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ACI Committee Reports and Guides are intended for 
guidance in planning, designing, executing, and inspecting 
construction. This document is intended for the use of indi-
viduals who are competent to evaluate the significance and 
limitations of its content and recommendations and who will 
accept responsibility for the application of the information 
it contains. ACI 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.

ACI PRC-228.4-23 supersedes ACI 201.1-08 and was published December 2023. 
ACI 201.1 was first published in 1968 and revised in 1992 and 2008.
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This guide provides guidance on planning, performing, and docu-
menting visual condition surveys of concrete structures. Chapter 1 
defines the objective and scope of this guide and Chapter 2 covers 
terminology. Chapter 3 includes the process and tools one would 
use to plan and conduct a condition survey. Chapter 4 provides 
an image library and associated descriptions of the visual features 
that may be encountered when conducting the survey. Chapters 5 

through Chapter 7 discuss the likely causes of the various features 
one might see when performing a visual condition survey.

Keywords: condition survey; construction defects; cracking; deteriora-
tion; durability-related distress; surface features; survey documentation; 
visual survey.

CONTENTS

CHAPTER 1—INTRODUCTION AND SCOPE, p. 2
1.1—Introduction, p. 2
1.2—Objective and scope, p. 2

CHAPTER 2—DEFINITIONS, p. 2
2.1—Definitions, p. 2

Additional Subcommittee 228-B Voting Members

Frederick D. Heidbrink* Kenneth M. Lozen Claus Germann Petersen

Consulting Members

Jacob K. Bice
Jacob L. Borgerson
Michael D. Brown

Brad Dybel
Michael Faubel
Wassay Gulrez

David P. Langefeld
Chris M. McDermott

Taraka Ravi Shankar Mullapudi
Aniruddha V. Nakhawa

Jonathan L. Poole
Guillermo Ramirez

Garth Benjamin Reese
Guillermo Alberto Riveros

Glenn E. Schaefer
David B. Scott 

Ahmad Shahroodi
Nur Yazdani

Tzu-Yang Yu
Jiqiu Yuan

Mohammad Zare Banadkoki

1

ACI PRC-228.4-23

Visual Condition Survey of Concrete—Guide

Reported by ACI Committee 228

John S. Popovics*, Chair Joshua B. White*, Secretary

Todd Allen
Muhammed P. A. Basheer

Andrew J. Boyd*

Nicholas J. Carino*

Nestor E. Chonillo
William Ciggelakis
Aldo De La Haza
Ethan C. Dodge

Boris Dragunsky
Christopher C. Ferraro

Michael C. Forde
Eric R. Giannini*

Kerry S. Hall
Julie Ann Hartell

Bernard H. Hertlein§

Michael W. Hoag

Arezoo Imani*

Robert S. Jenkins*

Liying Jiang‡

Keith E. Kesner
Rakesh A. Khan

Hai S. Lew
Malcolm K. Lim*

Larry D. Olson*

Stephen Pessiki
Nathaniel Steven Rende*

Patrice Rivard
Paul L. Siwek

Heather Todak†

Jinying Zhu

*Member of ACI Subcommittee 228-B.
†Subcommittee 228-B Chair.
‡Subcommittee 228-B Secretary.
§Deceased.



CHAPTER 3—VISUAL CONDITION 
SURVEY PROCESS, p. 2

3.1—Planning and preparation, p. 3
3.2—Conducting the visual condition survey, p. 3
3.3—Supplemental tools, p. 4
3.4—Documenting and reporting, p. 4
3.5—Limitations to visual surveys, p. 5

CHAPTER 4—DESCRIPTION AND VISUAL 
LIBRARY OF FEATURES, p. 5

4.1—Crack, p. 5
4.2—Geometric features, p. 7
4.3—Loss of material, p. 7
4.4—Accretion, p. 9
4.5—Staining, p. 9
4.6—Placement features, p. 10

CHAPTER 5—CONSTRUCTION-RELATED 
DEFECTS, p. 11

5.1—Defects due to improper mixture proportioning and 
mixing, p. 12

5.2—Defects due to improper placement and consolida-
tion, p. 12

5.3—Defects due to improper finishing, p. 14
5.4—Defects due to delayed or insufficient curing, p. 15

CHAPTER 6—DESIGN AND SERVICE-RELATED 
DISTRESS CONDITIONS, p. 16

6.1—Distress conditions due to external loading, p. 16
6.2—Distress conditions due to internal moisture, p. 17
6.3—Distress due to temperature gradients, p. 18

CHAPTER 7—DURABILITY-RELATED 
DISTRESSES, p. 18

7.1—Aggregate reactions, p. 18
7.2—Chemical attack, p. 20
7.3—Corrosion of reinforcing steel, p. 21
7.4—Erosion, p. 22
7.5—Freezing-and-thawing damage, p. 22
7.6—Physical salt attack, p. 23
7.7—Chemical sulfate attack, p. 23

CHAPTER 8—REFERENCES, p. 24
Authored documents, p. 25

CHAPTER 1—INTRODUCTION AND SCOPE

1.1—Introduction
Generally conducted as part of a field investigation, a 

visual condition survey of concrete aids in assessing the 
condition and performance of the structure. A visual condi-
tion survey of concrete can be conducted throughout the life 
of a concrete structure.

Visual condition surveys performed at the completion of 
construction and routinely performed during the service life 
of a structure provide important information that can aid in 
assessing a structure’s performance and durability. A single 
survey or a collection of surveys can aid in the early detec-

tion of distress conditions and deterioration, prompting 
repair or rehabilitation before replacement is necessary.

An individual conducting the visual condition survey 
should identify physical features observed and document 
their extent and location on the structure. This document 
provides guidance for conducting a visual condition survey 
and understanding the potential phenomena causing the 
visual features.

1.2—Objective and scope
Visual condition surveys involve visual examination of a 

concrete element for the purpose of identifying surface and 
geometrical features and documenting their physical extent. 
It is limited to the visible surfaces of the concrete.

This guide is intended to assist the person conducting the 
visual condition survey to plan and execute the survey, to 
understand common features that may be visible during a 
survey, and to document the results of the survey. Chapter 3 
presents methodologies to conduct the survey. Chapter 4 
defines common features that may be encountered in a condi-
tion survey and provides photographs to illustrate some of 
these features to aid in their identification. Chapters 5 to 7 
summarize the factors that can lead to the manifestation of 
various features related to construction, in-service condi-
tions, and durability. The summaries are intended to assist 
the reader in better understanding and interpreting observa-
tions of a condition survey. References are provided to other 
published information to further aid the reader.

CHAPTER 2—DEFINITIONS

2.1—Definitions
Please refer to the latest version of ACI Concrete Termi-

nology for a comprehensive list of definitions. Definitions 
provided herein complement that resource. Additionally, 
Chapter 4 of this guide provides a glossary of terms used to 
characterize visible features that may be encountered during 
a visual survey of concrete elements, many of which are 
defined in ACI Concrete Terminology. Some of the features 
listed in Chapter 4 are accompanied with illustrative photo-
graphs. The definitions provided in Chapter 4 also comple-
ment ACI Concrete Terminology.

CHAPTER 3—VISUAL CONDITION 
SURVEY PROCESS

A visual condition survey is a nondestructive evalua-
tion using the human eye and basic supplemental tools 
as instruments. It is generally conducted as part of a field 
investigation. A field investigation may be requested by an 
agency or owner to document the type and extent of visible 
damage present in a structure. A field investigation can be 
divided into three primary tasks: 1) preparation and plan-
ning; 2)  on-site verification of the accuracy of gathered 
information; and 3) conducting a visual condition survey of 
the structure. The visual condition survey includes: 1) iden-
tifying visible features; 2) documenting their location on the 
structure or element; and 3) documenting their approximate 
extent and severity (ACI 364.1R).
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