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SCDOT CHALLENGES

Q is Job 1

Q Bridge conditions

Q Visual and tactile
QLong term funding
QAsset management
Q Embracing change
Q Benefits — Cost



RESOLVING CHALLENGES

QInspection QA/QC

QAcknowledging and
defining issues and
problems

Q Developing and testing
options

Q Working with pros

QLong term solutions and
program
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ENOMENCLATURE

Deck

Diaphragm Superstructure

(Bearings, Diaphragms, Beams)

Bearing ﬁ

Bent Cap Substructure
(Bent Caps, Columns, Piles, Footings)
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IS CONDITION ASSESSMENT

Description

NOT APPLICABLE

EXCELLENT CONDITION

VERY GOOD CONDITION - no problems noted.

GOOD CONDITION - some minor problems.

SATISFACTORY CONDITION - structural elements show some minor

deterioration.

FAIR CONDITION - all primary structural elements are sound but

ma% have minor section loss, cracking, spalling or scour.

POOR CONDITION - advanced section loss, deterioration, spalling

or scour .

SERIOUS CONDITION - loss of section, deterioration, spalling or

scour have seriously affected primary structural components.

Local failures are possible. Fatigue cracks in steel or shear

cracks in concrete may be present.

CRITICAL CONDITION - advanced deterioration of primary structural
elements. Fatigue cracks in steel or shear cracks in

concrete may be present or scour may have removed substructure

support. Unless closely monitored it may be necessary to close

the bridge until corrective action is taken.

"IMMINENT" FAILURE CONDITION - major deterioration or section

loss present in critical structural components or obvious

vertical or horizontal movement affecting structure

stabilitg. Bridge is closed to traffic but corrective action

may put back in light service.

FAILED CONDITION - out of service - beyond corrective action.

ACEC Meeting



AITATIONS OF NBIS DATA

ss, variable; not that precise

andard Bridge Classifications:

Q Functionally Obsolete — FO
O No effective predictive analyses/algorithms
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OTHERS SAY ABOUT NBIS

jon ratings varied by +/- 2 states

in a 2000 FHWA study (1)
highly subjective and
ts” (2)
lal inspection also does not capture hidden
rioration or damage” (3)

duces variable re

Reliability of Visual Inspection; Public Roads Magazine, March/April 2001

2. Condition Assessment of Highway Structures, Past, Present and Future; TR Circular E-C104

5. IBID
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State 4:

The  condition warrants a
structural review to determine the
effect on strength or serviceability
of the element or bridge; OR a
structural review has been
completed and the defects impact

strength or serviceability of the
element or bridge.
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IDGE MIANAGEMENT DATA

uantitative A7)

es are min

titative and element
ic data:

ovides detailed data and

QDetailed analytical modeling
Q Effective predictive analyses
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> deferrals of
abilitation &
icement actions

O Rehabilitation actions
versus replacement

A Return on investment

12/7/2016

ACEC Meeting

[ORING TECHNOLOGY
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RVMURE SCODOT IMIONITORING PROGRAM

Q/Increased use of
monitoring on other
long span bridges

Q/Increased load
i testing of short
span bridges

QIntegrated analytics

ol Joint Research Program for
g Highway Bridge Assessment and Rating

i) CLEMSON

UNTIVERUSITY
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PARTEII=FPEIER J. VANDERZEE
-~ PRESIDENT/CEO
LIFESPAN TECHNOLOGIES
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Macro: Micro: Safety & Life

FEM
”ViSUGI" llsensors” CyCIe Costs

l 1 1

Objective Data Analysis Optimize

12/7/2016 ACEC Meeting 17



e

Good to Very Good Condition Maintain!!

< Assess, manage

= {3 L ,

= U n kn own ZO ne accordingly
Very Poor to Extreme Condition Replace!!
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IAGING WITH UNCERTAINTY

Structures in good to very
good condition should be
optimally maintained

Structures in very poor to
extreme condition must be
replaced or carefully
monitored
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Before a major
rehabilitation project

Before a major
replacement project

Known defects, e.g.
cracks, out-of-plane
bending, bearings

Long detours from
load posting
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WIONITORING TECHNOLOGY TRUISIMS

sive diagnostics
al installation is
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KSTRAIN™ SENSOR

E PEA
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Multi-use applications for
known defects and

structural members:

Q Displacement/strain

Q Crack width/propagation
Q Out-of-plane bending

Q Bearings

Dual channel design

Developed for long-term
monitoring — years:

Q Tension or compression

Q Displacements up to 95 mm
Q Peak strain without power
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1=COST FROM MONITORING

llar bridge costs S150K/yr. (interest):
‘equired: payback in ~1 yr.

If rehab vs.‘rep acement: payback in ~1-2 yrs.
Million dollar bridge costs $500K/yr. (interest):

o action required: payback in ~6 months

rehab vs. replacement: payback in ~9-12 months
Million dollar bridge costs 52.5M/yr. (interest):
QIf no action required: payback in ~2 months

QIf rehab vs. replacement: payback in ~3-4 months
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DEFERRING REPAIR

or key tensile and compressi

e FE model to analyze current
n and repair efficacy

ended safe deferral of
0 repair program
nded bearing replacement
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LY DEFERRING REPLACEMENT

Q Problem: City can’t afford to
replace 15 deficient short-span
bridges

Q Customer: City of Phoenix

O Objectives:

O Conduct initial load test

Q Stiffen bridge with CFRP wrap
Q Monitor for 12 months to be sure

Q Results:
Q Bridge is stiffer; rates for HS-20
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REPAIR ASSESSIMIENT

Problem: Were the fracture
critical retrofits effective?

Customer: Pennsylvania DOT

Objectives:

Q Monitor for 7 months

Q Develop calibrated model with
data

Results:

Q Accurate FE model usable for
ongoing bridge management

Q One location identified with
significant strain excursions
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nd proposed repairs.
several months to confirm

ed as expected.
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Problem: Stringers heavily
corroded at flange/web
interface

Customer: TBTA, NYC

Objectives:

Q Couple two types of
technologies to monitor
ongoing deterioration

Q Evaluate efficacy of both for
more extensive deployment
Results:

O Wireless communication
challenges in NYC

Q Sensors captured peak
displacement, despite loss of
power
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12/7/2016 ACEC Meeting 29



12/7/2016 ACEC Meeting 30



CDOT’S TIDP PROGRAM

annah River (Anderson)

277 @ I-77 NB (Richland)

21 Bus. @ Beaufort River (ICWW) (Beaufort)
7 SB @ South Santee River (Georgetown)

O US 17 @ Cooper River (Ravenel) (Charleston)

Q US 17 SB @ Ashley River (Charleston)
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