Chapter 16
Facilities


Chapter 16
facilities: Making Location and Layout Decisions
Solutions to Odd-Numbered End-of-Chapter Problems

1. 

	 
	 
	 
	Scores
	 

	Factor
	Weight
	#1
	#2
	#3

	Cost
	0.4
	9
	8
	6

	Traffic
	0.2
	5
	6
	9

	Scalability
	0.2
	6
	8
	9

	Access to Customers
	0.2
	8
	5
	9

	Total Score
	 
	7.4
	7
	7.8


3.

	Factor
	
	Route 1
	wtd scores
	Route 2
	wtd scores
	Route 3
	wtd scores

	Number of Parks
	90
	13.5
	80
	12
	75
	11.25

	Number of Swimming Pools
	80
	24
	90
	27
	95
	28.5

	Number of playgrounds
	90
	13.5
	80
	12
	90
	13.5

	Neighborhoods with children
	65
	13
	80
	16
	90
	18

	Ease of stopping 
	90
	9
	90
	9
	85
	8.5

	Lack of auto traffic
	80
	8
	95
	9.5
	90
	9

	
	
	
	81
	
	85.5
	
	88.75


5.

	Site
	Fixed Costs
	Labor Costs
	Labor Costs
	Materials
	Variable Cost

	1
	 $  525,000 
	6.75/ hour
	 $ 11.00 
	 $ 24.00 
	 $ 35.00 

	2
	 $  540,000 
	7.3/ hour
	 $ 11.00 
	 $ 22.00 
	 $ 33.00 

	3
	 $  560,000 
	8.1/ hour
	 $ 9.00 
	 $ 21.00 
	 $ 30.00 


	#1 and #2
	
	

	
	
	

	525000 + 35X = 540000 + 33X

	2X = 15000
	

	X = 7500
	
	


	#1 and #3
	
	

	
	
	

	
	
	

	525000 + 35X = 560000 + 30X

	5X = 35000
	
	

	X = 7000
	
	


	#2 and #3
	
	

	
	
	

	540,000 + 33X = 560000 + 30X

	3X = 20000
	
	

	X = 6667
	
	


At 7900 sweaters site 3 is the low-cost solution
7.

	Site
	Fixed Costs
	Labor Costs per hour
	Labor Costs
	Materials
	Variable Cost

	1
	 $105,000 
	12
	 $700.00 
	 $1,100.00 
	 $1,800.00 

	2
	 $130,000 
	11
	 $600.00 
	 $900.00 
	 $1,500.00 

	3
	 $145,000 
	12
	 $700.00 
	 $800.00 
	 $1,500.00 

	
	
	
	
	
	


	#1 and #2
	
	

	
	
	

	105000 +1800X = 130000+1500X

	300x=25000
	

	83.33
	
	


	#1 and #3
	
	

	
	
	

	105000+1800X = 145000 + 1500 X

	300X = 40000
	

	X=133.33
	
	


Volume less than 83.33, 1 is best site.  Greater than 83.33, 2 is best site. 3 is never low cost.

9.  Total distance as is: 1190.
This layout is one possible solution:

	
	deliveries
	restrooms
	
	

	
	kitchen
	Dining
	
	

	
	
	
	
	

	TRIPS 
	delivery
	restroom
	kitchen
	dining

	Delivery
	0
	4
	20
	10

	Restroom
	 
	0
	5
	15

	Kitchen
	 
	 
	0
	30

	Dining
	 
	 
	 
	0

	
	
	
	
	

	 DISTANCE
	delivery
	restroom
	kitchen
	dining

	Delivery
	0
	10
	10
	20

	Restroom
	 
	0
	20
	10

	Kitchen
	 
	 
	0
	10

	Dining
	 
	 
	 
	0

	
	
	
	
	

	 TOTAL
	delivery
	restroom
	kitchen
	dining

	Delivery
	0
	40
	200
	200

	Restroom
	 
	0
	100
	150

	Kitchen
	 
	 
	0
	300

	Dining
	 
	 
	 
	0

	
	
	total distance =
	990


11.

	 
	Warehouse
	engineering
	production
	shipping

	warehouse
	 
	A
	I
	I

	engineering
	 
	 
	E
	U

	production
	 
	 
	 
	O

	shipping
	 
	 
	 
	 


	
	
	
	
	

	
	 
	
	 
	

	
	Warehouse
	
	engineering
	

	
	 
	
	 
	

	
	
	
	
	

	
	 
	
	 
	

	
	Shipping
	
	production
	

	
	 
	
	 
	

	
	
	
	
	


There could be others as well.

13.
	 
	receiving
	shelves
	food& drink
	lounge

	receiving
	 
	A
	O
	O

	shelves
	 
	 
	E
	E

	food& drink
	 
	 
	 
	A

	lounge
	 
	 
	 
	 


	
	
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


15.

	Step
	Description
	Predecessors
	Time

	1
	Setup equipment
	0
	5

	2
	Acoustic Check
	1
	15

	3
	Record
	0
	20

	4
	Playback
	3
	30

	5
	Package
	2,4
	5

	
	
	
	

	WC1
	Tasks 1 & 3
	25 minutes
	

	WC2
	Task 4
	30 minutes
	

	WC3
	Task 2 & 5
	20 minutes
	

	
	
	
	

	C = 30 minutes
	
	


17. C = 48 minutes
T = 120 minutes
Nmin = 2.5, round up to 3.
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