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Welcome to Quebec

Capitali Québec City
3 hrs from Montreal
Populationi /7,700,000
~ Ohioi 11,300,000
Areal 527,000 sq mi
~ OhioT 44,000 sg mi
GDP1 C$283B
~ Ohioi US$461B
Bridge Inventory 12,00

. Ohioi 42,00



Particulars: of the Collaps

|

Boulevard de la Concorde over Autoroute 19, Laval, Quebec

Saturday, 3&ep06, 12:30 PM
Five Killed & Six Injured
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Road Supervi sofSaese Phot o




That Mornlnq

General Condition (Photos of Ndrollapsed Portion)



Design and Construction of the
Autoroutel9 Project



Scope of the ‘Autoroute’19. Project

ltem 1969 2007
Road System and Lighting $ 2,692,839/ $ 15,800,000
Structures
- De la Concorde overpass $ 227,520| $ 1,300,000
- Twin Saint-Martin overpasses (over the freeway) $ 278,558| $ 1,600,000
- Twin Saint-Martin overpasses (over service roads) $ 178,045| $ 1,000,000
- De Blois overpass $ 208,233| $ 1,200,000
- Rochefort Street pedestrian bridge $ 20,417 $ 100,000
- Retaining Walls $ 151,151| $ 900,000
Structures Sub-Total $ 1,063,923 $ 6,100,000

Grand Total $ 3,756,762 $ 21,900,000

Escalation based on the Army Corps of Engineers



Parties to the ‘Autoroute’ 19 Projec

x Owner:Ministere des Transports du QuelddtrQ)
x Designer: Desjardins Sauriol & Associés (DSA)

x General Contractor: Inter State Paving Inc. (ISP)

Reinforcement Supply and Placement:
Aci er doar mature de Montr ®all (

» Placement Outsourced to:

Concrete Supply and Placement:
PrudéHomme & Fr res | t®e (Pruc

» Placement Outsourced to: Coffrage Dominion

x Construction Inspection: DSA
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Elevation

Expansion joint Expansion joint East
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¢ autoroute 19

West abutment »«———— Central span — East abutment ——

Roadway was excavated from, and the bridge founded on, rock.



Transverse Section
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Beam . Seat Schematic

Expansion joint

Steel angles Steel angles
Shoulder Shoulder

— —

Asphalt pavement ), e <—— Asphalt pavement

Deck slab l

Bearing pad

«— Thick slab

Cantilever

Flexible seal

Un-inspectabldearing seat detalil.




Beam-Seat (Chair) Plans

Slab Depth: 480

Top Longitudinal: #14 @ 60
Seat Vertical: #8 @ 100
Seat Horizontal: #10 @ 50

Diagonals: #6 @ 10



Beam Seat Visualizations

#6 diagonal bar
@ 10" clc #14 top bar
#8 U-shaped hanger bar @ 6" clc
@ 10" cic

#10 hairpin bar

@ 5" clc #8 bottom bar
@ 10" clc

#7 transverse bar
@ 12" cle




Beam Seat Visualizations




Placing Reinfarcement

As Designed



Placing Reinfarcement

As Constructed



Materials

x_Concrete as Specifies.3.5)
_ Several different classes and applications.

_ Intended for the bridges:
» 28 day strength 4,000 psi
» Alr: 5-7%

Finding- The specs were confusing and did
not meet thercurrent CSA standards.



Materials

x Concrete as Provideds.4.3)

_ No Records Kept
» 28 day strength Unknown
« Alr: Unknown



Materials

x-Concrete as Tested for the Inquing:4.3)
. 36 year: 4,000 psi
» 4 of 11 samples barely made 4,000 psi after 36 years

_Air: Quite variable.
» Many <5% and one >/%

Under strength and durability severely compromised.

Finding- The de la Concorde overpass was

built using low quality concrete.



Construction Inspection

x-Provided by DSA4.6.2)

_ Full-time staff contractually required on all
pDortions.

. Full-time staff present on the roadway portions.

. No full-time staff assigned to the bridges.

. Authorizations for concrete pours were not
given in writing, and may have followed a
single cursory inspection by unqualified
personnel after all the bars & formwork were
In-place.




Contract Administration

- MTQ Responsibility(4.6.1)
_ Limited to managing payment & progress.
~ No Ministerepolicy to supervise construction.
_ No avallable staff to assign for coordination.
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x-1992 Rehabilitation Initial Scop&s.7.4)
_ Asphalt Wearing Surface Replacement
_ Waterproofing Membrane Replacement



A TEMIL s sied - 0Op p ¢

x-1992 Rehabilitation Final Scope:.7.4)
~ Asphalt Wearing Surface Replaced
~ Waterproofing Membrane Not Replaced
_ Expansion Joints Replaced
_ Significant Concrete Repairs
. Exposed Misplaced Reinforcement

No record plans maintained.



A TEMIL s sied - 0Op p ¢

x- Ramifications of the 1992 Rehabilitation:

_ Repairs were carried out without shoring the
cantilevers.

_ Removals exposed, and even undermined,
several areas of the top mat of reinforcement.

. Misplaced #8 Wbars were noted at that time.

DSA experts insist that this heatnanded
repair scheme compromised the structure.

Commission experts disagreed.
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¢ autoroute 19

West abutment »s«———— Central span — East abutment ——

The cantilevers could have been shored
without traffic Impacts.
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Findingi The MTQ should have carried out a

proper evaluation of the structure.s.3)



conaition Inspectior




Condition Inspections

xCommil Ssi ona@si&keizznd il n g

- MT Q dvanuals are of good gquality, and
comparable to North American Standards, but
are not strictly followed by MTQ personnel.

~ Theabsence of a complete file accessible to
Inspectors contributed to the lack of follay
on the structureos pro



Condition Inspections

xCommil ssi on@s3 FI ndl ng

~ MTQ inspection reports show significant
deficiencies, and are naompliant with
manuals.

_ Inspection reports lacked care and precision.

. NThese [reporting] def
Inadequate recorkleeping, made it difficult to
accurately monitor the evolution of the
structureos conditi on.



Another Chanc




Another Chance
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x 2004 Special Inspectio.7)
. Called for by the Regional Office (Montréal).
. Carried out by the Structures Office (Quebec).




Another Chance

xRegi onal “Offil ceos en
request to the Structures Office for
assistance(.7.6)

Major deterioration of the bearing seats.

Thepresence of wide shear cracks on the
cantilevers of the abutments.



Another Chance

x Structures Office fieldwork:

A r mlength from a lift on both sides of the
east abutment only.

(Southeast abutment failed)

. Lookedat the west abutment from the ground.

- 2Y hours total orsite.



Another Chance

x Structures Office officevork:

~ Reliedon original record plans.
» Ihese lacked the reinforcing steel schedule.

» Did not have any documents from the 1992 repgairs
iIncluding reports of misplaced rebar.

. Reviewedhe beam seat (corbel) capacity.

. Did not review the slab capacity.
» Ignhored thecrackand efflorescence on the fascias.



Another Chance

x Structures Office response:

. Focusedn the beam seats.
iAsserted that seatsoO des
» Deterioration appeared localized at the fascias.

. Assertedhat detailed inspection of the seats
was not immediately required.

» This would have involved lifting 700 tons of
superstructure three to four feet.

» Recommended careful monitoring of the beams.



