism analysis of axial compression

Fig. 16
spliced wood column
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