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The new Nice Middleton Bridge

* Why a new bridge ?

- replace the 82-year-old 1.9 mile-long, |
two-lane bridge over the Potomac River
between Maryland and Virginia

* New bridge rises 135 ft above the
Potomac and provides 4 lanes of travel
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Designed and built in less than 3 years, the new Nice Middleton Bridge over the Potomac River opened to
traffic on October 12, 2022.
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The new Nice Middleton Bridge [« .,
How does the new bridge compare with the old bridge? MoTA | Authority

» The new bridge is 1.9 miles long with
four lanes of travel, replacing the old
bridge’s two 11-foot-wide lanes

 Barrier separated median between
northbound and southbound lanes, 2 ft
shoulders and other safety standards
improvements

« All-electronic tolling (AET) at highway
speeds

« 135 ft above the Potomac River to
allow passage of tall vessels
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The existing bridge to be demolished and materials from the old bridge will be deposited in the Chesapeake
Bay to supplement an artificial fish reef.




Nice Middleton Bridge Project profile s

Transportation
|MDTA | Authority

The largest project with A1035-CS in Maryland

« Owner: MDTA

* Prime Contractor: Skanska/Corman/McLean (SCM) joint
venture, Newburg, MD

 EOR: AECOM, Richmond, VA

» Steel fabricator. Commercial Metals Company, King
George, VA

 Precaster: Coastal Precast Systems, Cape Charles, VA
* CRR Steel: A1035-CS Qty: 3,600 Tons

- Budget: $463 million

* Design-Build Timeline: 2020 to 2022
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Construction
Schedule

&

Use of A1035-CS
Reinforcement




Nice/Middleton Bridge Project

MDTA construction schedule
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Nice/Middleton Bridge Project

Rebar specification for the largest bridge project with A1035-CS in Maryland [MP™A]

i

« A615, A775 and A1035-CS
reinforcement was utilized;

« AT1035-CS reinforcing used in
these locations per RFP to

achieve 100 years service life:

approach slabs
abutment backwalls
deck slab

parapets & median barriers
* No stainless steel utilized
60 ksi yield strength design

© CMC
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7.1.1.4.2 Reinforcement

A)

B)

One or a combination of the following types of reinforcing shall be utilized at the
locations described and per the requirements in in Sections B and C.

1)

2)

3)

Epoxy coated steel reinforcing and WWF conforming to Section 917.02 of the
2018 SHA Standard Specifications.

Low-carbon, chromium, steel reinforcing bars conforming to ASTM
A1035/A1035M Alloy Type 1035 CS with a minimum chromium content of
9.2%.

Solid stainless-steel reinforcing bars conforming to AASHTO Designation:
MP18M/MP 18-15. UNS* Designations S24000, S24100, S30400, S31603,
S31653, S31803, S32101 and S32304.

Low-carbon, chromium or solid stainless reinforcement types in Sections 2) or 3) from
Section A) shall be utilized at the following locations:

1)

2)

3)
4)

Concrete deck slabs (including bolster): All reinforcement.

Parapets, rails, median barriers and terminal walls: All reinforcement including
that which extends into the concrete deck slab, approach slab, retaining wall or
moment slab.

Approach slabs (including sleeper slabs) and retaining walls.

Moment slabs: All reinforcement.

10
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Nice/Middleton Bridge Overall Design

Combination of prestressed concrete girders in the low-level and high-level approach spans.

TOTAL BRIOGE LENGTH = 9966'-2"

3975°-0* 26250 N 920"-0* 2446°-2"

LOW LEVEL TRESTLE SPANS HIGH LEVEL AFPROACH SPANS-WEST (VA SIDE MAIN CHANNEL SPANS HIGH LEVEL AFFROACH SPANS-EAST (MD SIDE)
H . (27 SPANS TOTAL) (15 SPANS TOTAL) (3 SPANS) {14 SPANS TOTAL)
Drawing: AECOM TOTA : TOTAL : TOTAL

& PROPOSED NAVIGATIONAL CHANNEL —-| r—q. EXISTING NAVIGATIONAL CHANNEL
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» The design by Aecom is based a combination of prestressed concrete girders in the low-level and
high-level approach spans.

» 0Old bridge in the background in gray.
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Nice/Middleton Bridge Project [ o

MpTA  Authority

Construction Sequence 2: Approach Roadways

60,000 yard? of soil for embankments.

» Erosion and sedimentation control measures prior to
construction

* Two temporary trestles built out onto the river. The
MD trestle extends 240 feet from the shore into the
river, while in Virginia it reaches 360 feet into the
river.

» The A1035-CS rebar was used in the approach slabs
(including sleeper slabs) and retaining walls.
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k May 2022 Maryland Approach looking West
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~ August 2022 photo showing the Virginia side approach




Nice/Middleton Bridge Superstructure

Construction Sequence 5: prestressed concrete girders and CIP deck

I consTR. #ROPOSED S 301
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BRRRIER SHLDR LANE LANE SHLDR [BARRIER] SHLDR ANE D BARRIER
el -0/ -0y ¢
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bprce WITH STRAIGHT BACK (TYP.)
851 SLAD THICKNESS D=I™-11/4" FROM TOP OF
GNCLUBING !/2¥ INTEGRAL =l FROM ™
WA S AekE 0% . GIROER 10 TOP OF DECK 2-3" DIA. CONDUIT (TYP.)
TYPE_IIBRIDGE vt
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%
4 % 00
@ EEL
I INTERMEDIATE DIAPHRAC oV
VARIES I -1 = - VARIES
@=24 TYP. s 4575  NAX) ¥ @ =2/ TYPL I MING

 79-in.-deep Maryland PCEF girders, spacing 10’ 7” centers

10,000 psi concrete design for girders

« 8%"thick CIP reinforced concrete deck with 2" integral wearing surface.
Synthetic fibers used for crack control

A1035-CS used in the deck, parapets, rails, barriers and terminal walls.
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Photo: AECOM
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Opening Ceremony [

pTa Authority

Nice/Middleton Bridge Project

* On October 12,2022 Maryland
Delivers New Nice-Middleton
Bridge on budget and three months
ahead of schedule, replacing 82-
year old span

* New Bridge doubles capacity,
improves safety, and enhances
emergency response activities

* CMC is extremely proud to be part
of this landmark project.
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A1035-CS Steel Facts & -



How is A1035 Made?

What Makes A1035-CS Different From Other Rebar?

Martensitic - Austenitic
microstructure provides:

* Corrosion Resistance
 High Strength with Ductility

BA
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ASTM AT035-CS vs ASTM A955

160
ChromX 9100
140 \\
120
Stainless Steel
%‘ 100 Actusl T/ » .42 >0.2%
=
'] -
g 80 R e e e Actual Yield Strength » 118 ksi
) @
60 -+
S
(]
40 . :
ChromX 9100 and Stainless Steel Rebars (8in Gage Length)
According to ASTM:
20 ' Yield strengths determined by
0.2% offset method,
L I T
0 0.02 0.04 0.06 0.08 01
Strain (in/in) 4 ——

Stress-strain comparison between ChromX 9100 and Stainless steel rebars tested in tension
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Tensile Requirements of ASTM A955 vs A1035

ASTM A955-20c vs ASTM A1035-20

ASTM A955
TABLE 3 Tensile Requirements”
Grade 60 Grade 75 Grade 80
[420] [520] [550]

ChromX 9100ASTM A1035 CS
Tensile Requirements

Tensile strength, min, psi
[MPa]

Yield strength, min, psi [MPa] 60 000-{420] 75 000[520] 80000 [550]
Ratio of actual tensile @ @ m
strength to actual yield

strength, min
Elongation in 8 in. [200 mm],
min, %
Bar designation no.
3,4,5([10, 13, 16] 20 20 16
6 [19] 20 20 16
7,8,9, 10, 11, 14, 18 20 20 16
[22, 25, 29, 32, 36, 43,
57

90 000 [620] 100 000 [690] 100 000 [690]

Type A1035 CS
Grade Grade 100 [690] Grade 120 [830]
Tensile strength, min, psi [MPa] 150 000 [1030] 150 000 [1030]
Yield strength (0.2 % offset), mir 100 000 [690] 120 000 [830]
[MPa]
Elongation in 8 in. [200 mm], mil
Bar Designation No.
3 through 11 [10 through 36) 7 7
14, 18, 20 (43, 57, 64] 6 6

A Consult with the manufacturer for availability of grades and bar sizes.

© CMC

21



A1035-CS / ChromX 9100
Size #6
Polished (to illustrate the absence of microcracks.

on the inner and outer radius)

Steel fabricator: Commercial Metals Company, King George, VA
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T » Deck reinforcement before concrete pour
— ~emy-s——rs Photo: CMC Fabrication King George, VA .
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Nice Middleton bridge deck
Photo: CMC Fabrication VA




The case for A1035-
CS reinforcement

Corrosion plan developed by:

‘l SIVA CORROSION SERVICES, INC.
Materials, Corrosion, and NDT Specialists




Fib 34 Service Life Model — Key Parameters

e Concrete Cover
 Chloride Loading

« Concrete Mix (Resistance to
Chlorides)

* Rebar Type (Corrosion
Threshold)
* Need to balance constraints of

each parameter to optimize
performance and cost

SIVA CORROSION SERVICES, INC.

Materials, Corrosion, and NDT Specialists

© CMC 26



]
Selecting Appropriate Parameter Inputs

Average Chloride Profile - Background Removed

N
0

» Past Performance:
¢ M eaS u re Ch |O rl d e \l 2.30 +0.15 (background value) = 2.45 (total concentration)

w
(=}

. 1
£ 1
contamination at/near the  §* \A\/ S
new bridge site § 20 |1
) fé" I \ === Fick's Difflision Curve Fit
» Measure typical rebar S5 |
concrete diffusion g | \
 Need statistical data 5 : \
0.5 .
° DeS|gn ReqUIrementS: :SurfaceChloride‘ o
0.0 C—— >———@
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1.0 2.0 3.0 4.0 5.0 6.0

 Minimum cover Depth (inches)
» Cracking control
SIVA CORROSION SERVICES, INC.

Materials, Corrosion, and NDT Specialists
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Life Cycle Cost for Each Rebar Type

Cost Over 75-Year Life

100
80
60
40
20

 Compared the LCC over 75
years for four reinforcement
types.

« Same life could be achieved
with other means (e.g.,
greater cover), but we wanted
to keep the standard details
as close to original.

% vs. Plain Carbon

° 0
LCC o Based on data from Plain Carbon Epoxy-Coated ASTM A1035  Stainless
Maryland. Will be different for
other states. SIVA CORROSION SERVICES, INC.

/E‘Mg ©cMme 28



e —
ASTM A955 / A1035 Chemical Composition

TABLE 2 Chemical Compositm /-\ /-\
UNS Compdfition %\ [/ \ [/ \

Designation® Type® Carbon Manganese Phosphorus Sulfur Silicon Chromium ‘ Nickel olybdenu Nitrogen Other Elements 3
Austenitic Grades
S24000 XM-29° 0.08 11.5-145 0.060 0.030 1.00 17.0-19.0 2.3-37 0.20-0.40

$24100 XM-28° 0.15 11.0-14.0 0.045 0.030 1.00 16.5-19.0 0.50-2.50 0.20-0.45 >
S31653 316LN 0.030 2.00 0.045 0.030 1.00 16.0-18.0 10.0-13.0 2.00-3.00 0.10-0.16 8
Austenitic-Ferritic (Duplex) Gfades (3
S31803 2205F 0.030 2.00 0.030 0.020 1.00 21.0-23.0 4.5-6.5 2.5-35 0.08-0.20 ;
S32101 0.040 4.0-6.0 0.040 0.030 1.00 21.0-22.0 1.35-1.70 0.10-0.80 0.20-0.25 Cu 0.10-0.80 o
S§32205 2205° 0.030 2.00 0.030 0.020 1.00 22.0-23.0 4.5-6.5 3.0-35 0.14-0.20 g
S32304 2304° 0.030 2.50 0.040 0.030 1.00 21.5-24.5 3.0-5.5 0.05-0.60 0.05-0.20 Cu 0.05-0.60 =

A Maximum, unless otherwise indicated. Where ellipses (..) appear in this table, there is no requirement and the elemen}need not bejdete: ed or repo 1
5 Unified Numbering System, UNS, is the designation for a metal or alloy described and established by Practice E527 SAE J 10B6. ()
€ Unless otherwise indicated, a grade designation originally assigned by the American Iron and Steel Institute (AISI). 8

P Naming system developed and applied by ASTM.
E Common name, not a trademark, widely used in the concrete industry, not associated with any one manufacturer.

TABLE 2 Chemical Compositions of Alloy Type

Composition Max, %"

Alloy Type Carbon I Chromium\ Manganese Nitrogen Phosphorus Sulfer Silicon
1035 CL 0.3 2.0-39 1.5 0.05 0.035 0.045 0.5
1035 CM 02 4.0-79 1.5 0.05 0.035 0.045 0.5
1035 CS 0.15 8.0-10.9 1.5 0.05 0.035 0.045 0.5

A Maximum unless range is indicated; percWer to weight [mass] percentages.

Price variability dependent on special alloys and volumes

- &é o cme 29



CMC Performance Reinforcing Steel

A1035 Coiled Rebar * Straight Rebar Smooth Rounds & Dowels
Bar size #3* - #6 40', 60' standard %" to 2" diameter

(10 mm - 19 mm) Custom lengths available Dowel lengths 18", 24" & 36"
Coil weight 4500 Ibs/2 mt. Bar size #3* - #18 Custom lengths upon inquiry

Available as A1035

EI The picture can't be displayed.
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CMC Performance Reinforcing Steel
F_BSI.

Tru-Splice Coupler

Rebar Couplers nVent Lenton Coupler
Different designs, types and sizes A32K made of A1035 steel A1035 steel
100 ksi 100 ksi
Galvanized Galvanized

manufactured by:
Barsplice: www.barsplice.com

nVent: www.erico.com/lenton.asp

CMC/MMI: www.cmcmmi.com

31

A1035 rebar can be threaded and can be
turned into headed terminator

YV,

© CMC
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http://www.erico.com/lenton.asp
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.
THANK YOU!

Stop by our table #3 to learn more about this project.

. L L] . .
L SR80S & % 2. »
. " L L
:.:...:.0.... v : L] :
"8 4 4% A0
- .:. - :.:............O..:.O. ..
B T T T R T
282, 3° £a°888 83,0 $°o2eedeiet il
- S SR80 SR - . e
feeetd” B1 T sk, R
e° %30 9ol 53 ¢ 3 0ef o3 o3 220 Hans Geber | Product Technical Manager,
L Ll e e SEe 888 Saaes H 1
83 %80e® 9 $%0g § Jo0 $. 39083 Performance Reinforcing Steel
o3° ® ¢ $ o%e2:32800 $°°3 5,822 ooo
P o:ou;Au::.: e oo'«:"'::. .
, -
L

LR J - L ] L] - . » .

K3 .’: s e 320 :..‘z." 33‘::

LR B L B 1 A ]} . » L1 IR ]
@ R T TR A W N

HrhSSBCsS7toN

/EQ“& ©CcMmC 34



it's what's inside that counts
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