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Pre stressed concrete sessional course No: CE 416 Course Teacher: Ms. Sabreena Nasrin and Mr. Galib Muktadir 
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Presentation on
 Solving Statically Indeterminate Structure by
 slope deflection method

Page 3
						

PRESENTATION OVERVIEW Introduction Assumption Sign convention Fundamental equation Joint equilibrium method Example
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INTRODUCTION The slope deflection method is a method which is applicable to
 all types of statically indeterminate structures.
 Requires less work both to write the equations and solve them.
 This method mainly aims to represent the end moments of the structure with respect to deflections(displacement or rotation).
 An important characteristic of the slope-deflection method is that it does not become increasingly complicated to apply as the number of unknowns in the problem increases. In the slope-deflection method the individual equations are relatively easy to construct regardless of the number of unknowns.
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INDETERMINATE STRUCTURE A statically indeterminate system means that
 the reactions and internal forces cannot be analyzed by the application of the equations of static alone.
 Indeterminate structures consist of more members and/or more supports. The excess members or reactions of an indeterminate structure are called redundant
 Fig: Statically Indeterminate structure
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ASSUMPTIONS IN THE SLOPE- DEFLECTION METHOD
 1.The material of the structure is linearly elastic.2. The structure is loaded with in elastic limit.3. Axial displacements ,Shear displacements are neglected.4. Only flexural deformations are considered.
 5.All joints are considered rigid.
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SIGN CONVENTION clockwise moment and clockwise
 rotation are taken as negative ones. The down ward displacements of the
 right end with respect to the left end of horizontal  member is considered as positive.
 The right ward displacement of upper end with respect to lower end of a vertical member is taken as positive
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A
 MAB
 W
 MBA
 ∆ ɵA
 ɵB
 MAB=2EI/L[2ɵA+ɵB+3∆/L]+FMABMBA=2EI/L[2ɵB+ɵA+3∆/L]+FMBA
 HereE=modulus of elasticity of the materialI=moment of inertia of the beam, L=span FMAB=Fixed end moment at A FMBA=Fixed end moment at B
 FUNDAMENTAL SLOPE DEFLECTION EQUATION:
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JOINT EQUILIBRIUM
 Joint equilibrium conditions imply that each joint with a degree of freedom should have no unbalanced moments i.e. be in equilibrium. Therefore,
 Here, Mmember are the member end moments,  Mf are the fixed end moments,
 and Mjoint are the external moments directly applied at the joint.
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EXAMPLE
 Determination of support moment of a continuous
 beam by slope deflection method.
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1 2 3
 100K 20KN/m
 I 3I 2.5*2 7.50
 46.875 100k 93.75 20kN/m
 40.625 59.375 87.5 62.5
 Fixed end moment:
 M12F=-M21
 F= PL/8=100*5/8=62.5KNm M23
 F=-M32
 F=WL2/12=20*7.502/12=93.75KNm
 Member equations:M12=M12
 F+2EI/L(2ɵ1+ɵ2+3∆/L) =62.5+2EI/5ɵ1
 M21=2EI/5*2ɵ2-62.5
 M23=6EI/7.5(2ɵ2+ ɵ3)+93.7
 M32=6EI/7.5(ɵ2+2 ɵ3)-93.7
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1 M12 M21 2 M23 M32 3
 Equilibrium equations of joints:
 ΣM2=0M21+M23=02EI/5*2ɵ2-62.5+6EI/7.5(2ɵ2+ ɵ3)+93.7=0 1 and,ΣM3=0M32=06EI/7.5(ɵ2+2 ɵ3)-93.7=0 2Solving above equations,(assuming, EI constant and EI=1)Ɵ2=10.678, ɵ3=8.789M12=46.875KNm,M21=-93.75KNmM23=93.75KNmM32=0KNm
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Shear Force Diagram
 Bending moment diagram
 100 K
 59.375 87.5 62.5
 40.62 3.125m 87.5
 59.375 62.5
 54.69 97.66
 46.875 93.75
 40.625
 46.875
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