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ACI Committee Reports, Guides, Standard Practices, and
Commentaries are intended for guidance in planning,
designing, executing, and inspecting construction. This
document is intended for the use of individuals who are
competent to evaluate the significance and limitations of its
content and recommendations and who will accept
responsibility for the application of the material it contains.
The American Concrete Institute disclaims any and all
responsibility for the stated principles. The Institute shall not
be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by the
Architect/Engineer to be a part of the contract documents, they
shall be restated in mandatory language for incorporation by
the Architect/Engineer.

This guide provides a system for reporting on the condition of concrete in
service. It includes a checklist of the many details that may be considered
in making a report, and repeats the ACI 116R standard definitions of terms
associated with the durability of concrete. Its purpose is to establish a uni-
form system for evaluating the condition of concrete.
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CHAPTER 1—INTRODUCTION
This guide presents a system for making a condition

survey of concrete in service. A condition survey is an exam-
ination of concrete for the purpose of identifying and
defining areas of distress. The system is designed to be used
in recording the history of a project from inception through
construction and subsequent life of the structure.

While it probably will be used most often in connection
with the survey of concrete that is showing some degree of
distress, its application is recommended for all concrete
structures. In any case, records of the materials and construction
practices used should be maintained because they are difficult
to obtain at a later date.

The committee has attempted to include pertinent items
that might have a bearing on the performance of the concrete.
Those making the survey should, however, not limit their
investigation to the items listed, thereby possibly over-
looking other contributing factors. Following the guide does
not eliminate the need for intelligent observations and the
use of sound judgment.
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Those performing the survey should be experienced and
competent in this field. In addition to verbal descriptions,
numerical data obtained by laboratory test and field tests and
measurements should be obtained wherever possible. Photo-
graphs, including a scale to indicate dimensions, are of great
value in showing the condition of concrete.

The checklist is provided to facilitate a thorough survey.
Tile definition of terms and associated photographs are an
attempt to standardize the reporting of the condition of the
concrete in a structure.

This guide should be used in conjunction with the
following:

1. ACI Committee 116 “Cement and Concrete Termi-
nology” (ACI 116R).

2. ACI Committee 311 “Recommended Practice for
Concrete Inspection” (ACI 311.1R).

3. ACI Committee 201, “Guide to Durable Concrete”
(ACI 201.2R).

CHAPTER 2—CHECKLIST
Personnel conducting the condition survey must select

those items important to the specific concerns relating to the
reasons for the survey. Other factors may be involved and
should not be overlooked during the survey.

Checklist
1. Description of structure or pavement

1.1 Name, location, type, and size
1.2 Owner, project engineer, contractor, when built
1.3 Design

1.3.1 Architect and/or engineer
1.3.2 Intended use and history of use
1.3.3 Special features

1.4 Construction
1.4.1 Contractor—general
1.4.2 Subcontractors—concrete placement
1.4.3 Concrete supplier
1.4.4 Agency responsible for testing
1.4.5 Other subcontractors

1.5 Photographs
1.5.1 General view
1.5.2 Detailed close-up of condition of area

1.6 Sketch map—orientation showing sunny and shady
and well and poorly drained regions

2. Present condition of structure
2.1 Overall alignment of structure

2.1.1 Settlement
2.1.2 Deflection
2.1.3 Expansion
2.1.4 Contraction

2.2 Portions showing distress (beams, columns, pavement,
walls, etc., subjected to strains and pressures)

2.3 Surface condition of concrete
2.3.1 General (good, satisfactory, poor, dusting,

chalking, blisters)
2.3.2 Cracks

2.3.2.1 Location and frequency

2.3.2.2 Type and size (see definitions)
2.3.2.3 Leaching, stalactites

2.3.3 Scaling
2.3.3.1 Area, depth
2.3.3.2 Type (see definitions)

2.3.4 Spalls and popouts
2.3.4.1 Number, size, and depth
2.3.4.2 Type (see definitions)

2.3.5 Extent of corrosion or chemical attack, abrasion,
impact, cavitation

2.3.6 Stains, efflorescence
2.3.7 Exposed reinforcement
2.3.8 Curling and warping
2.3.9 Previous patching or other repair
2.3.10 Surface coatings

2.3.10.1 Type and thickness
2.3.10.2 Bond to concrete
2.3.10.3 Condition

2.3.11 Abrasion
2.3.12 Penetrating sealers

2.3.12.1 Type
2.3.12.2 Effectiveness
2.3.12.3 Discoloration

2.4 Interior condition of concrete (in situ and samples)
2.4.1 Strength of cores
2.4.2 Density of cores
2.4.3 Moisture content
2.4.4 Evidence of alkali-aggregate or other reaction
2.4.5 Bond to aggregate, reinforcing steel, joints
2.4.6 Pulse velocity
2.4.7 Volume change
2.4.8 Air content and distribution
2.4.9 Chloride-ion content
2.4.10 Cover over reinforcing steel
2.4.11 Half-cell potential to reinforcing steel
2.4.12 Evidence of reinforcement corrosion
2.4.13 Evidence of corrosion of dissimilar metals
2.4.14 Delaminations
2.4.15 Depth of carbonation
2.4.16 Freezing and thawing distress (frost damage)
2.4.17 Extent of deterioration
2.4.18 Aggregate proportioning and distribution

3. Nature of loading and detrimental elements
3.1 Exposure

3.1.1 Environment—arid, subtropical, marine, freshwater,
industrial, etc.

3.1.2 Weather—(July and January mean temperatures,
mean annual rainfall and months in which 60% of
it occurs)

3.1.3 Freezing and thawing
3.1.4 Wetting and drying
3.1.5 Drying under dry atmosphere
3.1.6 Chemical attack—sulfates, acids, chloride
3.1.7 Abrasion, erosion, cavitation, impact
3.1.8 Electric currents
3.1.9 Deicing chemicals that contain chloride ions
3.1.10 Heat from adjacent sources



107CONDITION SURVEY GUIDE

3.2 Drainage
3.2.1 Flashing
3.2.2 Weepholes
3.2.3 Contour
3.2.4 Elevation of drains

3.3 Loading
3.3.1 Dead
3.3.2 Live
3.3.3 Impact
3.3.4 Vibration
3.3.5 Traffic index
3.3.6 Other

3.4 Soils (foundation conditions)
3.4.1 Compressibility
3.4.2 Expansive soil
3.4.3 Settlement
3.4.4 Resistivity
3.4.5 Evidence of pumping
3.4.6 Water table (level and fluctuations)

4. Original condition of structure
4.1 Condition of formed and finished surfaces

4.1.1 Smoothness
4.1.2 Air pockets (“bugholes”)
4.1.3 Sand streaks
4.1.4 Honeycomb
4.1.5 Soft areas (retarded hydration)
4.1.6 Cold joints
4.1.7 Staining

4.2 Defects
4.2.1 Cracking

4.2.1.1 Plastic shrinkage
4.2.1.2 Thermal shrinkage
4.2.1.3 Drying shrinkage

4.2.2 Curling
5. Materials of construction

5.1 Hydraulic cement
5.1.1 Class or classes—(portland, blended, high alumina,

ground granulated blast-furnace slag)
5.1.2 Type or types, and source
5.1.3 Chemical analysis (obtain certified test data if

available)
5.1.4 Physical properties

5.2 Aggregates
5.2.1 Coarse

5.2.1.1 Type, source, and mineral composition (repre-
sentative sample available)

5.2.1.2 Quality characteristics
5.2.1.2.1 Percentage of deleterious material
5.2.1.2.2 Percentage of potentially reactive materials
5.2.1.2.3 Coatings, texture, and particle shape
5.2.1.2.4 Grading, soundness, hardness
5.2.1.2.5 Other properties as specified in ASTM

Designation C 33 (C 330 for lightweight
aggregate)

5.2.1.2.6 Service record on other projects
5.2.2 Fine

5.2.2.1 Type, source, and mineral composition (repre-
sentative sample available)

5.2.2.2 Quality characteristics
5.2.2.2.1 Percentage of deleterious material
5.2.2.2.2 Percentage of potentially reactive materials
5.2.2.2.3 Coatings, texture, and particle shape
5.2.2.2.4 Grading, soundness, and hardness
5.2.2.2.5 Other properties as specified in ASTM

Designation C 33 (C 330 for lightweight
aggregate)

5.2.2.2.6 Service record on other projects
5.3 Mixing water

5.3.1 Source and quality
5.4 Admixtures

5.4.1 Air-entraining admixtures
5.4.1.1 Type and source
5.4.1.2 Composition
5.4.1.3 Dosage
5.4.1.4 Manner of introduction

5.4.2 Mineral admixtures
5.3.2.1 Class and source
5.4.2.2 Physical properties
5.4.2.3 Chemical properties

5.4.3 Chemical admixtures
5.4.3.1 Type and source
5.4.3.2 Composition
5.4.3.3 Dosage
5.4.3.4 Manner and time of introduction

5.5 Concrete
5.5.1 Mixture proportions

5.5.1.1 Cement content
5.5.1.2 Proportions of each size aggregate
5.5.1.3 Water-cementitious material ratio
5.5.1.4 Water content
5.5.1.5 Chemical admixture(s)
5.5.1.6 Mineral admixture(s)
5.5.1.7 Air-entraining admixture

5.5.2 Properties of fresh concrete
5.5.2.1 Slump or other workability measure
5.5.2.2 Bleeding
5.5.2.3 Air content
5.5.2.4 Unit weight
5.5.2.5 Temperature

5.5.3 Type
5.5.3.1 Cast-in-place
5.5.3.2 Precast
5.5.3.3 Prestressed (pretensioned or post-tensioned)

5.5.4 Reinforcement
5.5.4.1 Type (bar, mesh, or fibers)
5.5.4.2 Yield strength
5.5.4.3 Thickness and quality of cover
5.5.4.4 Field or shop fabricated
5.5.4.5 Use of welding
5.5.4.6 Presence of coating

5.5.4.6.1 Type
5.5.4.6.2 Condition

5.5.5 Initial physical properties of hardened concrete
5.5.5.1 Strength—compressive, flexural
5.5.5.2 Modulus of elasticity
5.5.5.3 Density and homogeneity of microstructure



108 CONCRETE REPAIR MANUAL

5.5.5.4 Percentage and distribution of air
5.5.5.5 Volume change potential

5.5.5.5.1 Shrinkage or contraction
5.5.5.5.2 Expansion or swelling
5.5.5.5.3 Creep

5.5.5.6 Thermal properties
5.5.6 Field test results

5.5.6.1 Description of tests and frequency
5.5.6.2 Actual results for full project
5.5.6.3 Actual results for concrete under survey
5.5.6.4 Evaluation of strength results per ACI 214

6. Construction practices
6.1 Storage and processing of materials

6.1.1 Aggregates
6.1.1.1 Grading
6.1.1.2 Washing
6.1.1.3 Storage

6.1.1.3.1 Stockpiling
6.1.1.3.2 Bins
6.1.1.3.3 Moisture control/prewetting
6.1.1.3.4 Cooling
6.1.1.3.5 Heating

6.1.2 Cement and admixtures
6.1.2.1 Storage
6.1.2.2 Handling

6.1.3 Reinforcing steel and inserts
6.1.3.1 Storage
6.1.3.2 Placement

6.2 Forming
6.2.1 Type
6.2.2 Bracing
6.2.3 Coating—type and time of application

6.2.4 Insulation
6.3 Concreting operation

6.3.1 Batching plant
6.3.1.1 Type—automatic, manual, etc.
6.3.1.2 Condition of equipment
6.3.1.3 Batching sequence
6.3.1.4 Availability of computer printouts

6.3.2 Mixing
6.3.2.1 Type—central mix, truck mix, job mix, shrink

mix, etc.
6.3.2.2 Condition of equipment
6.3.2.3 Mixing time

6.3.3 Transporting—trucks, buckets, chutes, pumps, etc.
6.3.4 Placing

6.3.4.1 Methods—conventional, underwater, slipform, etc.
6.3.4.2 Equipment—buckets, elephant trunks, vibrators,

etc.
6.3.4.3 Weather conditions—time of year, rain, snow,

dry wind, temperature, humidity, etc.
6.3.4.4 Site conditions—cut, fill, presence of water,

etc.
6.3.4.5 Construction joints
6.3.4.6 Contraction and isolation joints

6.3.5 Finishing
6.3.5.1 Type—slabs, floors, pavements, appurtenances
6.3.5.2 Method—manual or machine

6.3.5.3 Equipment—screeds, floats, trowels, straight-
edge, belt, etc.

6.3.5.4 Hardeners, water, dust coat, coloring, etc.
6.3.6 Curing

6.3.6.1 Type (water, covering, curing membrane, forms
in place)

6.3.6.2 Application
6.3.6.3 Duration
6.3.6.4 Efficiency

6.3.7 Form removal (time of removal)
6.3.7.1 Vertical
6.3.7.2 Shoring

CHAPTER 3—DEFINITIONS
AND ASSOCIATED PHOTOGRAPHS

Distress manifestations have been categorized and
illustrated by photographs. Their severity and extent of
occurrence have been quantified where possible. Their
purpose is to attempt to standardize the reporting of the condition
of the concrete in a structure. Those performing the survey
should be thoroughly familiar with the various types of
distress and the rating scheme before starting the survey.

A.1 Crack—A complete or incomplete separation, of
either concrete or masonry, into two or more parts produced
by breaking or fracturing.

A.1.1 Checking—Development of shallow cracks at
closely spaced but irregular intervals on the surface of
plaster, cement paste, mortar, or concrete.

A.1.2 Craze cracks—Fine random cracks or fissures in a
surface of plaster, cement paste, mortar, or concrete.

Crazing—The development of craze cracks; the pattern of
craze cracks existing in a surface.

A.1.3 D-cracking—A series of cracks in concrete near
and roughly parallel to joints, edges, and structural cracks.

A.1.4 Diagonal crack—In a flexural member, an inclined
crack caused by shear stress, usually at about 45 degrees to the
axis; or a crack in a slab, not parallel to either the lateral or
longitudinal directions.

A.1.5 Hairline cracks—Cracks in an exposed concrete
surface having widths so small as to be barely perceptible.

A.1.6 Pattern cracking—Fine openings on concrete
surfaces in the form of a pattern; resulting from a decrease in
volume of the material near the surface, or an increase in
volume of the material below the surface, or both.

A.1.7 Plastic cracking—Cracking that occurs in the
surface of fresh concrete soon after it is placed and while it
is still plastic.

A.1.8 Shrinkage cracking—Cracking of a structure or
member due to failure in tension caused by external or
internal restraints as reduction in moisture content develops,
or as carbonation occurs, or both.

A.1.9 Temperature cracking—Cracking due to tensile
failure, caused by temperature gradient in members
subjected to external restraints or by temperature differential
in members subjected to internal restraints.

A.1.10 Transverse cracks—Cracks that develop at right
angles to the long direction of the member.
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A.2 Deterioration—1) Physical manifestation of failure of
a material (for example, cracking, delamination, flaking,
pitting, scaling, spalling, straining) caused by environmental
or internal autogenous influences on hardened concrete as
well as other materials; 2) Decomposition of material during
either testing or exposure to service.

Disintegration—Reduction into small fragments and
subsequently into particles.

A.2.1 Abrasion damage—Wearing away of a surface by
rubbing and friction.

A.2.2 Blistering—The irregular raising of a thin layer,
frequently 25 to 300 mm in diameter, at the surface of placed
mortar or concrete during or soon after completion of the
finishing operation; blistering is usually attributed to early
closing of the surface and may be aggravated by cool
temperatures. Blisters also occur in pipe after spinning or in
a finish plastic coat in plastering as it separates and draws
away from the base coat.

A.2.3 Cavitation damage—Pitting of concrete caused by
implosion, that is, the collapse of vapor bubbles in flowing
water that form in areas of low pressure and collapse as they
enter areas of higher pressure.

A.2.4 Chalking—Formation of a loose powder resulting
from the disintegration of the surface of concrete or of
applied coating, such as cement paint.

A.2.5 Corrosion—Destruction of metal by chemical,
electrochemical, or electrolytic reaction with its environment.

A.2.6 Curling—The distortion of an originally essentially
linear or planar member into a curved shape such as the
warping of a slab due to creep or to differences in temperature
or moisture content in the zones adjacent to its opposite
faces.

A.2.7 Deflection—Movement of a point on a structure or
structural element, usually measured as a linear displacement
transverse to a reference line or axis.

A.2.8 Deformation—A change in dimension or shape.

A.2.9 Delamination—A separation along a plane
parallel to a surface as in the separation of a coating from a
substrate or the layers of a coating from each other, or in the
case of a concrete slab, a horizontal splitting, cracking or
separation of a slab in a plane roughly parallel to, and generally
near, the upper surface; found frequently in bridge decks and
other types of elevated reinforced concrete slabs and may be
caused by the corrosion of reinforcing steel; also found in
slabs on grade caused by development, during the finishing
operation, of a plane of weakness below the densified
surface; or caused by freezing and thawing, similar to spalling,
scaling, or peeling except that delamination affects large
areas and can often be detected by tapping.

A.2.10 Distortion—See Deformation.

A.2.11 Dusting—The development of a powdered material
at the surface of hardened concrete.

A.2.12 Efflorescence—A deposit of salts, usually white,
formed on a surface, the substance having emerged in solution
from within either concrete or masonry and subsequently
been precipitated by evaporation.

A.2.13 Erosion—Progressive disintegration of a solid
by the abrasive or cavitation action of gases, fluids, or solids
in motion.

A.2.14 Exfoliation—Disintegration occurring by
peeling off in successive layers; swelling up and opening
into leaves or plates like a partly opened book.

A.2.15 Exudation—A liquid or viscous gel-like material
discharged through a pore, crack, or opening in the surface
of concrete.

A.2.16 Joint spall—A spall adjacent to a joint.
A.2.17 Pitting—Development of relatively small cavities

in a surface; in concrete, localized disintegration, such as a
popout; in steel, localized corrosion evident as minute cavities
on the surface.

A.2.18 Peeling—A process in which thin flakes of mortar
are broken away from a concrete surface, such as by deteri-
oration or by adherence of surface mortar to forms as forms
are removed.

A.2.19 Popout—The breaking away of small portions of
a concrete surface due to localized internal pressure that leaves
a shallow, typically conical, depression.

A.2.19.1 Popouts, small—Popouts leaving holes up to
10 mm in diameter, or the equivalent.

A.2.19.2 Popouts, medium—Popouts leaving holes
between 10 and 50 mm in diameter, or the equivalent.

A.2.19.3 Popouts, large—Popouts leaving holes
greater than 50 mm in diameter, or the equivalent.

A.2.20 Scaling—Local flaking or peeling away of the
near-surface portion of hardened concrete or mortar; also of
a layer from metal.

A.2.20.1 Scaling, light—Loss of surface mortar
without exposure of coarse aggregate.

A.2.20.2 Scaling, medium—Loss of surface mortar 5
to 10 mm in depth and exposure of coarse aggregate. 

A.2.20.3 Scaling, severe—Loss of surface mortar 5 to
10 mm in depth with some loss of mortar surrounding aggregate
particles 10 to 20 mm in depth.

A.2.20.4 Scaling, very severe—Loss of coarse aggregate
particles as well as mortar, generally to a depth greater than
20 mm.

A.2.21 Spall—A fragment, usually in the shape of a
flake, detached from a larger mass by a blow, by the action
of weather, by pressure, or by expansion within the large mass.

A.2.21.1 Small spall—A roughly circular depression
not greater than 20 mm in depth nor 50 mm in any dimension.

A.2.21.2 Large spall—May be roughly circular or oval
or, in some cases, elongated, more than 20 mm in depth and
150 mm in greatest dimension.

A.2.22 Warping—A deviation of a slab or wall surface
from its original shape, usually caused by either temperature
or moisture differentials or both within the slab or wall.

A.3 Textural features and phenomena relative to their
development

A.3.1 Air void—A space in cement paste, mortar, or
concrete filled with air; an entrapped air void is characteris-
tically 1 mm or more in size and irregular in shape; an
entrained air void is typically between 10 µm and 1 mm in
diameter and spherical or nearly so.



110 CONCRETE REPAIR MANUAL

A.3.2 Bleeding—The autogenous flow of mixing water
within, or its emergence from, newly placed concrete or
mortar; caused by the settlement of the solid materials within
the mass; also called water gain.

A.3.3 Bugholes—Small regular or irregular cavities,
usually not exceeding 25 mm in diameter, resulting from
entrapment of air bubbles in the surface of formed concrete
during placement and consolidation.

A.3.4 Cold joint—A joint or discontinuity resulting from
a delay in placement of sufficient time to preclude a union of
the material in two successive lifts.

A3.5 Cold-joint lines—Visible lines on the surfaces of
formed concrete indicating the presence of joints where one
layer of concrete had hardened before subsequent concrete
was placed.

A.3.6 Discoloration—Departure of color from that
which is normal or desired.

A3.7 Honeycomb—Voids left in concrete due to failure
of the mortar to effectively fill the spaces among coarse
aggregate particles.

A.3.8 Incrustation—A crust or coating, generally hard,
formed on the surface of concrete or masonry construction or
on aggregate particles.

A.3.9 Joint—A physical separation in concrete, whether
precast or cast-in-place, including cracks if intentionally
made to occur at specified locations; also the region where
structural members intersect such as a beam-column joint.

A.3.10 Laitance—A layer of weak and nondurable
material containing cement and fines from aggregates,

brought by bleeding water to the top of overwet concrete; the
amount is generally increased by overworking or over-
manipulating concrete at the surface by improper finishing
or by job traffic.

A.3.11 Sand pocket—A zone in concrete or mortar
containing fine aggregate with little or no cement.

A.3.12 Sand streak—A streak of exposed fine aggregate
in the surface of formed concrete, caused by bleeding.

A.3.13 Segregation—The differential concentration of
the components of mixed concrete, aggregate, or the like,
resulting in nonuniform proportions in the mass.

A.3.14 Stalactite—A downward-pointing deposit
formed as an accretion of mineral matter produced by evap-
oration of dripping water from the surface of concrete,
commonly shaped like an icicle.

A.3.15 Stalagmite—An upward-pointing deposit
formed as an accretion of mineral matter produced by evap-
oration of dripping water, projecting from the surface of
concrete, commonly conical in shape.

A.3.16 Stratification—The separation of overwet or over-
vibrated concrete into horizontal layers with increasingly
lighter material toward the top; water, laitance, mortar, and
coarse aggregate tend to occupy successively lower positions
in that order; a layered structure in concrete resulting from
placing of successive batches that differ in appearance; occur-
rence in aggregate stockpiles of layers of differing grading or
composition; a layered structure in a rock foundation.

A.3.17 Water void—Void along the underside of an
aggregate particle or reinforcing steel that formed during the
bleeding period; initially filled with bleed water.
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Fig. A.1.1—Checking

Fig. A.1.2—Craze cracks

Fig. A.1.3—D-cracking (fine)

Fig. A.1.4—Diagonal cracks

Fig. A.1.6a—Pattern cracking (fine)

Fig. A.1.6b—Pattern cracking (medium)
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Fig. A.1.6c—Pattern cracking (wide)

Fig. A.1.6d—Pattern cracking (alkali-silica reaction)

Fig. A.1.6e—Pattern cracking (restraint of volume change)

Fig. A.1.6f—Pattern cracking (alkali-carbonate reaction)

Fig. A.1.7—Plastic cracking
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Fig. A.1.8—Shrinkage cracking

Fig. A.1.10—Transverse cracking (wide)

Fig. A.2—Disintegration

Fig. A.2.1—Abrasion damage

Fig. A.2.2—Shrinkage cracking

Fig. A.2.3—Cavitation damage
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Fig. A.2.5—Corrosion damage

Fig. A.2.9—Delaminations

Fig. A.2.10—Distortion

Fig. A.2.11—Dusting
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Fig. A.2.12—Efflorescence

Fig. A.2.13—Erosion

Fig. A.2.15—Erosion

Fig. A.2.16a—Joint spall

Fig. A.2.16b—Joint spall

Fig. A.2.17—Pitting
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Fig. A.2.18a—Peeling

Fig. A.2.18b—Peeling (close up)

Fig. A.2.19—Popouts

Fig. A.2.19.1—Popout (small)
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Fig. A.2.19.2—Popout (medium)

Fig. A.2.19.3—Popout (large)

Fig. A.2.20.1a—Scaling (light)

Fig. A.2.20.1b—Close-up scaling (light)

Fig. A.2.20.2a—Scaling (medium)
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Fig. A.2.20.2b—Close-up scaling (medium)

Fig. A.2.20.3a—Scaling (severe)

Fig. A.2.20.3b—Close-up scaling (severe)

Fig. A.2.20.4a—Scaling (very severe)

Fig. A.2.20.4b—Close-up scaling (very severe)

Fig. A.2.21.1—Small spall
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Fig. A.2.21.2—Large spall

Fig. A.3.3—Bugholes

Fig. A.3.5—Cold joint

Fig. A.3.6—Close-up scaling (severe)
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Fig. A.3.7—Honeycomb

Fig. A.3.12—Sand streak

Fig. A.3.14—Stalactite

This report was submitted to letter ballot of the committee and approved according
to ACI balloting procedures.
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