Chapter 6 Estimation of deflection

6.1 Introduction

-Adequate strength

-Deflection: secondary concern

-Series of elastic analysis: Hinge by hinge method
-Deflection at collapse in one-step analysis:

slope deflection and virtual work method
-Deflection theorem

6.2 Deflection at collapse and working load
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Ex. 6.3.1

Find the deflection at B at collapse.
Assume the last PH to form, in turn at
A, B, and C
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6.4 Dummy load method
Unit load method
Virtual work method
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Find the deflection at B
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Equilibrium system

Displacement system
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6.5 Deflection theorem l\l

The correct deflection at the collapse load is the maximum
value obtained from various trials. \V
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6.7 Simple frames
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6.7 Simple frames
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6.7.2

Determine the collapse load
Vertical displacement @3
Horizontal displacement @4

Possible PH=3
Number of redundancy=1
Independent mechanism 3-1=2
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6.9 Rotational Capacity

Use of slope deflection Equation
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6.10 Rotational Capacity

() 0,5 and 0O,
(b) Required rotation capacity
(c) P-A  effect

(a) We need two equations
- Continuity @ 2
- Last plastic hinge location
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For last plastic hinge
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(b) Required rotation capacity @3

p_S0M,
1L A

H,=0,-0,
25, 5M,L
L 44 EI
20, 1ML

L 12 EI

H3:£MPL

11 EI

(c) P-A effect

P

:2Mp:4Mp
L/2 L
5
[P
4M M M I*
M, =Pxh=rs 42 Y,
L 33 L EI
MP—A

_AML_4(h)(Z),
M, 33 EI 33\ E I

p

214



