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Objective and Outline

* QObijectives:
— Explain the evaluation and management plan protocols
— Present “lessons learned”
— Integrate with work to manage ASR in the future

e Qutline
— Background of ASR
— Description of MassDOT ASR Testing and Evaluation Program
— Review solutions to hurdles encountered
— Conclusions
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Avoidance of ASR

« ASR avoidance is pretty
well understood...

* We test ongoing
production...
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Avoidance of ASR

« ASR avoidance is pretty
well understood...

* We test ongoing
production...

 We do long-term tests...

« We mitigate where
required...



Management of ASR-Affected Structures

« Cannot be stopped — all constituents are present
— Alkali (from cement)
— Reactive silica (from aggregates)
— Moisture (from rain or groundwater)

|t can be managed...
— Long-term structural-health monitoring and evaluation
— Structural retrofits
— Protection against moisture

« However, protocols for managing ASR are not well-
developed in the industry...
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Management Guidelines...

Report on the Diagnosis, Prognosis, and Mitigation
of Alkali-Silica Reaction (ASR) in Transportation

Structures

Q

U.S.Department of Transportation
Federal Highway Administration
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MassDOT ASR Testing and Evaluation Program
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Project Description

* 40 structures identified with the potential for ASR due to
the use of suspect reactive aggregates.

« Structures include elements of major and minor bridges,
highway sign foundations, strain pole foundations,
highway sound barrier foundations, sidewalks, etc.

* Project Objective

« Establish an inspection procedure to diagnose ASR
impact/potential in the structure

« Determine the extent of damage caused by ASR
- Evaluate potential concerns

* Develop management plans for structure
 Recommend actions for Districts

13



ASR Evaluation

Vs First field visit = VI sua I .
Observations
Does concrete No
exceedcracking e m e memcm s s s scsscsscss—---—-—-—- i
N = Cracking Index
Cracking Criteria: / Measurements
Cracking Index > 0.0018 in./yd I
Review available documentation OR I
Crack Widths > 0.006 in. :
Lo e L e e - ————— I
Preliminary Is sampling No f  Undertake field I
Assessment justified bythe @ @ OW= = = = = = = = = =)l investigation without | |
Program effect of ASR2 \ core sampling 1 1
—-—— - I- -—— -
| .
. Core Sampling
Undertake field investigation and | &— 1
. core sampling program 1 I
| |
|
r ! Petrographic
ASR : .
diagnosed? -D: Examination
Supplemental 1 I
Laboratory 1
Evaluation | : ;
_ Detormine DRI <€ | Determination of
T ! DRI
+
Reporting Review findings; Develop ASR Risk Assessment; Generate report
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Visual Observations

 Global

— Expansion, deformation,

relative movement, and
displacement.

« Cracking

Apparent pattern-cracking
Broad brownish zone
Damp appearance

Surface deposits — gel
exudation

Pop-out of reactive
aggregate

15



Crack Index (Cl)

Measurements
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Petrographic Examination - Identifying ASR




Damage Rating Index (DRI) Determination

DRI Test Results for Structure No. 2

Combined
C2-2b
C2-1
0 50 100 150 200 250 300 350 400 450 500
M Cracks in Coarse Aggregate (CCA) B Cracks + Gel in Coarse Aggregate (C+GCA)
M Coarse Aggregates Debonded (CAD) M Reaction Rims (RR)
® Cracks in Cement Paste (CCP) M Cracks + Gel in Cement Paste (C + GCP)

m Gelin Air Voids (GAV)
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ASR Evaluation — Then What?

~ First field visit

Cracking Criteria:

Cracking Index > 0.0018 in./yd
Review available doecumentation OR

Crack Widths > 0.006 in.

Preliminary (” TUndertake field )
Assessment | &5 justifiedbythe @ o —————— — — ! investigation without !
Program o core sampling
——— - r- — -
Undertake field investigation and
. 2 -
f

No

Supplemental
Laboratory
Evaluation

.

-, e, —— -

Reporting ( Review findings; Develop ASR Risk Assessment; Generate report




Assessment of ASR-Affected Elements/Structures

* Assessment — How do we use this information to help
MassDOT at all levels?

— Guidance is thin — most is about how to avoid it, not how to deal
with it once you have it

— ASR can be thought of as a chronic disease
« Serviceability/appearance
* Loss of bond
» Spalling
* Increased structural risk of unknown degree
* Qur response is a hybrid of the available systems,
customized for MassDOT

20



Management Guidelines...

Report on Determining the Reactivity of Concrete Aggregates and

Selecting Appropriate Measures for Preventing Deleterious

Expansion in New Concrete Construction

US.Department of Transportation
Federal Highway Administration

21



How to Interpret...

Report on the Diagnosis. Prognosis, and Mitigation
of Mkali-Silica Reaction (ASR) in Transportation
ructires

Report on Determining the Reactivity of Concrete Aggregates and

Selecting Appropriate Measures for Preventing Deleterious

Expansion in New Concrete Construction

US.Department of Transportation
Federal Highway Administration

22



SGH Recommended Measures for ASR-Affected
Elements/Structures

« Uses Key Parameters/Characteristics
— Effect of ASR on Function — Negligible, minor, significant
— Exposure Condition — Dry, intermediate, wet

— Expansion Index | through V
— Reinforcement Detailing Class — Good, fair, poor

* Provides Ratings and Response/ Actions
— 0 — Negligible
— 1 — Minor
— 2 — Moderate
— 3 — Appreciable
— 4 — Significant



Effect of ASR on Function

Negligible o No structural implications or safety concerns beyond those of non-ASR-affected concrete (sidewalks, aprons, etc).
° Only a limited portion of the element is affected by ASR.
Mi ° ASR damage will causes no significant loss of performance.
inor 3 = -
o ° ASR damage does not pose a risk of personal injury due to sudden failure.

(If all of these criteria apply) ° Significant redundancy exists within a large structural element or element is redundant within the overall structure.
° No or only gradual change in effect of ASR damage expected within the next 4 years.
. “Ample warning” — Effect of ASR will occur with noticeable advance warning such as significant cracking, deflection or

displacement. This will typically be the case for bridge decks, bridge piers, foundation walls, abutment walls, barrier rails
Significant Property Value/ etc)

Personal Injury* . “Sudden failure” — Effect of ASR will occur with no advance warning. This will typically be the case for pre-stressed
elements and shear- and development-based modes, including anchorage, localized bearings, and shear-controlled
bearings.

Effect of ASR on Function
. Significant Property Value/
Rating Personal Injury

Negligible Minor
Ample Warning | Sudden Failure




Site Environment: Exposure Condition

Mild Dry environment, internal RH < 75%
Internal RH between 75% ~ 85%; vertical surfaces w/o
Intermediate exposure to deicing salts; i.e. pier caps, sound walls, above-

grade columns and piers

Wet environment, deicing salt exposure, horizontal surfaces; i.e.

Severe L . )
retaining walls, foundations, abutments, decks, barrier walls

Effect of ASR on Function
Significant Property Value/
Personal Injury

Ample Warning | Sudden Failure

Rating Negligible Minor

Site Environment: Mild (Dry environment, internal RH < 75%)

Rating

Site Environment: Intermediate (Internal RH between 75% ~ 85%; vertical surfaces
w/o exposure to deicing salts; Ex. pier caps, sound walls, above-grade columns and
piers)

Rating

Site Environment: Severe (Wet environment, deicing salt exposure, horizontal
surfaces; ex. retaining walls, foundations, abutments, decks, barrier walls)

Rating




Expansion Index

I < 0.5 mm/m (0.018 in./yd)

1 0.5 mm/m ~1.0 mm/m (0.018 in./yd~0.036 in./yd)

|1 1.0 mm/m ~1.5 mm/m (0.036 in./yd~0.054 in./yd)
\Y 1.5 mm/m ~2.5 mm/m (0.054 in./yd~0.090 in./yd)
V > 2.5 mm/m (0.090 in./yd)

Effect of ASR on Function

Significant Property Value/ Personal

Rating Negligible Minor Injury

Ample Warning Sudden Failure

Site Environment: Mild (Dry environment, internal RH < 75%)

: Il
Expansion

Il
Index

v

V

Site Environment: Intermediate (Internal RH between 75% ~ 85%; vertical surfaces w/o exposure
to deicing salts;

Ex. pier caps, sound walls, above-grade columns and piers)

I
Il
I
\Y
\
Site Environment: Severe (\Wet environment, deicing salt exposure, horizontal surfaces; ex.
retaining walls, foundations, abutments, decks, barrier walls)
I

Il
[
v
V

Expansion
Index

Expansion
Index




Reinforcement Detailing Class*

Good | Stirrups, Hooked ends or welded laps
Fair Conventional (corner lapped stirrups)
No through ties - No stirrups or side lapped stirrups, or unknown

Poor : "
reinforcement condition
Effect of ASR on Function
Ratin Significant Property Value/ Personal Injury
9 Negligible Minor
Ample Warning Sudden Failure
Reinforcing Detailing Class - Good | Fair | Poor | Good Fair | Poor | Good | Fair | Poor

Site Environment: Mild (Dry environment, internal RH < 75%)
I

Il
Expansion Index Il
v
\Y
Site Environment: Intermediate (Internal RH between 75% ~ 85%; vertical surfaces w/o exposure to deicing salts;
Ex. pier caps, sound walls, above-grade columns and piers)
I

Il
Expansion Index Il
Y
Y
Site Environment: Severe (Wet environment, deicing salt exposure, horizontal surfaces; ex. retaining walls,
foundations, abutments, decks, barrier walls)
I

Il
Expansion Index Il
v
\Y

* For classification, assume typical reinforcement details were used if drawings are unavailable.



Management of ASR Affected Elements/Structures

Effect of ASR on Function

Rating Significant Property Value/ Personal Injury

Negligible Minor
Ample Warning Sudden Failure
Relnfor%rllagSSDetalllng - Good | Fair | Poor | Good Fair | Poor | Good | Fair | Poor
Site Environment: Mild (Dry environment, internal RH < 75%)
I 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 1 0 0 1
Expansion Index 1l 0 0 0 0 0 1 1 0 1 1
% 0 0 1 1 1 1 1 1 1 2
V 1 2 2 2 1 1 1 1 2 2

Site Environment: Intermediate (Internal RH between 75% ~ 85%; vertical surfaces w/o exposure to deicing
salts; Ex. pier caps, sound walls, above-grade columns and piers)

| 0 0 0 0 1 1 1 1 1 1

T 0 0 0 0 1 1 1 1 1 1
Expansion Index [ 0 0 1 1 1 1 2 1 2 2

W, 0 0 1 1 1 2 3 2 2 -

Y 1 2 2 2 3 3 3 3 3

Site Environment: Severe (Wet environment, deicing salt exposure, horizontal surfaces; ex. retaining walls,
foundations, abutments, decks, barrier walls)

I 0 0 0 0 1 1 1 1

1 0 0 0 0 1 1 1 1
Expansion Index [l 0 0 1 1 2 2
% 0 1 1 1 2 2
V 1 2 2 2 3 3




ASR Evaluation

Reporting ( [

ASR
Assessment;
Ratings;
Management
Plan

f"

>

=2 =

Review findings; Develop ASR Risk Assessment; Generate report

I
1 ©

1 Provide the report to

| District Office and
l close out

\———

: lor2

’ LB B} -‘ NN NN .
I Implement standard
l monitoring plan

Structural evaluation
(if required)

Laboratory testing
(if required)

Expansion testing;
Mechanical testing;

Chemical analysis
(if required)

3org

Relative value
assessment

Prepare structure-

specific management
plan

Implement
management plan
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Now the hurdles of turning a research project into a
practical protocol...




Implementation Challenges

* ISE document: * Knowledge gap:

— Very frequent inspections
— Detailed analysis
— Large damage factors

« FHWA document:

— “Owners” of non-bridge
elements

— Inspectors
— Designers

_ Relies on long-term testing ~ © Budget

— Little guidance on
evaluation

— Conflicting interpretation of
results

31



Avoiding the “Hand Grenade”

* Recognize that they have
a lot on their plate

* Giving them a problem
with no solution dooms
them to failure

- RESPONSES:

— Educate

— Provide examples, staff,
expertise, and options

— Always provide a “way out”
— don’t set them up to fail

— Be prudent in demands

32



Coordinating with ongoing inspections

- Established protocol that
Is defined by others

« They have to “live by the
form”

- RESPONSES:

— Incorporate into their work
— Provide clear direction

— Minimize extra work
(access, amount of
measurement, number of
measurements)

— Lots of photographs and
graphical information

33



Even the designers need help

* Engineers have a hard
time dealing with ASR.

— Real structural effects are
not clearly defined

— Detailing is unknown
(splices, anchorage, etc.)

« RESPONSES:
— Examples
— Resources
— Support

34



Budget — An “Umbrella” Challenge

* Know your customer

« Recognize that ASR is not the “be
all, end all” and that it doesn’t trump
everything else

. Resoqrc_es are limited and we have
to optimize what we can do

« RESPONSES:

Balance risk/reward

Provide resources — examples, staff,
expertise, options

Integrate into other work

Intelligently back off from ISE & FHWA
researcher recommendations

But, don’t di_s_mis_s real concerns —
there are critical items

35



Ratings and Response/ Actions

Effect of ASR on
Rating Performance of Management Plan
Element or Structure

No ASR-specific response required.

0 Negligible o Reassess only if warranted by new information or changes noted in course of other routine
maintenance work.

o Visually inspect every two years for signs of large changes in condition (new spalling,
staining, “alligator cracking” with cracks wider than 1/32 in.)

o For bridge structures, add note to NBIS report to alert inspectors of potential ASR during
1 Minor future inspections.

° If possible, minimize moisture intrusion to increase service life.

° Repeat detailed ASR inspection and risk assessment during second MassDOT NBIS

inspection cycle for bridges or after 4 years for structures not covered by routine inspections.

o Visually inspect annually for signs of large changes in condition (new spalling, staining,

“alligator cracking” with cracks wider than 1/32 in.).

If possible, minimize moisture intrusion to increase service life.

Perform detailed crack survey and Cl measurements as part of NBIS inspections for bridges
or with local staff for other structures every two years and repeat ASR risk assessment. If a
new ASR rating is assigned, modify current management plan and act accordingly.

o Visually inspect and perform detailed crack survey and Cl measurement every six months
until implementation of a management and maintenance plan.

° Prepare and implement a structure-specific management and maintenance plan. This may
include one or more of the following options depending on factors such as the expected time
to scheduled replacement, replacement value of the structure(s), relative cost analysis, and
local monitoring capabilities.

o Structural analysis and evaluation and/or prediction of remaining service life using

3 Appreciable reduced concrete properties due to ASR distress. This option may require additional
field investigation, non-destructive testing, and extensive laboratory testing to
determine reduction of concrete properties and potential future ASR expansion.

. Formal monitoring with a scheduled frequency, if indicated by structural analysis and
evaluation. This option may require using additional monitoring techniques, such as
“tell-tale” markers or crack displacement gages.

. Permanent repair and/or strengthening.

Replacement of the structure.

2 Moderate




Ratings and Response/ Actions

Rating

Effect of
ASR on
Perform-
ance of
Element or
Structure

Management Plan

Negligible

No ASR-specific response required.

Reassess only if warranted by new information or changes

noted in course of other routine work.

Effect of ASR on Function

Rating

Significant Property Value/ Personal Injury

Negligible Minor
Ample Warning Sudden Failure
Relnforccl;lpfsi)etalllng - Good | Fair I Poor | Good Fair | Poor | Good | Fair | Poor
Site Environment: Mild (Dry environment, internal RH < 75%)
| 0 0 0 0 0 0 0 0 0 0
Il 0 0 0 0 0 0 1 0 0 1
Expansion Index 1] 0 0 0 0 0 1 1 0 1 1
\% 0 0 1 1 1 1 1 1 1 2
\ 1 2 2 2 1 1 1 1 2 2
Site Environment: Intermediate (Internal RH between 75% ~ 85%; vertical surfaces w/o exposure to deicing
salts; Ex. pier caps, sound walls, above-grade columns and piers
| 0 0 ) 1 1 1 1 1 1
Il 0 1] 1] 1 1 1 1 1 1
Expansion Index i 0 0 1 1 1 2 1 2 2
v 0 0 1 1 1 3 2 2
\ 1 2 2 2 3 3 3 3 -
Site Environment: Severe (Wet anvironment, deicing salt exposure, horizontal surfaces; ex. retaining walls,
foundations, abutments, decks, barrier walls)
| [] 0 [ 0 1 1 1 1 1 [ 1
Il 1] Q o [1] 1 1 1 1 1 1
Expansion Index i [+] ] 1 1 2 2 2 2 2
IV 0 1 1 1 2 7
\Y 1 2 = 2 3 3
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Rating 0 - Examples
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Ratings and Response/ Actions

1 Minor

Visually inspect every two years for signs of large
changes in condition (new spalling, staining, “alligator
cracking” with cracks wider than 1/32 in.)

For bridge structures, add note to NBIS report to alert
inspectors of potential ASR during future inspections.

If possible, minimize moisture intrusion to increase
service life.

Repeat detailed ASR inspection and risk assessment
during second MassDOT NBIS inspection cycle for
bridges or after 4 years for structures not covered by

routine inspections.

Effect of ASR on Function

Rating

Significant Property Value/ Personal Injury

Negligible Minor
Ample Warning Sudden Failure
Relnforccl;lpfsi)etalllng Good | Fair I Poor | Good Fair | Poor | Good | Fair | Poor
Site Environment: Mild (Dry environment, internal RH < 75%)
| 0 0 0 0 0 0 0 0 0 0
Il 0 0 0 0 0 0 1 0 0 1
Expansion Index 1] 0 0 0 0 0 1 1 0 1 1
\% 0 0 1 1 1 1 1 1 1 2
\ 1 2 2 2 1 1 1 1 2 2
Site Environment: Intermediate (intermal RH between T5% ~ 85%; verical surfaces wio exposure to deicing
salts; Ex. pier caps, sound walls, abeve-grade columns and piers)
| [*] [1] [1] 0 1 1 1 1 1 1
Il [} [ 1 1 1 1 1 1
Expansion Index 1] 1 1 1 1 P 1 2 2
\Y 1 1 1 2 3 2 2
\ 2 2 3 3 3 3 3
Site Environment: Severe (Weat envircnment, deicing salt exposure, horizontal surfaces; ax. retaining walls,
foundations, abutments, decks, barrier walls)
| 0 1 1. ] 1
Il [1] 1 1 1
Expansion Index 1] 1 2 2
\% 1 1 1
\ 1 2 2 2 3 3
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Rating 1 - Examples
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Ratings and Response/ Actions

Effect of ASR on Function

Significant Property Value/ Personal Injury

Rating Negligible Minor
Ample Warning Sudden Failure
RelnfonéESgetalllng - Good | Fair | Poor | Good | Fair | Poor | Good | Fair | Poor

Expansion Index

Site Environment: Mild (Dry environment, internal RH < 75%

Site Environment:
salts; Ex. pier caps,

Expansion Index

te (Internal RH between 75% ~ 85%; vertical surfaces w/o exposure to deicing
above-grade columns and piers

1

Site Environment:

Severe (Wet envi
foundations, abutments, decks, barrier walls!

Expansion Index

ronmant, dlldngs_lt. ;u. Iruwalls,
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Rating 2 - Examples
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Ratings and Response/ Actions

3 Appreciable

Visually inspect and perform detailed crack survey and CI
measurement every six months until implementation of a
management and maintenance plan.

Prepare and implement a structure-specific management and
maintenance plan. | This may include one or more of the following

options depending on factors such as the expected time to
scheduled replacement, replacement value of the structure(s),
relative cost analysis, and local monitoring capabilities.

Structural analysis and evaluation and/or prediction of
remaining service life using reduced concrete properties due
to ASR distress. This option may require additional field
investigation, non-destructive testing, and extensive
laboratory testing to determine reduction of concrete
properties and potential future ASR expansion.

Formal monitoring with a scheduled frequency, if indicated
by structural analysis and evaluation. This option may
require using additional monitoring techniques, such as “tell-
tale” markers or crack displacement gages.

Permanent repair and/or strengthening.

Replacement of the structure.
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Rating 3 - Examples
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Ratings and Response/ Actions

Effect of ASR on Function
Significant Property Value/ Personal Injury

Rating Negligible Minor
Ample Warning Sudden Failure
Reinfor(é?agsi)etailing - Good | Fair | Poor | Good | Fair | Poor | Good | Fair | Poor
Site Environment: Mild (Dry environment, internal RH < 75%)
| 0 0 0 0 0 0 0 0 0 0
Il 0 0 0 0 0 0 1 0 0 1
Expansion Index 1] 0 0 0 0 0 1 1 0 1 1
\% 0 0 1 1 1 1 1 1 1 2
\ 1 2 2 2 1 1 1 1 2 2

Site Environment: Intermediate (Internal RH between 75% ~ 85%; vertical surfaces w/o exposure to deicing

salts; Ex. pier caps, sound walls, above-grade columns and piers;
] Al S S T 3 1 1
Il | F A S 1 1
Expansion Index 1] : | 1 1 3 2
v i _E 1 R E
\Y 1=z ]2 3 3

Site Environment: Severe (Wet environment, deicing salt exposure, horizontal surfaces; ex. retaining walls,
foundations, abutments, decks, barrier walls)

I : e )

Il : ] o | o
Expansion Index 1] i 4 1 1 4

v A 1 1 1

v e i
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Rating 4 - Examples
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Rating 4 - Examples
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How to Interpret...

ASR INSPECTION REPORT No. 35 - SUMMARY

No. 36 - Rte 24, Brockton-West Bridgewater, Concrete Substrate Repair

3

GENERAL INFORMATION
Structure | Parapet walts and median barmers
Type: and repair patches on the concrete
deck and abutment walls of highway
| bridge structures
Location: | Oak Street bridge, Torrey Street
tndge, and West Chestnut badge.
| 3long Rte 24, Brocklon, MA
Contract# : 95045
Contractor: | Roads Corporation
Concrete | McCabe Concrete-Taunton
Supplier: |
Age of  About 16 years
Structure: |
Structure = Exposed 1o weathering, moisture, and
Exposure: | spiashispray of de-icing salts

sis, Prognosis, and Mitigation

R) in Transportation

SCOPE OF WORK
Our work included the following sub-tasks  Individual reports for each completed sub-iask are attached

Not Not performed,

Sub-Task Not
by agreement as follow-up
Visual Inspection o o a
Review of Contract
Document/Detalls |

In-situ Cracking Index (Cl)
Measurements.

Core Sampling
Petrographic Examination

Camage Rabing Index (DR1)
Risk Assessment |

Laboratory Expansion Testing
Detailed Structural Review |

ooo o| @
D
=)

gjogoooo o
?3

ololeleler ®
g/®ojojool o

ojoo

FIELD INVESTIGATION AND KEY FINDINGS
Liying Jang (SGH)

12142010 Wolk Parformed by Roben Sovie (SGH)

o | | “Wally Knox
MassDOT Representative: Georgs Pakbinskas

Date of Field Visit(s):




How to Interpret...

Report on Determining the Reacnivity of Concrete Aggregates and

Selecting Appropriate Measures for Preventing Deleterious

f xpansion in New Concrete Construction

US.Department of Transportation
Federal Highway Administration

Report on the Diagnosis, Prognosis, and Mitigation
of Alkali-Silica Reaction (ASR) in Transportation
Structures

US Departmens of Trareportason
Federal Mighway Adwnntracon

ASR INSPECTION REPORT No. 36 - SUMMARY
No. 35 - Fne 24, Qrockton Weet Gridgewater, Concrete Substrata Repalr
GENERAL INFORMATION
ruclure | Projed mils s

Type: | a0 recar paccne
Qeck and abuaTey

Lecation

Gorfract & ey
COMTSCION | a0 Corporatos
Concrets | NeCate Corcreto, Taues

Suppler
Mo ot Ao 10 yeans
St
seucture © wnattueng motioe ard
Eapotie: 3y of om Oy sate
SCOPE OF WORK
O wirk bnhsdenl Dot ooy aovlslasion rudivichant smconis lor oot sarvpbeted s laak are ¥tachad
Nt st perfurmed,
Sub-Tesk Compleled | Mot wvallable | applicabde, | recommended
by sgresment | as fsllew-up
Vais et = o o B

DocumentDecain d o .
480 Crackng inaes (GO o S
wavurererts b a - -
8 o D o
® o [ o
= o 1*] 1~}
s o o o

a o ® f
o ® o

FIGLD INVESTIGATION AND KEY FINDINGS
Work Pectorrmad by:

MaecDOT Rapresentative

49




ASR Inspection and Evaluation Protocol

r [ First field visit ]

Does concrete
exceed cracking
criteria?

Cracking Criteria:

Cracking Index = 0.0018 in./yd
[ Review available documentation ] OR ¢

Crack Widths = 0.006 in.

1
1
|
|
|
|
1
|
o ey |
Preliminary N t Undertake field 1 |
o
“\l’:"““""’“' ————— - -}: investigation without : 1
rogram core samplin |
N - - l_.p_ .& - 1
1 |
] |
| |
. I |
I |
I 1
'a | 1
1 |
dia 47 No"-""""__""'_-* I
gnosed? 1 |
Supplemental | |
Laboratory 1 |
Evaluation ! |
[ Determine DRI ] I 1
. 1 1
| 1 I
. . X
Reporting ( Review findings; Develop ASR Risk Assessment; Generate report
T T
H | 1or2 ls ord
- o - e T e
I Provide the reportto | | Implement standard Relative value
| District Officeand | ‘ monitoring plan ) assessment
| close out Il mEmEmEEEmEmE==

1

Structural evaluation Propare structne:
. (if required) specific management
ASR plan

Assessment;
Ratings; L
Management Laboratory testing Implement
Plan (if required) management plan

Expansion testing;
Mechanical testing;
Chemical analysis
(if required)




Findings

 ASR Assessment at 40 MassDOT structures completed:

« ASR Rating 0:
 ASR Rating 1:
 ASR Rating 2:
« ASR Rating 3:
 ASR Rating 4.

19 Structures
12 Structures
1 Structure

4 Structures
4 Structures
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Conclusions

« Although ASR cannot be easily treated or mitigated,
concrete structures undergoing ASR can still serve their
intended purpose provided that the effects of the ASR
are understood, monitored, and managed.

« ASR-affected structures can be assessed throughout an
ASR inspection and evaluation protocol.
— Preliminary field assessment

— Supplemental laboratory testing
— ASR risk assessment and customized management strategies

 Effective support and coordination is required along the
way.
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How to Interpret...

Report on Determining the Reactivity of Concrete Aggregates and

Selecting Appropriate Measures for Preventing Deleterious

Expansion in New Concrete Construction

Report on the Diagnosis, Prognosis, and Mitigation

of Alkali-Silica Reaction (ASR) in Transportation
Structures

US Departmens of Trareportason
Federal Mighway Adwnntracon

ASR INSPECTION REPORT No. 36 - SUMMARY
No. 35 - Fne 24, Qrockton Weet Oridgewater, Concrete Substrats Repair
GENERAL INFORMATION

Bructure  Pacapel awls bl e La
Type: | #0a regar panes

e uches
k Ghwet ridge. To
c0e. 370 Weet Chewtyit

2S¢ 74 Brochlon WA

Carporater
Concrete  NeCale Corcrete. Tauem
Supghier.
Moot Asout 10 yeans
e
Sructure  Crpowed & e ng momtuw and
Eapouie: | gy of o ooy sate
SCOPE OF WORK
D wirk bchabod e Py wwlolasion revidhar! ooy for aaih sormpbeted s 1aek are ¥Bachad
Not Mot perfarmed,
Sub-Tesh Compleled | Mot wvallable | applicable, | recommaended
by agresment | a5 toliow-up
Vaia gt ® o o [
4] L] D o
wremgrts L] a e e
B o D o
Patrogaghe £ ® o [ o
Cwmage festrg s o o (5]
FakAisessres | B o o
L GpsmenTeng | O o ®»
Dwrtatnd ectonl Review L | (&) » o
FIGLD INVESTIGATION AND KEY FINDINGS
R Work Performed by: Liymng Jang (5540
st of Flald VieRje) i e i e
MacsDOT Ropresontative: =

Gacige Patturakan
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