Homework No. 2
							Due Date: Monday, January 30, 2017
Question No. 1 (Please provide answers in the space provided under the question)

(i) What is the primary chemical composition of structural steel? 



(ii) What is Ferrite or alpha-Iron? Please draw a picture




(iii) What is Austenite or gamma-Iron? Please draw a picture





(iv) What is the Eutectoid temperature of steel? Are most structural steels hypo- or hyper-eutectoid steels?



(v) What is Pearlite? Please explain its composition / microstructure




(vi) What is ferrite-pearlite steel? Are all structural steels ferrite-pearlite steel? 



(vii) What is the elastic modulus and Poisson’s ratio of steel in the units of psi, ksi, and MPa






(viii) What is the typical uniaxial tension stress-strain curve of steel? What are some of its important features? Below is the link to the standard for testing. What is the recommended gage length of the coupon for tension testing of plates? 
https://compass-astm-org.ezproxy.lib.purdue.edu/download/A370.34492.pdf 











(ix) Download the ASTM Standards for A36 and A572 structural steels. What is the maximum %C allowed by these standards for A36 and A572 Gr. 50 steels? What is the max. thickness permitted for A572 Gr. 50 steel plates? What are the required tensile properties (Yield stress and tensile stress in particular). 

https://compass-astm-org.ezproxy.lib.purdue.edu/download/A36A36M.2414.pdf 
https://compass-astm-org.ezproxy.lib.purdue.edu/download/A572A572M.23573.pdf









Problem No. 2

Consider the six-story building structure shown below. Figure (a) shows the structural floor plan. Figure (b) shows the elevation, and Figure (c) shows the side view. 

(i) Assume that it is an office building with nominal dead load equal to 60 psf, and nominal live load equal to 50 psf. 

(ii) Perform calculations needed to develop a model of the frame b-e-f subjected to nominal live loading. This includes calculation of the tributary area, live load reduction factor (if any), and calculating the resultant loading acting on the girders and columns of b-e-f. Assume one-way action in the floor system. 

(iii) Please perform calculations carefully, as you will be modeling this frame b-e-f and analyzing it for different load combinations including wind loading in future homeworks. 

[image: ]
(a) Structural floor plan

(b) Elevation View	 [image: ]
[bookmark: _GoBack](c) Side View 			[image: ]
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