Homework No. 1
[bookmark: _GoBack]							Due Date: Monday, January 23, 2017
Problem No. 1

For the simply-supported beam shown below
(a) Calculate the factored loads from the given nominal loads. 
(b) Calculate the reactions using static equilibrium equations from CE 297
(b) Develop the shear force and bending moment diagrams using graphical method from CE 270
(c) Calculate the maximum longitudinal stress (due to bending) using equations from CE270
(d) Calculate the max. average shear stress (due to shear force) using equations from CE270
(e) Calculate the deflection at the midspan using the moment area method from CE371
(f) Assume that the steel yield stress, Fy = 50 ksi, and shear yield stress is 0.6 Fy = 30 ksi. And, the factor of safety for bending stress is 1.5 and for shear stress is 2.0. Is the design adequate?
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Figure 1. Simply supported beam with nominal loads		Fig. 2. Beam cross-section



Problem No. 2

[image: ]

A frame structure is shown above along with the factored loads (Dead, Live and Wind) acting on it. No need to additionally increase / factor the loading combination. 

For the shown loading combination and members:

(a) Perform a 1st order analysis using SAP 2000 and calculate: (i) the reactions, (ii) nodal displacements, (iii) each member axial force, shear force and bending moment diagram along with maximum values for design. 

(b) Perform a 2nd order analysis (elastic) using SAP 2000 and calculate: (i) the reaction, (ii) nodal displacements, (iii) each member axial force, shear force and bending moment diagram along with maximum values for design. 

(c) What is the amplification (ratio of value from 2nd order analysis-to-value from 1st order analysis) of displacement and member design forces between the second order and first order analyses. 
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