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E XIS TING BR IDGE  OVE R VIE W

Completed in 1951, the Commercial 
S treet Bridge is 73 years  old.

The bridge cannot carry Permit 
Loads on Interstate 376.

The structure carries  approximately 
100,000 vehicles per day.

Accelerating deterioration/R ecurring  
maintenance not cost-effective.
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R E PLACEME NT CONS IDE R ATIONS  & NE W BR IDGE



R E PLACING E XIS TING BR IDGE S
S taged Construction S lide-In Construction



ALTE R NATIVE S  ANALY S IS
▪S tart with S ix Options
▪ S lide-In Construction method 

selected:
• R educe traffic impacts
• Less construction near traffic
• Limit approach work and 

permanent impacts
▪ Provide Arched Appearance

• R eplacement of Historic Arch 
Bridge through S ection 106 
process



ALTE R NATIVE S  ANALY S IS



AR CHE D DE LTA  FR AME
8259-3=

3809-0=9



AR CHE D DE LTA  FR AME

K nuckle
Top

Bottom
K nuckle



PR OPOS E D BR IDGE : S E CTION
• 7 lines of steel, composite plate girders

• Girders with 78= deep webs, 10= composite deck

• 2 lanes each direction (E B & WB)



PR OPOS E D BR IDGE : FOUNDATIONS
• Cantilever abutments founded on micro piles

• S hort wall piers on micro piles

• Bottom 8knuckle9 supports on HLMR  disc bearings

Typical Bottom K nuckle



FE A  MODE L
• LAR S A 4D

• S taged construction analysis

• Dead, temperature, wind and live loads

• S hell and beam member types

• E lastic spring supports



MODE L DE TAILS
• Webs: two shells deep

• R igid links connect top flange to deck

• Dummy members between deck nodes (displacement control prior to activating 
deck)

Node Layout at Typ Crossframe



DE LTA  FR AME S
• Curvature approximated with ~6ft line segments

• Legs and diaphragms modeled with shells (web) and 
beams (flanges)

• Vierendeel truss behavior between diaphragms 
(moment connections)

S ection A-A
Typical Delta Frame



K NUCK LE S
• Knuckle defined between adjacent field splices
• Thicker web (~1 ¾=) and 70ksi steel for webs and flanges
• Bottom knuckle region idealized into series of rigid links
• Initial capacity checks performed using global model during girder design
• Top knuckle global design used similar approach

Bottom K nuckle – LAR S A  Model



K NUCK LE S
Bottom K nuckle

• LUS AS  model used for local analysis 
of top and bottom knuckles

• Thick beam and thick shell elements 
used with 1.5in meshing

• Directly modeled stiffeners for 
stability and assess weld capacity

• R igid links defined at flanges/webs 
for load application

• S pring supports (bearings) with 
diaphragm boundary condition

Bottom K nuckle – LUS AS  Model

Bottom K nuckle - Meshing



K NUCK LE S
Bottom K nuckle - R esults

• Leg and diaphragm S trength and Fatigue 
loads applied to model

• Von Mises S tress (S E ) plots compared 
against Fy for S trength

• AAS THO fatigue thresholds compared for 
Fatigue

• S hear stress (S xy) plots compared against 
0.58Fy for S trength

• Minor localized stress yielding observed 
near bearing edges

• Model stresses compared against local 
buckling capacity

Von Mises S tress  (S E )

S hear S tresses (S xy)



CONS TR UCTION ANIMATION







CONS TR UCTION

Pennsylvania
DÈPAdTME NT  OF  TRANS PORTATION



TE MPOR AR Y  CONS TR UCTION E AS E ME NTS



R AMP G R E CONS TR UCT
• S R  8012 R amp G (I-376 WB Off R amp Wilkinsburg)
o~1500LF

• 36 Consecutive Full Day Closure
o Incentive – 26 days full
o Disincentive – Greater Than 36 Day

• Goal
o R econstruct and Lower R amp 3' 

For Future Detour R oute



IN
A

G
E

/E
&

S



PAVE ME NT R E MOVAL



UNDE R CUTS



S R  8012 R AMP G COMPLE TE

• J uly 22 - Aug 18, 2024 (26 Days)



FALL  2024

•

•

• Clear S ite, E &S  
Utility R elocation 
R elocate Commercial 
S t. and Trail



FALL/WINTE R

• 24" and 48" S ewer Line R elocation 
o Pier 1 & 2 Location



FALL/WINTE R

• Temporary S OE  Abutment 1 & 2



MICR OPILE S



CUR R E NT S ITE  OVE R VIE W



ANTICIPATE D S CHE DULE
2025

•

•

•

•

Median R econstruction E ast of
Tunnel (Long Term Lane S hift)

Nine overnight full closures of I-376 
E B for Bridge S teel Delivery

E rection of Bridge S teel

Construction of S ubstructure of new 
Bridge

One overnight lane closure of I-376 
WB for ITS  work

•

•

•

Thirty-F ive Weeknight E xtended 
S ingle Lane R estrictions on I-376 E B 
for construction of retaining wall

Weekend long closure of I-376 E B & 
WB for installation of sign structures 
and ITS



ANTICIPATE D S CHE DULE
2026

•

• Construction of New S uperstructure

• R econstruct Commercial S treet

• FULL CLOS UR E of I-376 E B & WB for 
bridge demolition and slide

• Ten Weekend long single lane 
closures for construction of shoulder 
widening I-376 E B

Weekend long single lane closure of 
I-376 WB for shoulder 
reconstruction



ANTICIPATE D S CHE DULE
2027

• R e-establish stream

• E stablish F inal Grading

• Plant trees and grass

• Install post-construction stormwater 
management structures

• Current Contract Completion J une 2027
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