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Experiment on Flexural Behavior and Strengthening of Glued Timber
Beams with Small Span to Height Ratio
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Abstract: In order to study the mechanical performance of the glued wood beam used in
engineering, the flexural bearing capacity tests on 9 wood beams with the span to height ratio of
12 in 4 groups were carried by means of unreinforced, pasting steel at the bottom, screwing
screws in the bottom bending shear area and pasting steel plates in the middle of both sides. The
failure forms, load-displacement curves and other properties of the specimens were obtained
through tests, and the mechanical properties and the distribution law of mid-span strain of the
strengthened wood beam were analyzed. The limit span to height ratio of wood beam subjected to
tensile and shear failure in three-point bending test was proposed. In the validation of cross
section of bending beam strain distribution basic according with plane section assumption, the
formula for calculating ultimate bearing capacity of glued timber beams with small span to height
ratio and enhance member when shear failure along grain in the three-point bending test was
proposed. The results show that the failure mode of the small span to height ratio glued wood

beam is shear failure along the grain, and there is no sign of failure, and the failure surface
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basically occurs in the netural axis and the lower location of the wooden beam. The area of

compression zone of bottom bonded steel beam increases, the neutral axis moves down, and the

ultimate bearing capacity and stiffness both increase. The shear resistance and ultimate bearing

capacity of the beam can be improved by screwing screws into the bottom of the beam and

attaching steel plates to the side. The results show that the errors between the theoretical values

and the measured values are mostly below 20%, and the theoretical values are safer than the

measured values, which can provide reference for the design and engineering application of such

components.

Key words: glued timber beam with small span to high ratio; shear failure along grain; screw;

steel plate; ultimate bearing capacity
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Tab.1 Physical and Mechanical Properties of Wood
BFp 2R | BB/ (102 kg » m™ | IGCHL RS8R B/ MPa | ST R B/ MPa | IRSCHT Y 38 B /MPa | §175 58 B/ MPa | iS00 R 544 45 5 / MPa
H AL 5 6.41 57.6 129.9 6.8 113.3 16 900
x2 HBRITAR
Tab.2 Design Scheme of Specimens
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Fig. 7 Calculation Sketch of Timber Beam Section
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Fig. 8 Calculation Sketch of Steel Beam

Section at Bottom
LS N AT W DA TP S
F,+F.=F +F, (9
Kb Fo AR Z A0 J), F, = btEe. t NS
JE L E, Bt i s s

DN . . .
ﬁf:n,ﬁ/\iﬁ(%,ﬂﬁ"

bypEWe(e‘F%bchwsw:%byleed—thse( (10)

MR ILAT S 2 W] 7%

BKRXADMRAXADOB/HE X F e H—IC K
TR TR R TR IEM . KO R EARAA
A Loy AL FE R B 2O & A TR

SXof A T AR A g B UK L T A B K
JIT il 7R L 114 0 R 25 )

M,=F,(h—5y)+F.(y+ 23— Fy. (15)

TS 4 G T Kt 9 SR A = 03 B2 A T I T BE 7R A2
(14 5 BR i 28 Ay
6M,
L,

M, Sy JEE FR RGBT A A I £ B L) R I 5t
(e BR 725 R 5 N, A G T S 0 22 e £ 80 5 L) B IR I
FIT RE 7K 52 Y A BR A 282
3.3.2 BATEARRERA

AIBRAT E B T RO IE . B WAERZ —E W
b ey PR A AR T . IR AR IR AT R T AR AR Y
ARELTT 1] ONEHEAG PF 1) B JEAG PR AT AO 47 AR
TARSRAT EAR LA L B B B 8T R # ) AT R R A 3
ol J M ASE 2 CIET 9O AT 3530 I RS 5 AR fEL O 24 B
-&«H»{EURJ

N,=2P= (16)

Dt F.,

K. T R
KDt F., -
Z= K, (2R Il 25 (17
D* [L.75F.F, e
KN 30FRD IV

fmmKﬁ%ﬁJ@rﬂ+JﬂﬁRJ+mf;%nﬂ

R.=F/Fo s Fo HEIEAGOF R FRE R R SR E  Fu ol
BRI B R K R SR Fo = 77G L G 2 R M AR
X5 B s Fo, S BRET A0S 0 B 5 o A B AL 1 1Y )R
JE:D NIBET A ER:; Ky HitHE R4 Y D<
4,32 mm B, Kp=2.2,24 4, 3 mm<<D<{6. 35 mm
B, K,=0.394D+0.5,% D>6. 35 mm i, K, =
3.3,




32 AEHAFE TRFIR

2019 5

(@ I#HR (b) MER () IVER
B9 3#ERENX
Fig.9 Three Yielding Modes
R A a0 B4 7T R MR 2 T A IS B DD
M H 24T 7E 150 mm &b kA T 24 i, il 3 () fir
5 A BRI BOAR AL . A SR SR 5T 22 1Y 53
DI R A 2 B B 5 20 7™ A — A B8 B A
BT RN . T2 A MRET Y Ji i e IR 34 e R 2 )
5 2
KDt F.,
VIR RO
AV AN RET 2 B A Y )
WRAET T e A 0 B U1 BRI L A T 28 Ak 48 i )
J3-RE 78 Gy A A AL 10 B

P
&,
~—F, 8
ol
L
/t —_F =
1 1 1 i 1 ' e
R

[P Ly3

(18)

B 10 BETRBEMITEEE
Fig. 10  Calculation Sketch of Cross

Section of Screw Beam
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Tab.3 Comparison of Ultimate Bearing Capacity

Between Calculated Values and Measured Values
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