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Bridge decks
A Transverse
A Longitudinal

Bridge superstructure
A Largest structure to date 90m span

Rigid Span Bridges
Abutments
Wing walls

Approach slabs




I%lndgmg 140 BILLION (24% )
t e Gap tR:: r::t?gn?:gﬁzgggding The U.S. Department of Transportation's

2006 Conditions and Performance Report
notes that $8.7 billion in capital investment
annually is needed to maintain bridge

conditions at current levels and $12.4
billion would be needed to actually improve

"conditions” to a level that would help relieve
congestion and reduce accidents.

According to data from the FHWA, it
would cost $140 billion in 2006 dollars
to immediately repair every bridge that
is deficient in the country. This estimate
- is based upon the amount of bridge area
S e e ’ considered deficient as of December, 2007,

AASHID multiplied by the cost per square meter for
bridge replacement, estimated at $1,550 per

July 2008

Quote from page 30 of AASHTO 2008 REPORT BRIDGING THE GAP
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Innovation and Technology
Are Adding to Bridge Safety

To ensure the safety of the nation’s bridges, every state conducts a thorough
and continual bridge inspection and rehabilitation program. Federal regulations
require that, with some exceptions, bridges over 20 feet in length be inspected
every 24 months by trained and qualified bridge inspectors. States often develop
more detailed programs appropriate to unique circumstances.

Advances in technology such as electronic gauges are also enhancing the ability
of inspectors to assess bridge conditions. New materials are now available for
bridge building such as high-strength steel, high-performance concrete, rustproof
components, and fiber-reinforced polvmer composites.

The nation’s departments of transportation face a frustrating contradiction.
They have better engineering, materials, and construction techniques than ever
before, ensuring that a new generation of safe and longer-lasting bridges can be
built for the future. Without a national commitment to bridge investment, however,
states will face painful trade offs to keep the nation’s bridges safe and the American
public moving.

Quote from page 7 of AASHTO 2008 REPORT BRIDGING THE GAP



Longitudinal Deck Systems:
Nail-Laminated Decks

Longitudinal Deck Systems:
Spike-Laminated Decks

i

Longitudinal Deck Systems:
Stress-Laminated Sawn Lumber Decks

Longitudinal Deck Systems:
Stress-Laminated Glulam Decks




Beam Systems:

Longitudinal Deck Systems: Glulam Stringer and Transverse Glulam Deck

Longitudinal Glulam Panel Decks

i

Beam Systems:

Transverse Glulam Decks for Steel Beam Bridges
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Beam Systems:

Transverse Glulam Decks for Steel Beam Bridges

Fiberglass Composite deck
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Not c@mposSitely acting

No 2% cross slope

More steel superstructure costs (2xmore)
Design Service Life 5 years then penalized

I I I L

Durability issues

Compositely acting

2% cross slope, super elevate, longitudinal slope
Effective steel design

Design Service Life 75 years then penalized




Fiberglass Composite deck
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Roadway width i

Concrete deck
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Span 15m
Depth of Section
Girders 610
Deck 205
Asphalt 55
870
70mm less

1L I I

Span 15m

Depth of Section

Girders 660
Deck 225
Asphalt 55
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Bri dge applications <cc

Concrete Bridge Deck Glue Laminated Timber Bridge
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Design not good Design not good
A Internally reinforce A Externally reinforce
Durability and capacity Durability and capacity
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(Ton)

(19.091)

(17.727)

(16.364)

(15.000)

(13.636)

(12.273)

(10.909)

(9.545)

(8.182)

(6.818)

(5.455)

(4.091)

(2.727)

(1.364)

Lbs

42,000

39,000

36,000

33,000

30,000

27,000

24,000

21,000

18,000

15,000

12,000

9,000

6,000

3,000

| P

7.5mm

Max deflection equals to 1/400L

Service Area

Diagram of Composite Beams Testing

Safety factor in service study in
comparison with breaking point

Ki----58 (3.4) (beam #1)
(5.1) (beam #2)
K1----9.50 (5.6) (beam #3)

Ki----8.0 (4.7) (beam #4,#5)

80.3 @
:32%
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Max Service Load:

Beam #1 ---- 1856 Lbs (0.844 ton)
---- 2109 Lbs (0.959 ton)

Beam #3 ---- 2689 Lbs (1.222 ton)

Beam #4 ---- 4897 Lbs (2.227 ton)

Beam #5 ---- 5737 Lbs (2.608 ton)

15 min

15 min

15 min

15 min

20 min

20 min

20 min
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Beam Sections

Legend:
Beam #1 ------- Laminated wooden beam
Beam #2 ------- GFRP beam with foam core
(GFRP casing reinforced with steel mesh)
Beam #3 ------- Composite beam with laminated wooden core

(GFRP casing without reinforced steel mesh)
(Shear perpandicular to wooden grains)
Beam #4, #5 -- Composite beams (GFRP casing with steel mesh
and wooden core)

Note:
Values in diagram are deflections of testing beams




13m long x 3m wide x .495mm deep
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Engineered Wood core

Encapsulated with Epoxy Fiberglass reinforcement

Canadian , U.S., International Patents
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Blackwell
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Robust & Durable

Blackwell
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Blackwell
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Blackwell
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Blackwell
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Modular P‘a.mel 40 feet long x 18 feet wide

Blackwell
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Modular Panel 40 feet long x 18 feet wide

Panel Two

Panel One

Blackwell
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New prefab bridge panel 50 feet long x 20 feet wide












New prefab deck
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