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INTRODUCTION
There are six sides to a building that 

engineers, architects, and consultants 
must consider during the design phase of 
a project. A key element is the design and 
installation of the exterior wall cladding 
on four of those six sides. Over the years, 
the construction industry has been intro-

duced to several types of exterior clad-
dings. Cementitious horizontal lap siding 
(also known as fiber cement board siding) 
is one of the most popular choices for 
higher-end single-family and multifamily 
wood-framed residential buildings.

There has been an increase in the 
installation of fiber cement board sid-

ing in coastal environments, where wind 
pressures are typically higher. Criticisms 
of the installation of the fiber cement 
siding attachment have become common 
in the context of construction litigation, 
with some expert witnesses opining that 
complete removal and replacement of the 
siding is required when not installed in 
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accordance with manufacturers’ installa-
tion instructions.1

In addition to relying on the appli-
cable building codes, accepted industry 
standards, and manufacturer literature, 
expert witnesses should utilize engineer-
ing judgment and experience to formulate 
opinions. Expert witnesses should eval-

uate, analyze, and suggest reasonable 
repairs based on the as-built attachment 
conditions of the fiber cement board sid-
ing for each case, and avoid general-
izations that replacement is required if 
manufacturers’ installation instructions 
are not followed exactly. Over the past 
several years, leading industry groups 

and manufacturers have provided sup-
plemental information that has allowed 
expert witnesses to further analyze and 
formulate reasonable repairs that may not 
require removal and replacement of the 
siding system. 

This article is intended to provide a 
basic understanding of siding attachment 



1 2   •   I I B E C  I n t E r f a C E  J u l y  2 0 1 9

issues that are frequently discussed during 
construction litigation cases involving fiber 
cement board siding. 

ATTACHMENT TERMINOLOGY
Horizontal lapped fiber cement board 

siding can be attached to the exterior walls 
of a building by blind nailing (i.e., concealed 
fasteners) or face nailing (i.e., exposed fas-
teners). As shown in Figures 1 and 2, blind 
nailing2 is when the head of a fastener is 
driven through the bottom course of siding 
and covered by the adjacent course above, 
whereas face nailing2 is when the same fas-
tener is driven through the top and bottom 
course of siding where the planks overlap. 

BUILDING CODE REQUIREMENTS
In its simplest form, the intent of the 

building code is to provide the design pro-
fessional and/or general contractor with 
the minimum requirements to which a 

building is to be 
constructed. The 
residential and 
commercial build-
ing codes include 
a combination of 
prescriptive and 
performance-based 
r e q u i r e m e n t s . 
Similar to the 
instructions in a 
cookbook, pre-
scriptive code 
requirements spe-
cifically state how 
a building should 
be constructed; 
whereas, similar to 
a passing grade on 
a test, performance 
code require-
ments provide a 
minimum level of 
building perfor-
mance. For exam-
ple, the residential 
building code may 
provide the spe-
cific prescriptive 
requirement that 
the fiber cement 
board siding shall 
be attached using 
6d common nails 
that penetrate each 
wall stud a mini-
mum of one inch. 

Conversely, the commercial building code 
states that the fiber cement board siding 
attachment needs to resist a wind pres-
sure resulting from a code-prescribed wind 
speed. 

Since its introduction in the 2003 
International Residential Code (IRC), pre-
scriptive requirements for fiber cement 
board siding attachment have been pro-
vided for different nail-base substrates 
that include wood structural panel sheath-
ing and wall framing (i.e., oriented strand 
board [OSB] or plywood). Subsequent edi-
tions of the IRC have included changes to 
the attachment requirements of the fiber 
cement board siding—such as minimum 
fastener size and head diameters, reduction 
in the number of fasteners, and fastener 
compliance with ASTM F1667, Standard 
Specification for Driven Fasteners: Nails, 
Spikes and Staples.3 Table 1 provides a 
summary of IRC fiber cement board attach-

ment requirements that are provided within 
Chapter 7 of the referenced building codes. 

As shown in Table 1, the IRC provides a 
prescriptive method for fiber cement board 
attachment that includes minimum type, 
size, and location of the fasteners when 
not located in a high-wind region. However, 
due to significant wind events that have 
impacted the coastlines over recent years, 
additional research has been performed. 
This research has resulted in changes in 
how wind pressures are determined—par-
ticularly in high-wind environments (i.e., 
hurricane coastlines), where the prescrip-
tive requirements for fiber cement board 
attachment may not be reflected. It should 
be noted that the referenced building codes 
provide commentary discussing the deter-
mination of wall covering attachment (e.g., 
fiber cement board) when the wind pres-
sures exceed a certain limit, which is typ-
ically for buildings located in high-wind 
environments. 

MANUFACTURER LITERATURE/CODE 
EVALUATION REPORTS 

Manufacturers have their products eval-
uated by certified testing agencies in order 
to verify compliance with the applicable 
building codes. The resulting code evalua-
tion reports are based on typical installation 
instructions provided by the manufacturer 
that include acceptable nailable substrates, 
types of fasteners, dimensional tolerances, 
and condition of the installed fasteners. 
This type of information is closely scru-
tinized when evaluating the adequacy of 
the fiber cement board attachment during 
construction litigation. Unlike the building 
codes that provide minimum requirements, 
the manufacturers’ literature and associ-
ated code evaluation reports may include 
best practices and alternative attachment 
details. For example, some manufactur-
ers provide supplemental documents that 
include information regarding the use of 
blind and face-nailing combinations for the 
purposes of repair. 

INDUSTRY STANDARDS
Mother Nature has recently produced 

extreme weather conditions that have test-
ed fiber cement board siding attachment 
conditions. These events have provided 
manufacturers and industry groups with 
performance data that are used to develop 
state-of-the-art construction practices. 

Industry groups and publishers—such 
as the Journal of Light Construction (JLC), 

Figure 1

Figure 2
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the Federal Emergency Management Agency 
(FEMA), and APA – The Engineered Wood 
Association (APA)—have produced best 
practices guidelines regarding fiber cement 
board siding attachment. Though the infor-
mation supplied by these groups may or 
may not be included in the building codes 
and/or manufacturers’ literature, the best 
practice guides provide supplemental infor-
mation that can be used by expert witnesses 
to evaluate an existing installation or to 
formulate repair specifications. 

JLC Industry Standard
Though JLC continually provides infor-

mation regarding the newest trends and 
best practices in construction, the JLC 

Field Guide to Residential Construction: A 
Manual of Best Practice10 (JLC Guide) has 
not been updated since it was first pub-
lished. However, the best practices outlined 
in the JLC Guide are considered to be appli-
cable today. For example, the JLC Guide 
provides recommendations regarding the 
location of fasteners, types of fasteners for 
face- and blind-nailing applications, and 
dimensions for fastener locations. 

FEMA Industry Standards
FEMA has published several docu-

ments describing best practices for building 
enclosures subjected to extreme environ-
mental events such as tornados, earth-
quakes, and hurricanes. Of these docu-

ments, FEMA P-499, Home Builder’s Guide 
to Coastal Construction,11 and FEMA P-424, 
Design Guide for Improving School Safety 
in Earthquakes, Floods, and High Winds,12 
provide best practices for the installation 
of fiber cement board siding. For instance, 
FEMA P-499 recommends that stainless 
steel fasteners be used to attach the fiber 
cement board siding to the structure within 
3000 feet of the coastline. The salt-laden 
air in a coastal environment can accelerate 
deterioration and corrosion of coated fasten-
ers in the absence of routine maintenance. 

APA Industry Standard
APA is recognized in the industry for 

standards related to engineered structural 

 Building Table  Fastener into Structural Panel  Spacing
 Code Number  Sheathing and Wood Stud  of Fasteners
 
 
   Requirement: Face Nailing:
 2003 IRC4 R703.4 6d corrosion-resistant nail 2 nails at each stud
   
   Footnote: Concealed Nailing:
   Minimum 0.102-in. smooth shank, One 11-gauge 1½-in.-long galvanized 
   0.225-in. round head roofing nail (0.371-in. head diameter,
    0.120 shank) or 6d galvanized box nail 
 2006 IRC5 R703.4  at each stud 
   

   

   Requirement: Face Nailing: 
 2009 IRC6 R703.4 6d corrosion-resistant nail One 6d common nail through the
    overlapping planks at each end

   Footnote:  Concealed Nailing:
   Fasteners shall comply with nominal One 11-gauge, 1½-in.-long galvanized
   dimensions in ASTM F1667. roofing nail through the top edge of 
 2012 IRC7 R703.4  each plank at each end

   

   Requirement: Face Nailing:
 2015 IRC8 R703.3(1) 6d common nail One 6d common nail through the
    overlapping planks at each end

    Concealed Nailing: 
    One 11-gauge, 1½-in.-long galvanized   
    roofing nail through the top edge of 
    each plank at each stud in accordance 
 2018 IRC9 R703.3(1)  with the manufacturer’s installation 
    instructions

Table 1: Summary of prescriptive building code requirements.
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wood products, including exterior wood 
structural panels used for wall sheathing 
(e.g., OSB and plywood). Since wood struc-
tural panels are considered to be a suitable 
nail base for fiber cement boarding siding, 
APA recently published a document regard-
ing the attachment of fiber cement board 
siding. APA Q250, Nail-Base Sheathing 
for Siding and Trim Attachment,13 provides 
information that references the installa-
tion of supplemental fasteners for smooth-
shank, ring-shank, and wood screws when 
these fasteners are not directly installed 
into studs (Figure 3). 

Based on the table provided in APA 
Q250, supplemental fastening into the nail 
base only (i.e., OSB and plywood) of the fiber 
cement board siding is allowed if the original 
fastener is not directly installed into a stud. 
For example, two additional fasteners are 
required if a stud is missed for a smooth-
shank fastener into 7/16-in. sheathing.

TYPICAL SIDING ATTACHMENT 
ALLEGATIONS 

The previously referenced paper by 
the authors1 outlined typical allegations 
asserted by plaintiff experts regarding fiber 
cement board attachment within the con-
text of construction litigation. The follow-
ing are typical allegations regarding fiber 
cement board attachment:

• Improper fastener type
• Inadequate fastener spacing

• Inadequate edge distance
• Fasteners not installed into framing
• Overdriven/underdriven fasteners
• Inadequate end distance

Several expert witnesses consistently 
opine that the above-referenced conditions 
constitute a construction deficiency based 
on the fact that they may deviate from 
a combination of the applicable building 
codes, accepted industry standards, and/
or manufacturers’ installation instructions. 
However, it is the opinion of the authors 
that while these conditions may deviate 
from written instructions, they do not 
always represent a construction defect that 
requires removal and replacement of the 
siding system. It is important for the expert 
witnesses to perform research and evaluate 
the as-built conditions by collecting fastener 
data and determining the need for a repair. 

As an example, an expert witness may 
allege that a significant percentage of the 
fasteners were not installed directly into 
the studs, but into the exterior sheathing 
only. This condition could result in damage 
or localized blow-off of the siding during 
a code-prescribed wind event. It could be 
the opinion of the expert witness that this 
condition would constitute a construction 
deficiency, due to not being installed in 
accordance with the manufacturer’s instal-
lation instructions (which is considered a 
technical violation of the applicable build-

ing code since the code requires that the 
manufacturer’s instructions be followed). 
However, manufacturers may allow alterna-
tive fastening (e.g., the use of blind and face 
nailing), in addition to industry standard 
organizations providing alternative fastener 
schedules (e.g., APA Q250) that allow the 
fiber cement board siding to be repaired in 
lieu of complete removal and replacement. 

Another example that an expert witness 
may allege is the use of improper fasteners. 
Manufacturers will provide minimum head 
diameter and shank diameter for several 
different types of fasteners. However, an 
expert witness may allege that a particu-
lar fastener—in this instance a ring-shank 
nail—would not be considered an appro-
priate fastener because it is not specifically 
referenced within the manufacturer’s litera-
ture. A preliminary engineering analysis of 
the withdrawal resistance of a ring-shank 
nail versus a smooth-shank nail will show 
that the ring shank has considerably more 
withdrawal resistance, especially when 
comparing both types installed into exte-
rior sheathing. It is clearly unreasonable 
to suggest that using a nail that provides 
improved performance represents a defect 
that requires repair. 

ANALYSIS AND EVALUATION
In order to support one’s position in 

construction litigation, sufficient data col-
lection and sample size relative to that issue 

Figure 3
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are considered to be important. With regard 
to fiber cement board attachment, the data 
collection provides the information that will 
be used to determine the adequacy of the 
as-built siding attachment conditions. As 
an expert witness, the following variables 
are considered to be important in the evalu-
ation of the fiber cement board attachment:

• Fastener type (i.e., length, shank 
diameter, head diameter, shank 
type)

• Horizontal fastener spacing
• Vertical fastener spacing
• Siding width and overlap (i.e., expo-

sure)
• Fastener end and edge distance
• Overdriven and underdriven fasteners
• Statistical count of fasteners into 

stud framing
• Substrate type and thickness
• Species of wood framing

In order to adequately evaluate the 
as-built conditions of the fiber cement board 
siding attachment to determine compli-
ance with the applicable building code, 
it may be necessary for the expert wit-
ness to perform a preliminary engineering 
analysis. Specifically, comparison of the 
withdrawal resistance of the fasteners with 
the code-prescribed design wind pressures 
using the variables collected will provide 
the information required to determine the 
adequacy of the fasteners. 

Design wind pressures are calculated 
using information provided in the applicable 
building codes or by using code-referenced 
industry standards, such as the American 
Society of Civil Engineer’s (ASCE’s) and the 
Structural Engineering Institute’s (SEI’s) 
Minimum Design Loads for Buildings and 
Other Structures (ASCE/SEI 7). The fasten-
er withdrawal resistance is determined by 
code-referenced industry standards, such 
as the American Wood Council’s (AWC’s) 
National Design Specification for Wood 
Construction. When the design wind pres-
sures and withdrawal resistance of the 
siding fasteners are established, the expert 
witness can evaluate and determine wheth-
er the as-built conditions of the fiber cement 
board attachment are adequate (i.e., meet or 
exceed building code requirements). 

RECOMMENDED REPAIRS
There are a variety of conditions (i.e., 

environmental, construction, etc.) that can 
determine the type of repair that may be 
required. Based on the research and engi-

neering analysis, an expert witness may 
typically opine on one or more of the follow-
ing repair options that include, but may not 
be limited to:

• Complete removal and replacement
• Localized removal and replacement
• Installation of supplemental fasteners
• No repair

The determination of each type of rec-
ommended repair is based on the area of 
inadequate attachment. For example, sup-
plemental fasteners may only be necessary 
at the top floor corners due to the existing 
fasteners not being able to properly resist the 
increased wind pressures at this location. 
It should be noted that, depending on the 
result of the engineering analysis, an expert 
witness may assert that repairs are unneces-
sary when a deviation from the manufactur-
er’s installation instructions may exist. 

CONCLUSIONS
Based on the number of variables 

that can affect the adequacy of the fiber 
cement board siding attachment to resist a 
code-prescribed wind event, it is not reason-
able to assert that the installation is imme-
diately defective due to a deviation from the 
published manufacturer’s literature. It is 
important for every expert witness to per-
form a thorough evaluation of the as-built 
conditions to determine the appropriate 
repair or if a repair is even necessary. 
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