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Example #1 (1/6)

Ex) A composite beam with a wooden beam (100mm x 150mm) and a steel
reinforcement plate (100mm wide, 12mm thick). The beam is subjected to a

Ex) A composite beam with a wooden beam (100mm x 150mm) and a steel
reinforcement plate (100mm wide, 12mm thick). The beam is subjected to a
positive bending moment of 6kN-m. The elastic modulus of the wood is 10.5GPa,

positive bending moment of 6kN-m. The elastic modulus of the wood is 10.5GPa, and the elastic modulus of the steel is 210GPa.
and the elastic modulus of the steel is 210GPa. o) y
@ | \ A
. . . I
. . ) \ 1 + Composite beam consists of two materials: wood and steel.
+ Composite beam consists of two materials: wood and steel. ) ‘ )
- Wooden beam is 100mm wide and 150mm high. * Wooden beam is 100mm wide and 150mm high.
- Steel reinforcement plate is 100mm wide and 12mm thick. y 5 » Steel reinforcement plate is 100mm wide and 12mm thick. by EST.
* Beam is subjected to a positive bending moment of 6kN-m. ‘ + Beam is subjected to a positive bending moment of 6kN-m. '
* The e\astﬁc modulus of the WOOd- is 10.5GPa. :”2[ o C « The elastic modulus of the wood is 10.5GPa. z »
+ The elastic modulus of the steel is 210GPa. — P . ) " cl
@ﬁ.mmmﬂ”{ = The elastic modulus of the steel is 210GPa. ' —12mm

v B
2 "T.— 100 mm ——

Q. What are the maximum tensile stress and compressive stress of

wood and maximum stress and minimum stress in a steel plate? . . .
P Q. What are the maximum tensile stress and compressive stress of

wood and maximum stress and minimum stress in a steel plate?
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Ex) A composite beam with a wooden beam (100mm x 150mm) and a steel
reinforcement plate (100mm wide, 12mm thick). The beam is subjected to a 100 mm
positive bending moment of 6kN-m. The elastic modulus of the wood is 10.5GPa,

. . < ~

and the elastic modulus of the steel is 210GPa. ~ Pt

o A : ;A y = +124.8 mm A = -8.42 MPa
« Composite beam consists of two materials: wood and steel T
+ Wooden beam is 100mm wide and 150mm high
« Steel reinforcement plate is 100mm wide and 12mm thick n i
+ Beam is subjected to a positive bending moment of 6kN-m \
« The elastic modulus of the wood is 10.5GPa z o oF=x
+ The elastic modulus of the steel is 210GPa E £ t2om — = QIE -

T 100 mm—f

Q. What are the maximum tensile stress and compressive stress of 150 +y
wood and maximum stress and minimum stress in a steel plate?
i 20 mm = CEX % ~ +1.7 MPa
o 2
CZE & = +34 MPa
= A olH S ol B -——— NA
CIE ARl [ %17t of2LbH B2 ef=Ct
\V} dJ C y ® -25.2 mm
127mm ®
22 256 - 2;8 °cy B >
= — ~ -
Zbmt y ® =37.2 mm

B = +50.2 MPa
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Fig. 5.

XE
=7

2r x ¢

0 - g0 = pr/t
105.6 MPa (/%)

p(2r) — 206t!
o6 = (2.88 x 550)/15
. David Roylance, TPressure Vessels , MIT, 2001, 3
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