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ASTM A1010 Steel Hlstory e

 UNS S41003

* ArcelorMittal-US Market

Marketed as Duracorr®
Corrosive Applications

 Attractive for Bridges

* Improved corrosion
resistance

« Economical




ASTM A1010 Steel Properties

e Dual-phase Stainless Steel
* Ferrite/Tempered Martensite
* 10.5% - 12% Chromium
* 1.5% Nickel

 Similar Mechanical Behavior as A709
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A1010 Bridge Projects (US)

B = st PTRLLY J1 2 = ] a s = [ . > SRR ¥
: i T d Y T L A %
-, y o = . : t“!‘_ n
i = s,
o A 2 A
=y L NORTH
b ASHINGTON = DAKOTA - ! §
(e , p - .
@ i | | MINNESOTA, | & : ey '
~Mal o ’ 4 P 2 “F
- 3 Min lis 1
) OUTH . WISCONSIN Lv)
{ I = DAKOTA "\- Sae o
'OREGON . ‘ MICHIGA!
(1) * i £
AR, T N, WL T Y wvoMING T legemmme—mm e e 4
- o ' - b F e e e e |
ol A . P @ owa) ‘,‘) ch e
\} | : NEBRASKA % I ! ‘ Yo A S
vt e | ! i WL W, N\ W T psnusv‘ﬁum 2
! i j OHIO | T g,
¥ 4 : { e il De [ S ! { ILLINOI INDIANA @\;p
. AEVADL T ¥ Y~ i United States o - o C e e, W N
| ) N d & 3 & 4
@ 1ento ;dl}‘ 1 - —) - I s * )
X | 3 i 3 TN WEST. )
= Fo KANSAS MISSOUR VIRGINI/ “ashingtan-
Ly | ~ l / o ] - \\ | § N
h - ;J FNTU KY % T WIA
> i B 1 = B \
T - O R P ¥ A e — J Y ISSCI iy i o R S S o A
! N b (R EE NORT
| QKLAHoMAl' -, . ; ENNESSEE cAROUNA
5 e : o awawsas g [ AR
4 CNEW M = Yo TN A o T P
NEW MEXICO | ~ - \ &f . A sou .
. |1 g e L X
ST Pho‘aﬁ& ; ! e s MississIP I oy ~ CAROLINA
o X p | R e p ; N
-‘-i"‘ = Tuggony_| ) ",‘EP i ~ i pALABEMAK cEbraia. &
\ |I G |Paso : ] |
, L Wi rexas )\ b gk A (S S
'??6’ ¢ Austi R T S 2 ack
. S ustin A S Ja
SONORA B coans ™ Houston ouISIAN: :
| . CHIHUAHU i g »
S A - : Orlan
ﬁ { COAHUILAN mpar
¥ \ = FLORID,
= h 5 e S ]
o A8 NuEvo'LEN
Iy S~ Montereyias M
A A DURANG(;\ FoR SN i Vi

invent HII Fulire




Fairview Road Bridge

e Colusa County, California, 2004
« FHWA IBRC program

* Multi-cell Bridge Girder modules
* 4mm (0.16In) plates
* 50% weight reduction




ArcelorMittal Bridge

« Coatesville, Pennsylvania, 2012
o 15t A1010 plate girder bridge in US

* Plate range: 9.5mm-38.1mm (0.375in-1.5In)
 E309L weld material




Dodge Creek, Mill Creek Bridges

e Sutherlin, Oregon, 2012, 40.4m (132.5ft)
* High time-of-wetness (TOW)

« Astoria, Oregon, 2013, 37.5m (123ft)
« Columbia River estuary
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Salix Interchange Bridge

e Salix, lowa, 2016
e 4-span bridge, 6 girder lines
« 2 A1010 girder lines (fascia, 15t interior)

A1010 Girders
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Route 340 Bridge

Waynesboro, Virginia, 2017

e 2-span, variable depth girder bridge

A1010 cross frames

* Bent shapes (angles and channels)
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Recent A1010 Research

e Corrosion testing (FHWA, 2011, ODOT)
« Weldability/fabrication (ODOT)

« Galvanic corrosion (Virginia Tech, 2016)
 Friction coefficient (VTRC, 2017)

0 cycles 1 cycle 3 cycles 5 cycles 9 cycles 19 cycles
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Ongoing/Upcoming Research

* Weldment material properties

* Fabrication concerns

* Hybrid applications

e Galvanic corrosion of welds

e Corrosion resistant bolts

* Welded beam end repairs

 New bridge construction/repair projects
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Conclusions

e Growing Interest In Stainless Steel in the
US bridge market

« Challenges
Corrosive environments
Targeted applications?
Achieve desired design life
Balance initial vs. lifecycle cost
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Questions?




15

References

* ArcelorMittal. (2015). Duracorr: Life-Cycle Cost-Effective
12% Chromium Stainless Steel. Chicago, IL.

* Fletcher, F. (2011). Improved Corrosion-Resistant Steel
for Highway Bridge Construction. FHWA-HRT-11-062.
McLean, VA.

* lowa DOT. (2016). lowa A1010 experience. In AASHTO
T-14 Meeting, August 2016.

e Seradj, H. (2015). Oregon’s ASTM A1010 Bridges. In
lowa DOT A1010 Steel Workshop. Ames, IA

* Via, W., Sharp, S. (2017). VDOT Experience with ASTM
A1010 Steel Bridge Fabrication. TRB Annual Meeting.
Washington, D.C.

@ VirginiaTech

invent the Fulure




