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Answer the following questions.
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» ey ) — NEMERE fe=40 N/mm? - GRHERERAE £= 350 N/mny”

BRI v J RS E= 200 KN/mm? - FEHESERR OWrEHRE 4 = 7500 mm?

- BIIRSAH OWITHHE 4,= 7500 mm*

Figure 1 shows the reinforced concrete (RC) cross-section without axial force. Calculate the bending moment M,
of this RC cross-section at the failure, which is defined as occurring when the strain ea.' of extreme compression
fiber is equal to 0.0035. A concrete stress block as shown in Figure 2 can be assumed in the calculation of M,. The
material properties are as follows:

- Compressive strength of concrete f=40 N/mm’ - Yielding stress of rebar £,= 350 N/mm?*

- Modulus of elasticity of rebar £ =200 KN/mm? - Cross-section area of compression rebar 4's = 7500 mm?

- Cross-section area of tension rebar 4, = 7500 mm®

| 500

0.85°,

o 2l 4
=
\ A=7500 mm?®
T e .-
2 A=7500 mm? PIH
/— £ Neutral axis
® — B i mm
4 &j Unit: mm
B —1 (Figure 1) & —2 {Figure 2)
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When both the bending moment M’ and compressive axial force N’ were applied to the centroid of the RC
cross-section shown in Figure 1, the RC cross-section exhibited balanced failure. Calculate 4" and N'. A concrete
stress block as shown in Figure 2 can be assumed in the calculation of M.
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Compressive axial force N was applied to the point with e = 0.2 m, where ¢ is the eccentric distance from the
centroid. When the strain &' of extreme compression fiber is equal to 0.0035, please estimate whether tensile
rebar is yielding or remaining static,
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i: B slope

i.: BEARABEC  critical slope
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ho: LK  uniform flow depth
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