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Prefabricated	  steel	  truss	  bridge	  

•  Integrated	  concrete	  deck	  
•  Reduced	  weight	  (spans	  >	  100	  M.)	  
•  Reliable	  deflec&on	  es&mates	  
	  

Allied	  Steel,	  2012	  



Accelerated	  Bridge	  Construc&on	  

•  Benefits:	  Reduced	  construc&on	  &me	  
–  Improved	  safety	  
– Reduced	  economic	  impacts	  
– Reduced	  environmental	  impacts	  

Allied	  Steel,	  2012	  



Three-‐phase	  approach	  
•  Phase	  I	  
– Review	  of	  the	  state	  of	  prac&ce	  in	  prefabricated	  
steel	  bridge	  systems	  

– Analy&cal	  evalua&on	  
•  Phase	  II	  
– Further	  research	  and	  tes&ng	  to	  finalize	  proposed	  
system	  design	  

•  Phase	  III	  
– Construc&on	  and	  monitoring	  of	  a	  field	  
demonstra&on	  project.	  



Phase	  I	  Tasks	  
•  Task	  1:	  	  Literature	  review	  
•  Task	  2:	  	  Analy&cal	  evalua&on	  
–  Fa&gue	  behavior	  of	  welded	  connec&ons	  
	  

	  

•  Task	  3:	  	  Analysis	  of	  results	  
–  Alterna&ve	  connec&on	  review	  
–  Recommenda&ons	  for	  future	  research	  

•  Task	  4:	  	  Final	  Report	  and	  Dissemina&on	  of	  Results	  

Allied	  Steel,	  2012	  



Task	  1:	  Literature	  review	  
•  Iden&fy	  inves&ga&ons	  related	  to	  prefabricated	  
steel-‐truss	  bridges.	  
–  Longitudinal	  and	  transverse	  joints/reinforcement	  
– Deck	  performance	  and	  durability	  

•  Steel	  fabricator	  survey	  

•  Incorporate	  informa&on	  into	  proof-‐of-‐concept	  
analysis.	  

•  Expand	  current	  state	  of	  knowledge	  



2005	  Report:	  	  Prefabricated	  Steel	  Bridge	  Systems1	  

•  Evalua&on	  of	  new	  ABC	  concepts	  
–  Unit	  configura&on	  and	  aesthe&cs	  (30%)	  
–  Construc&on	  and	  erec&on	  (25%)	  
–  Design	  considera&on	  (25%)	  
–  Future	  maintenance	  (20%)	  

	   1	  SDR	  Engineering	  Consultants.	  (2005).	  Prefabricated	  Steel	  Bridge	  Systems:	  Federal	  
Highway	  Administra&on,	  Final	  Report	  

•  Highest	  ranking	  was	  
steel	  girders	  w/
concrete	  deck	  (precast	  
or	  cast-‐in-‐place)	  

•  Many	  aspects	  similar	  to	  
steel	  truss	  system	  

Virginia	  Dept.	  of	  Transporta&on,	  I-‐95	  Bridge	  rehabilita&on	  



Task	  2:	  	  Analy&cal	  evalua&on	  
3D	  linear	  elas&c	  model	  

•  Integrated	  Engineering	  
SoMware	  (Visual	  
Analysis)	  

–  AASHTO	  load	  
combina&ons	  available	  

–  User	  defined	  
parameters	  

	  



•  Computers	  and	  Structures	  
(CSiBRiDGE):	  

–  Superstructure	  deck	  
sec&on	  inputs	  

–  Diaphragms	  

–  Standard	  or	  custom	  
moving	  vehicle	  op&ons	  

Task	  2:	  	  Analy&cal	  evalua&on	  
3D	  linear	  elas&c	  model	  



Task	  2:	  Analy&cal	  Evalua&on	  
Parametric	  Study	  
•  Truss	  spacing	  and	  depth	  
•  Slab	  thickness	  
•  Span	  length	  

Based	  on	  serviceability,	  constructability	  and	  input	  from	  
Allied	  Steel:	  
•  Check	  individual	  truss	  member	  sizes	  
•  Quan&fy	  stress	  levels	  in	  truss	  connec&ons	  

	  

Allied	  Steel,	  2012	  



Task	  3:	  Analysis	  of	  results	  
•  Determine	  fa&gue	  response	  of	  different	  
connec&on	  configura&ons	  

	  

Allied	  Steel,	  2012	  

knife-‐plate	  connec&ons,	  
detail	  category	  E	  

fillet-‐welded	  connec&ons	  with	  welds	  normal	  
and/or	  parallel,	  detail	  category	  E.	  



Task	  3:	  Analysis	  of	  Results	  

Improved	  Cross-‐Frame	  Details	  
for	  steel	  Bridges,	  2014,	  
University	  of	  Texas	  Aus&n,	  
Final	  Report,	  Bads&ni	  et	  al.	  

•  Considered	  mul&ple	  “stem”	  
configura&ons,	  knife	  plate,	  and	  
single	  angle	  connec&ons.	  

•  Full-‐scale	  cross	  frame	  fa&gue	  tests	  

•  S&ffness	  behavior	  through	  
experimental	  and	  analy&cal	  



Task	  3:	  Analysis	  of	  Results	  

•  Summarize	  parametric	  study/literature	  review	  

•  Complete	  preliminary	  design	  concept	  drawings	  

•  Iden&fy	  areas	  of	  concern	  
–  fa&gue	  
–  constructability	  

•  Select	  poten&al	  design	  improvements	  and	  future	  
research	  needs	  



Final	  report	  and	  presenta&on	  to	  MDT	  

Dissemina&on	  of	  Results	  
•  Transporta&on	  Research	  Board	  
– Commigee	  on	  Construc&on	  of	  Bridges	  and	  
Structures	  

•  ASCE/SEI	  Structures	  Congress	  
– Bridges	  /	  Steel	  Bridges	  Commigee	  

Task	  4	  



Future	  Phases	  

•  Phase	  II:	  	  Further	  research	  and	  tes&ng	  of	  
proposed	  system	  to	  finalize	  design	  

•  Phase	  III:	  	  Construc&on	  and	  monitoring	  of	  field	  
demonstra&on	  project	  


