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Possible Distress Present
Error in mix proportioning | Yes | No
Perform a visual inspection Paor placement Yes No
Poor finishing/curing | Yes | No
| Poor steel placement | Yes | No
Carbonation at depths >5-10mm | Yes | No

Are the mix
volumetrics as
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Is the concrete
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FIGURE C-1. AIRPORT ALPHA: FLOWCHART FOR ASSESSING GENERAL
CONCRETE PROPERTIES BASED ON VISUAL EXAMINATION
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Examine the paste
and air-void system

Are there cracks

Possible Distress Present
Shrinkage cracks or sample preparation cracks | Yes No
Corrosion of embedded steel Yes No
Paste freeze-thaw | Yes No
Aggregate freeze-thaw | Yes No
Sulfate attack | Yes No
Deicer attack | Yes No
Infilling material | Yes No

Paste softening

in the paste?

Rust
stains around
embedded
items?

Does
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occur?

Is the
original (unfilled)
air-void system
adequate?
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infilling?

Possible bad sample
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Gap width
proportional to
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FIGURE C-2. AIRPORT ALPHA: FLOWCHART FOR ASSESSING THE
CONDITION OF THE CONCRETE PASTE AND AIR
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Staining techniques

|

Petrographic microscope
and/or SEM analysis

Yes

Possible sulfate attack

Verify the presence/

absence of other
diagnostic features

Alkali-silica No
reaction
products?

Yes

v

Possible ASR

Verify the presence/
absence of other

‘I
>

diagnostic features

Chloro-aluminates
or calcium
hydroxide?

Verify the presence/
absence of other
diagnostic features

Iron oxide?

Yes

v

Possible corrosion
of embedded steel,
ASR, or ACR

Verify the presence/
absence of other
diagnostic features

Possible Distress Present
Corrosion of embedded steel | Yes | No
Sulfate attack | Yes | No
Deicer attack | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No

Calcite or

silicate

Yes

Possible ACR

Verify the presence/
absence of other

magnesium No

diagnostic features

Yes

v

Possible co-deposition of
various phases

Verify the presence/
absence of other
diagnostic features

\

Establish a cause and
effect for each/any
possible MRD

MATERIALS IN CRACKS AND VOIDS
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FIGURE C-3. AIRPORT ALPHA: FLOWCHART FOR IDENTIFYING INFILLING




Examine the coarse and
fine aggregate structure

v

Determine the coarse
and fine aggregate type

Are
the coarse
aggregates
cracked?

Yes

Cracks extend
into paste?

Possible natural artifact
or early stages of MRD

@

Possible Distress Present
Natural cracking of aggregate | Yes | No
Sample preparation cracks | Yes | No
Aggregate freeze-thaw | Yes | No
Natural weathering of aggregates | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No
Infilling material | Yes | No

Are the fine
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cracked?

Cracks extend

Freeze-thaw
climate?
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freeze-thaw distress
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FIGURE C-4. AIRPORT ALPHA: FLOWCHART FOR ASSESSING THE
CONDITION OF THE CONCRETE AGGREGATES
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Perform a visual inspection

Are the mix
volumetrics as
specified?

—Yeg— — —

Possible error in mix
proportioning

Entrapped
water voids
under aggregate at
road surface?

— — YOS

Yes

Possible poor mix design,
mix proportioning, placement,
and/or finishing

r———

Surface cracking?

Isit
plastic shrinkage
cracking?

Possible poor

Possible Distress Present
Error in mix proportioning | Yes | No
Poor placement | Yes | No
Poor finishing/curing | Yes | No
Poor steel placement | Yes | No
Carbonation at depths >5-10mm | Yes | No

Segregation or
parallelism of the
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Is the concrete

. —Y O — —
well consolidated?
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FIGURE C-5. AIRPORT DELTA: FLOWCHART FOR ASSESSING GENERAL
CONCRETE PROPERTIES BASED ON VISUAL EXAMINATION
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Examine the paste
and air-void system

Are there cracks
in the paste?

Possible bad sample
preparation or
shrinkage cracks

Possible Distress Present
Shrinkage cracks or sample preparation cracks | Yes No
Corrosion of embedded steel Yes No
Paste freeze-thaw | Yes No
Aggregate freeze-thaw | Yes No
Sulfate attack | Yes No
Deicer attack | Yes No
Infilling material | Yes No

Paste softening
or degradation?

Identify the
infilling material
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stains around
embedded
items?

A 4
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extend through
aggregates into
paste?

Possible
Ye:
aggregate freeze-thaw
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filled?
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FIGURE C-6. AIRPORT DELTA: FLOWCHART FOR ASSESSING THE
CONDITION OF THE CONCRETE PASTE AND AIR
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Staining techniques

!

Petrographic microscope
and/or SEM analysis

Yes

Possible sulfate attack

No

Verify the presence/
absence of other
diagnostic features

> |

Alkali-silica
reaction
products?

No
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Possible deicer attack
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MATERIALS IN CRACKS AND VOIDS
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FIGURE C-7. AIRPORT DELTA: FLOWCHART FOR IDENTIFYING INFILLING

Possible Distress Present
Corrosion of embedded steel | Yes | No
Sulfate attack | Yes | No
Deicer attack | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No
Calcite or
magnesium No
silicate 1




Examine the coarse and
fine aggregate structure

v

Determine the coarse
and fine aggregate type

Are
the coarse
aggregates
cracked?

Yes

Cracks extend
into paste?

Freeze-thaw
climate?

Are the
cracks filled?

Possible natural artifact
or early stages of MRD

@

Possible aggregate
freeze-thaw distress

@
|

Possible sample
No ) H
preparation artifact

Identify the
lifiling material

Are the fine

Cracks extend
into paste?

Yes

cracks filled?

Possible Distress Present
Natural cracking of aggregate | Yes | No
Sample preparation cracks | Yes | No
Aggregate freeze-thaw | Yes | No
Natural weathering of aggregates | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No
Infilling material | Yes | No
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FIGURE C-8. AIRPORT DELTA: FLOWCHART FOR ASSESSING THE
CONDITION OF THE CONCRETE AGGREGATES
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Possible Distress Present

Perform a visual inspection

T Carbonation at depths > 5-10 mm | Yes

Error in mix proportioning | Yes | No
Poor placement | Yes | No

Poor finishing/curing | Yes | No

Poor steel placement | Yes | No

No

Are the mix
volumetrics as YOG m— —
specified?

Segregation or
parallelism of the
aggregates?

Is the concrete
well consolidated?

Z o ot

o

No

Possible poor placement,
mix design and/or
mix proportioning

Possible poor placement,

—_—— mix design and/or
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Possible error in mix
proportioning

1]

Entrapped
water voids
under aggregate at
road surface?

Adequate
concrete cover
over steel?

Scaling or
subparallel cracking at
road surface?

No Yes

Possible poor mix design,
mix proportioning, placement,
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Possible poor
finishing/curing
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Surface cracking? —Yes=— -I

Possible high w/c
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FIGURE C-9. AIRPORT ECHO: FLOWCHART FOR ASSESSING GENERAL
CONCRETE PROPERTIES BASED ON VISUAL EXAMINATION
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Examine the paste
and air-void system

Are there cracks
in the paste?

Possible bad sample
preparation or
shrinkage cracks

Possible Distress Present
Shrinkage cracks or sample preparation cracks | Yes No
Corrosion of embedded steel Yes No
Paste freeze-thaw | Yes No
Aggregate freeze-thaw | Yes No
Sulfate attack | Yes No
Deicer attack | Yes No
Infilling material | Yes No

Paste softening
or degradation?

Identify the
infilling material

Rust
stains around
embedded
items?

A 4
Possible
corrosion of
embedded steel

Does
freeze-thaw
occur?

Is the
original (unfilled)
air-void system
adequate?

N Possible
paste freeze-thaw

Air-void
spacing factor
>0.20 mm due to
infilling?

Ye Possible
paste freeze-thaw

Poor
air-void system in
concrete near road
surface?

ve Possible paste
freeze-thaw

Cracks
extend through
aggregates into
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Possible
Ye:
aggregate freeze-thaw

Examine the aggregates

Cracks or voids
filled?

Y
Ye! Gypsum corrosion?
A 4
| No
Possible
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joints?
A 4
No
Possible delcer attack ‘— — —
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FIGURE C-10. AIRPORT ECHO: FLOWCHART FOR ASSESSING THE
CONDITION OF THE CONCRETE PASTE AND AIR
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Staining techniques

A 4

Petrographic microscope
and/or SEM analysis

Y

Possible Distress Present
Corrosion of embedded steel | Yes | No
Sulfate attack | Yes | No
Deicer attack | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No

Calcite or

No

A%

No _ Chioro-aluminates\_ N° _ magnesium
A or calcium A silicate
hydroxide? hydrates?
Yes Yes

Possible sulfate attack Possible deicer attack Possible ACR

Verify the presence/ Verify the presence/ Verify the presence/
absence of other absence of other absence of other
diagnostic features diagnostic features diagnostic features
Alkali-silica No
reaction Iron oxide? —“

products?

Yes
v

Possible ASR

I
v

Verify the presence/
absence of other
diagnostic features

Yes

Possible corrosion

of embedded steel,
ASR, or ACR

Verify the presence/
absence of other
diagnostic features

I
I
I
I
I
I
I
I
J

Yes

Possible co-deposition of
various phases

Verify the presence/

absence of other

diagnostic features

Establish a cause and
effect for each/any
possible MRD

MATERIALS IN CRACKS AND VOIDS
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FIGURE C-11. AIRPORT ECHO: FLOWCHART FOR IDENTIFYING INFILLING




Examine the coarse and
fine aggregate structure

v

Determine the coarse
and fine aggregate type

Are
the coarse
aggregates
cracked?

Possible natural artifact
or early stages of MRD

Cracks extend
into paste?

Possible aggregate
freeze-thaw distress

Freeze-thaw
climate?

Are the
cracks filled?

@

|

No Possible sample
preparation artifact

Possible Distress Present
Natural cracking of aggregate | Yes | No
Sample preparation cracks | Yes | No
Aggregate freeze-thaw | Yes | No
Natural weathering of aggregates | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No
Infilling material | Yes | No

Are the fine
aggregates
cracked?

Cracks extend
into paste?

Are the
cracks filled?

Possible natural artifact
or early stages of MRD

preparation artifact

Possible sample

Identify the
lifilling material

Identify the
infilling material

Are reaction
rims visible?

Possible natural
weathering

Secondary
infilling of

U —

Identify the
infilling material

Are the
aggregates
softening?

ACR
susceptible
aggregate?

Yes

Possible ACR
Possible ASR

I
I
I
L—»

condition

Examine the paste

FIGURE C-12. AIRPORT ECHO: FLOWCHART FOR ASSESSING THE
CONDITION OF THE CONCRETE AGGREGATES
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Possible Distress Present

Error in mix proportioning | Yes | No

Poor placement | Yes | No

Perform a visual inspection Poor finishing/curing | Yes | No
Poor steel placement | Yes | No

| Carbonation at depths >5-10mm | Yes | No

Segregation or
parallelism of the
aggregates?

Are the mix
volumetrics as =YeSm— e —
specified?

Is the concrete
well consolidated?

No Yes No
4 '
. - Possible poor placement, Possible poor placement, I
Possible error in mix h ) . )
L mix design and/or —_—— mix design and/or
proportioning : - " o~
mix proportioning mix proportioning |

Entrapped
water voids
under aggregate at
road surface?

Scaling or
subparallel cracking at
road surface?

Adequate
concrete cover
over steel?

Yes

v

Possible poor
finishing/curing

No

v

Possible poor
steel placement

Possible poor mix design,
mix proportioning, placement,
and/or finishing

Surface cracking? Possible high w/c

— e -l

Paste
carbonation at
>5-10 mm
depths?

Is it
plastic shrinkage
cracking?

Ye!

No- ¥ —

Possible poor \ Examine the paste/air
finishing/curing and aggregate

FIGURE C-13. AIRPORT FOXTROT: FLOWCHART FOR ASSESSING GENERAL
CONCRETE PROPERTIES BASED ON VISUAL EXAMINATION
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Examine the paste
and air-void system

Are there cracks

Possible Distress Present
Shrinkage cracks or sample preparation cracks | Yes No
Corrosion of embedded steel Yes No
Paste freeze-thaw | Yes No
Aggregate freeze-thaw | Yes No
Sulfate attack | Yes No
Deicer attack | Yes No
Infilling material | Yes No

Paste softening

in the paste?

Rust
stains around
embedded
items?

No

Does
freeze-thaw
occur?

Is the
original (unfilled)
air-void system
adequate?

Air-void
spacing factor
>0.20 mm due to
infilling?

Possible bad sample

preparation or
shrinkage cracks

or degradation?

T

A 4
Possible
corrosion of
embedded steel

z
Q
\ 4

Possible
paste freeze-thaw

A

No

Poor
air-void system in
concrete near road
surface?

Possible paste
Ye:
freeze-thaw

Cracks
extend through
aggregates into
paste?

Examine the aggregates

FIGURE C-14. AIRPORT FOXTROT: FLOWCHART FOR ASSESSING THE
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A 4 |
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I
Y |
No
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I
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joints?
A\ 4 I
No I
Possible delcer attack e — —

Are there gaps

r———— — —No— around the
I aggregates?
I Nonuniform
gaps around coarse Yes
aggregates?
No
Gap width

proportional to
aggregate size?,

Possible paste
freeze-thaw

Identify the
infilling material

Yes

Yes
Avre the gaps filled?

No

v

v: “‘ Possible sulfate attack )

CONDITION OF THE CONCRETE PASTE AND AIR
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Staining techniques

|
i

Petrographic microscope
and/or SEM analysis

Verify the presence/
absence of other
diagnostic features

Alkali-silica
reaction
products?

Yes

v

( Possible ASR )

I
v

Verify the presence/

diagnostic features

absence of other —

Chloro-aluminates
or calcium

Possible deicer attack

Y

Verify the presence/
absence of other
diagnostic features

!
|
| Yes
|
|
|
|
|
|

Possible Distress Present
Corrosion of embedded steel | Yes | No
Sulfate attack | Yes | No
Deicer attack | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No

Calcite or
magnesium No
silicate
hydrates?

Yes

Possible ACR

Verify the presence/
absence of other
diagnostic features

Iron oxide?

Yes

v

Possible corrosion
of embedded steel,
ASR, or ACR

Yes

v

Possible co-deposition of
various phases

Verify the presence/
absence of other
diagnostic features

I
I
I
I
I
I
I
I
]

Verify the presence/
absence of other
diagnostic features

Establish a cause and
effect for each/any .
possible MRD

'y

FIGURE C-15. AIRPORT FOXTROT: FLOWCHART FOR IDENTIFYING
INFILLING MATERIALS IN CRACKS AND VOIDS
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Examine the coarse and
fine aggregate structure

v

Determine the coarse
and fine aggregate type

Are
the coarse
aggregates
cracked?

Yes

Cracks extend
into paste?

Freeze-thaw
climate?

Are the
cracks filled?

Possible natural artifact
or early stages of MRD

@

Possible aggregate
freeze-thaw distress

@
|

Possible sample
No N :
preparation artifact

Possible Distress Present
Natural cracking of aggregate | Yes | No
Sample preparation cracks | Yes | No
Aggregate freeze-thaw | Yes | No
Natural weathering of aggregates | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No
Infilling material | Yes | No

Yes

Identify the
lifilling material

Are the fine
aggregates
cracked?

Cracks extend
into paste?

Are the
cracks filled?

Possible natural artifact
or early stages of MRD

Possible sample
preparation artifact

Identify the
infilling material

Are reaction
rims visible?

Possible natural
weathering

Secondary
infilling of
voids/cracks?,

Yes

Identify the
infilling material

FIGURE C-16. AIRPORT FOXTROT: FLOWCHART FOR ASSESSING THE

Are the
aggregates
softening?

susceptible
aggregate?

Possible ACR
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Possible ASR

ACR

Yes No

I
I
I
L—p

Examine the paste
condition

CONDITION OF THE CONCRETE AGGREGATES
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Possible Distress Present

Error in mix proportioning | Yes | No

Perform a visual inspection Poor placement | Yes | No

Poor finishing/curing | Yes | No

| Poor steel placement | Yes | No

Carbonation at depths >5-10mm | Yes | No

Are the mix
volumetrics as =Yg m— —
specified?

Segregation or
parallelism of the
aggregates?

Is the concrete

X —Y O e— —
well consolidated?

o

. - Possible poor placement, Possible poor placement,
Possible error in mix ) ) - :
L mix design and/or mix design and/or
proportioning . S X -
mix proportioning mix proportioning

—y e — e o L — — —

Entrapped
water voids
under aggregate at
road surface?

Adequate
concrete cover
over steel?

Scaling or
subparallel cracking at
road surface?

No Yes

Possible poor mix design,
mix proportioning, placement,
and/or finishing

Possible poor
finishing/curing

—Y G- -l

Possible high w/c

Paste
carbonation at
>5-10 mm
depths?

Is it
plastic shrinkage

I- =Y e Gm—
cracking?

I
4

Possible poor —_ - ————u Examine the paste/air
finishing/curing and aggregate

FIGURE C-17. AIRPORT GOLF: FLOWCHART FOR ASSESSING GENERAL
CONCRETE PROPERTIES BASED ON VISUAL EXAMINATION
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Examine the paste
and air-void system

Are there cracks

Possible Distress Present
Shrinkage cracks or sample preparation cracks | Yes No
Corrosion of embedded steel Yes No
Paste freeze-thaw | Yes No
Aggregate freeze-thaw | Yes No
Sulfate attack | Yes No
Deicer attack | Yes No
Infilling material | Yes No

Paste softening

in the paste?

Rust
stains around
embedded
items?

Does
freeze-thaw

occur?

Is the
original (unfilled)
air-void system
adequate?

Air-void
spacing factor
>0.20 mm due to
infilling?

Poor
air-void system in
concrete near road
surface?

ve Possible paste
freeze-thaw

Cracks
extend through
aggregates into
paste?

Examine the aggregates

I
I
|
|
I
I
I
I
I
I
I
I
I
Yes '( pastep f?ZZﬂinaw ) |
I
I
I
I
|
I
I
I
I
I
I
|
I

Possible
aggregate freeze-thaw

gaps around coarse

Possible paste
freeze-thaw

Are there gaps
around the
aggregates?

Nonuniform

aggregates?

Gap width
proportional to
aggregate size?,

Identify the

illed?
infilling material Are the gaps filled?

“‘ Possible sulfate attack )

FIGURE C-18. AIRPORT GOLF: FLOWCHART FOR ASSESSING THE
CONDITION OF THE CONCRETE PASTE AND AIR
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Staining techniques

|
L 4

Petrographic microscope
and/or SEM analysis

Yes Yes Yes
Possible sulfate attack Possible deicer attack Possible ACR
Y Y

Chloro-aluminates
or calcium
hydroxide?

Possible Distress Present
Corrosion of embedded steel | Yes | No
Sulfate attack | Yes | No
Deicer attack | Yes | No
Alkali-silica reaction | Yes | No
Alkali—carbonate reaction | Yes | No

Calcite or
magnesium No
silicate
hydrates?

Verify the presence/
absence of other
diagnostic features

Verify the presence/
absence of other
diagnostic features

Verify the presence/
absence of other
diagnostic features

reaction
products?

Yes

Possible ASR

Verify the presence/
absence of other

Alkali-silica No

diagnostic features
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