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1. (10 pts)  Answer each of the following according to whether the stored material may be accessed LIFO, FIFO or Randomly in each case (some may have multiple access options):

a.) _______________________________________     A push-back rack
b.) _______________________________________     A drive-thru rack
c.) _______________________________________     A drive-in rack
d.) _______________________________________     A mobile rack
e.) _______________________________________     A double deep, drive-in rack
2. (2 pts)  Carefully describe the Unit Load:
3.  (18 pts)  A production facility produces three primary parts.  

	
	Machine A
	Machine B
	Machine C
	Notes

	Foot print 
	15ft x 22ft
	6ft x 8ft
	15ft x 10ft
	Includes operator space

	Size of part
	5ft x 3ft
	3ft x 1ft
	1.5ft x 1ft
	Width x depth, height of each part is 1ft

	
	
	
	
	

	Product 1
	
	
	
	Routing:  A – B – C;  Unit Load: 10 parts

	Equip. Fraction
	4.3
	6.2
	3.8
	stacked 2 wide x 5 deep adjacent to C.

Production Quantity: 2500 parts

	Product 2
	
	
	
	Routing:  C – A – B;  Unit Load: 20 parts

	Equip. Fraction
	2.0
	1.4
	3.2
	stacked 2 wide x 5 deep adjacent to B.

Production Quantity: 1200 parts

	Product 3
	
	
	
	Routing:  A – B – C;  Unit Load: 30 parts

	Equip. Fraction
	1.9
	2.4
	3.2
	stacked 3 wide x 5 deep adjacent to C.

Production Quantity:  3000 parts


a.)  If the facility is a Job Shop with a process layout, estimate the actual space required for each department, excluding storage for the unit loads.


Dept A:


Dept B:


Dept C:

b.)  If the facility is a Mass Production plant with a product layout, estimate the actual space required for each line, excluding storage for the unit loads.


Line 1:


Line 2:


Line 3:

4. (6 pts)  If the storage facility adjacent to Machine B (in Question 3) stores a unit load on a large, 6 inch high pallet; and if the interior dimensions of the warehouse space are 14 feet wide x 12 ft deep x 8 ft high:

a.)  Find the number of unit load pallets that can be stored, if the product may be stacked without crushing
b.) Find the usable cube

c.) Find the storage space efficiency
5. (10 pts)  For the Job Shop/Process Layout production quantities and routings described in Question 3, complete the Quantitative From/To chart, assuming single piece flows between departments and unit load flows between the last department in each routing and the warehouse:

	From\To
	A
	B
	C
	Warehouse

	A


	
	
	
	

	B


	
	
	
	

	C


	
	
	
	

	Warehouse


	
	
	
	


6. (12 pts)  Put the steps (below) of the receiving sequence into sequential order (1 – 6, first to last):

a.) _____
ASN confirmation

b.) _____
Staging for inspection

c.) _____
Spotting

d.) _____
Seal inspection

e.) _____
vehicle secured at dock

f.) _____
merchandise unloaded

7. (20 pts)  The distance between the exterior wall of a warehouse and the property line is 95 feet.  The facility must be able to load/unload four semi-trailer trucks simultaneously, and the trucks are 60 – 65 feet in length.  Assuming that the docks are 14 feet in width, what is the minimum length exterior wall that will accommodate the truck bays and docks?  (Be careful – it is NOT just the sum of the bay widths!)  Sketch your final design and dimensions, and show your work.)
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8. (6 pts)  Name and describe three typical accommodations that could be made to each loading dock to adapt to the variation in trucks and improve the security of the building, the product, or the dock personnel.

9. (20 pts)  Use the From/To chart (below) to perform a Pareto Analysis and assign appropriate affinity relationships to each department pair:  

	To
	Dept
	Dept
	Dept
	Dept
	Dept

	From
	A
	B
	C
	D
	E

	Dept A
	
	10
	5
	
	

	Dept B
	
	
	25
	
	

	Dept C
	
	
	
	8
	6

	Dept D
	
	
	2
	
	10

	Dept E
	4
	
	
	5
	


Pareto Chart:





FLOW VOLUME



Dept 
Relationship 











Pair:
Letter










A
A – B:
_____



D








E
A – C:
_____


E









A – D:
_____










I

P









A – E:
_____


T









B – C:
_____











O
B – D:
_____

P










B – E:
_____

A










C – D:
_____

I








U











C – E:
_____

R










D – E:
_____

10. (4 pts)  Assume that the following matrix resulted from the conversion to relationships.  Illustrate the following relationships using the standard Affinity diagram connections between each department pair listed:

	
	Dept
	Dept
	Dept
	Dept

	
	B
	C
	D
	E

	Dept A
	I
	O
	O
	O

	Dept B
	
	A
	U
	X

	Dept C
	
	
	I
	O

	Dept D
	
	
	
	E


Dept. Pairs




A – B:





B – C: 







 


A – E: 





B – E: 







 

11.  (25 pts)  Assume that the following matrix resulted from the conversion and combination of quantitative and qualitative relationships.  Further, assume that the table below lists the estimated size of each department.  Construct a reasonably workable, scaled Affinity Diagram using the standard diagram connections between each department:




Affinity Relationship


      Estimated Size (sq. ft.)
	
	Dept
	Dept
	Dept
	Dept
	
	
	Size

	
	B
	C
	D
	E
	
	Dept A
	300

	Dept A
	I
	O
	O
	O
	
	Dept B
	200

	Dept B
	
	A
	U
	X
	
	Dept C
	800

	Dept C
	
	
	I
	O
	
	Dept D
	300

	Dept D
	
	
	
	E
	
	Dept E
	500


a.) Assume that the following partial layout resulted from fitting the Affinity Diagram and department size data to a scaled diagram of the rectangular building.  Complete the departmental layout for this alternative.  (each ( represents 100 FT2)

	B
	B
	
	
	
	
	

	C
	C
	C
	C
	
	
	

	C
	C
	C
	C
	
	
	


b.) In the second building (below), construct an improved, alternative layout based on the affinity diagram.

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


STOP.  This is the end of the exam.  Make sure your name is on the exam and turn it in as you exit the room.

IENG 471:  Facilities Planning

Midterm Exam II

Name:
__________________________________________
             Score:  _____ of 130 pts = _____ %

Instructions:
Do not begin this exam until instructed to start.  This exam is to be completed using only your Engineering Notebook, a calculator, and instructor provided references (if any).  Note any necessary assumptions, and show your work for credit.

This exam is one hour and thirty minutes in length.
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