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Design Brief
➢ The	truss	may	have	a	maximum	of	50	joints	and	a	

maximum	of	120	members	
➢ The	deck	of	the	bridge	can	use	medium-strength	or	

high-strength	concrete	but	must	be	10	meters	wide	for	
two	lanes	of	traffic

➢ The	members	can	be	made	of	carbon	steel,	high-
strength,	low-alloy	steel	or	quenched	and	tempered	
steel	

➢ The	members	can	be	solid	bars	or	hollow	tubes	
➢ The	bridge	must	be	able	to	withstand	the	weight	of	the	

reinforced	deck,	the	asphalt,	the	main	truss,	and	the	
truck	loads

➢ Design	a	bridge	while	simultaneously	
minimizing	the	cost	of	it

➢ The	bridge	can	cross	at	any	elevation	up	to	24	
meters	above	high	water	level	and	if	it	is	
lower	than	24	meters	excavation	of	the	site	is	
required		

➢ Must	not	exceed	an	elevation	of	32.5	meters	
above	high	water	level

➢ The	bridge	may	contain	standard	abutments,	
arch	abutments,	or	one	pier	

➢ If	using	anchorages	they	must	be	located	8	
meters	behind	the	abutments	



Research Summary

➢ The	lower	the	bridge,	the	higher	the	cost	due	to	price	of	excavation
➢ Piers	provide	stability,	yet	increase	the	total	cost	
➢ The	closer	the	arch	abutments,	the	less	they	cost
➢ The	more	cable	anchorages,	the	more	expensive
➢ High	strength	deck	material	is	more	expensive	than	medium-strength
➢ Least	expensive	to	Most:	Carbon	Steel,	High-Strength,	Quenched
➢ Hollow	Tubes	are	cheaper	than	solid	bars
➢ The	larger	the	cross	section,	the	more	expensive	



Hannah’s First Bridge



Hannah’s Second Bridge



Hannah’s Third Bridge



Faith’s First Bridge



Faith’s Second Bridge



Final Design Justification

Site	Cost Safety Feasibility Number	of	
Members

Total	Cost Totals

Hannah’s	1st 3 3 5 4 4 19

Hannah’s	
2nd	

5 1 5 3 3 17

Hannah’s	
3rd

4 4 5 2 1 16

Faith’s	1st 2 3 2 5 5 17

Faith’s	2nd 1 4 1 1 2 9

Criteria

Id
ea
s

0-5
5	denotes	the	most	

sufficient	for	the	given	
category



Final Bridge Design 



Final Bridge 
Reports











Final Bridge Report 
Continued



Cost Report



How does the type and direction of stress 
applied affect the selection of the material 
type and the cross-sectional area?

Out	of	the	three	materials	(carbon	steel,	high-strength	low-alloy	steel	or	quenched	and	
tempered	steel),	carbon	steel	can	yield	the	least	amount	of	stress	while	quenched	steel	
can	yield	the	most	stress.	Furthermore,	the	larger	the	cross	section	of	the	bar	the	more	
stress	it	will	be	able	to	yield.	This	means	that	in	areas	of	the	bridge	that	face	high	
amounts	of	pressure	and	stress,	the	member	material	would	need	to	be	changed	to	

either	high-strength	steel	or	quenched	steel.	Likewise,	if	the	designer	does	not	want	to	
change	the	material,	then	the	cross-sectional	area	would	need	to	be	increased	to	

support	the	stress.



How can the forces of compression and 
tension work together to make a stronger 
bridge?
Tension	and	compression	are	forces	that	work	together	and	in	some	way	“cancel”	each	
other	out.	Compression	force	“compresses”	or	applies	pressure	to	an	area	of	a	bridge	
whereas	tension	force	tends	to	stretch	an	area.	These	forces	counteract	one	another	

while	reaching	equilibrium,	thus	building	a	stronger	bridge.	
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