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Bridge Failure during Construction

On May 15, 2004 in Golden Colorado, a steel girder on an interstate
overpass bridge widening project collapsed onto an interstate killing
two adults and a child travelling in an SUV.
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NTSB Conclusions

* The accident was caused by the failure of the
contractor's temporary bracing system.

* |ssues with the Colorado DOT:

* Lack of uniform and consistent bracing standards
* Narrow definition of falsework, which did not include
lateral bracing

* Failure to effectively oversee safety-critical contract
work for the project

FDOT Construction Specifications

Section 5 Control of the Work

Section 7 Legal Requirements and Responsibility to
the Public

Section 103 Temporary Works

Sections 450 and 460
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FDOT Construction Specifications

I Section 5 Control of the Work

Work items Requinng Shop Drawings

o Dricige COMPONNITE AAT ity datalled » plams
o Trmmpoary work afecting public satety

o Bgam and grded semponry bracing

« Major and Uniusual Strurtures

Control of the Contactor’s
Equipment
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FDOT Construction Specifications

Sections 450 and 460




Structures Design Guidelines

Chapter 6.10
Erection Scheme and Girder Stability

Chapter 2
Loads and Load Factors

(Wind & Construction Loads)

Chapter 4/5

Girder Transportation

6/18/2015



Structures Design Guidelines

Chapter 6.10 Erection Scheme and Beam/GIrGEr SEEEEEEN

For Prestressed .
a-duhu-l girder and C.LP. box girder bridges on
1 " SHow required |
S W Secton 434 Provide a workable | |  superstructure temporary support
w::‘" Terrgorary Bracing ”m.m stability at all major locations and
phases of associated loads
— construction WM
Tt states sod L Crane Relagse .
w:u':;"m 2. Braced Beams
| sheen i 506 2.4 3. Deck Casting Coordinate with TCp

Loads and Load Factors

Section 2.4.3 Wind

e —

Chaptera

Section 2.13

Loads During
Construction
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Innovative Solutions for tomorrow’s transportation needs
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Stages of PS Beam Stability

Section 4.3 4 Tempora
' ry
1) Beam lifting Bracing (Beam Stability)
a) Forms - dunnage T —
b) dunnage - truck _ L —
o vl e Fabricator & Contractor x::nzofo,,..
2) Beam on dunnage m':;,"ﬂm,
3) Beam on truck e 3
4) Crane release (single beam on bearings) :esp';';;h,e =
5) Two beams erected and braced at ends : 'to.,,',',',i:,"%
6) All beams during deck casting Project EOR t:,','.‘“ ‘ise'k

FDOT Mathcad Program
Three Stages of Construction

e Crane Release (single beam on bearings)
Active Construction -- Wind Speed = 20

mph Beam Stability

- Is anchor bracing required? Service 1 Limit State
M= =10

e Braced Beams (braced at ends) Cracking - FOS of 1.0

Inactive Construction — Rolower —Fos of 1 5

Wind Speed = 0.6 * Design Wind Speed «
— Is intermediate bracing required? L —

e Deck Casting = |

Wind Speed = 20 mph ‘ l—
All loads during deck pour N
- Is intermediate bracing required? : J\,‘;-, P
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FDOT Mathcad Program
Three Stages of Construction

Stage 3 Stages2 & 3

Stage 2 Stage 1
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Innovative Solutions for tomorrow’s transportation needs

End of First Day of Beam Placement

Innovative Solutions for tomorrow’s transportation needs
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Structures
Design
Guidelines

than 160,000 poveds (regebret
(3 m:.-w'«-“

[A Longer than 145 /130 feet
|
ic Depths excoeding ¥-0°
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FDOT SURVEY

g
g

Total Number of Steel Number of Steel Girder
Bridges w/ Cracked Deck

Girder Bridges

Innovative Solutions for tomorrow’s transportation needs

AASHTO LRFD BDS

* 6.10.1.7 & 6.10.3.2.4 -
* Factored Construction Loads = 1.25 DL+ 1.5 CL

{ K 0

* Load Combination Service Il = 1.0 DL + 1.3 (LL+IM)

We Ly
I

\I/X\I/¢\I/¢i

* i¢ L ¢H¢¢¢ i -

* Check Deck Tensile Stresses < Modulus of Rupture (Of = 0.24,/f",)
* 1% Reinforcing Steel Requirement - 2/3 Top Layer

Innovative Solutions for tomorrow’s transportation needs
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Reinforcing Detailing

* SDG 4.2.11 Temp &
Shrinkage
* No. 4 Min. at 12-inch
Sp. Max.

* LRFD BDS 6.10.1.7

* No. 6 Max., 12-inch Sp.
Max.

* 1% Steel — 2/3 in top

Reinforcing Detailing

Pier End Bent
End Bent Established | Established
Length Length
PLC1 PLCB

Extend
Stagger - -
Reinforcing

#6 Bars @ 1'-0" Top (Sp. Between #5 Bars)
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Global Stability of Narrow Steel I-Girder Systems

* Narrow ramp bridges

* Phased construction

* Widening

Glogél Buckling l 'Global Disp. Ampl.

New AASHTD BDS design requirement
A wdtiressed in AASHTO LRFD BDS
e " {2015 Inersn Revisions)

Limit of gystuir backing resistance is large latery) systom displacements which can
reached before the elastc buckling

make geomatry contral difficult and be an
| resistance of the gisders ndication that system is approa hing buckling
|

\
Partially erected framing system SOL

Phase Construction / Widering ~ wet deck

Fully erected framing with wet deck load
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Global Lateral-Torsional Buckling:
Buckling mode in which a system of girders buckle as
a unit with an unbraced length equal to the clear
span of the girders.

o Later N daf e tion
! of grder xystem

T TR T Yl ghaal o

Innovative Solutions for tomorrow’s transportation needs

Innovative Solutions for tomorrow’s transportation needs
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Global Disp. Ampl.
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What’s New — Construction Specs
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What’s New — Construction Specs
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