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Analysis of the Transverse Load
Test Results from EMLA Report
L-11-1869 per ICC-ES AC191-11

by

J. Ryan Smith, P.E.

1. Introduction

The Expanded Metal Lath Association (EMLA), a Division of the National Association
of Architectural Metal Manufacturers seeks to promote the use of Expanded Metal
Lath through code advocacy, testing and education. EMLA members produce metal
lath in accordance with ASTM standard C847. One of the most common types of lath
utilized in the United States today is 2.5 self-furring expanded metal lath. The 2.5
designation represents the standard weight per square yard of lath. Self-furring
means the lath features grooves or dimples which offset the center of the expanded
steel sheet from the framing member or sheathing into the stucco layer providing
adequate cover for the lath as well as locating the reinforcement closer to the
centroid of the stucco providing better resistance to positive and negative loading.
2.5 self-furring laths are commonly utilized in exterior wall application where three-
coat stucco systems are applied. Stucco systems are often applied over discretely
spaced metal or wood framing members, with and without exterior sheathing.
These metal lath and stucco systems serve as the cladding for many commercial and
residential structures. The exterior cladding, during the life of the structure, may
experience transverse loading from wind or seismic events as well as other loading
when designed to carry these loads.

With a general lack of industry published data or research for stucco systems, the
EMLA conducted testing on common metal lath and stucco assemblies to provide
baseline data to designers, end-users, and standards organizations. The objective of
this report is to analyze this data and provide allowable loads for the tested
assemblies. Allowable load calculations may also serve as a basis for the EMLA to
obtain an evaluation service report from a recognized code certification agency on
the values for these systems. Design professionals use allowable transverse load
data to select their exterior cladding system and to specify elements of the exterior
wall assembly such as framing member type, spacing and properties; fastener size
and spacing; lath type and properties; and sheathing requirements.

Construction of these assemblies consists of three different types of framing
members; 2x6 #2 wood studs, 6” x 16 gauge steel studs, and 3-5/8” x 20 gauge steel
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studs. The framing members for each test were spaced at 16 inches on center. The
steel studs were sheathed with 5/8” exterior gypsum sheathing, while the wood
studs were not sheathed. Metal Lath was installed with #8 modified truss screws
spaced at 6 inches on center for all assemblies. The following table outlines the 3
types of panels that were constructed.

Table 1 - Sample Construction Details (reproduced from Smith-Emery L-11-1869a)

Fastener (Lath . Number of
ID Lath Stucco Frame ( Sheathing
to frame) Panels
, 2.5 self-furring, 3-coat | 3-5/8 inch, 20 gauge | , 8 Il}gdl_ﬁed 5/8"
A i - i " =, | truss screw at 6
expanded metal lath | stucco | stud, 16" on center - gypsum
6” on center
e . #8 modified .
2.5 self-furring, 3-coat | 6inch, 16 gauge DN 5/8"
B i = ] W o=e truss screw at 6
expanded metal lath | stucco | stud, 16" on center » ) gypsum
6” on center =
. . . 2x6 wood stud (#2 | #8 modified
2.5 self-furring, 3-coat " DO
C = ] SPF) at 16" on truss screw at none 6
expanded metal lath | stucco ) » .
center 6” on center

Smith-Emery Laboratories, International Accreditation Service (IAS) Testing
Laboratory TL-191, conducted 18 total wall panel tests to determine the ultimate
(nominal) transverse load for the 3 assemblies described above for positive and
negative loading conditions. It should be noted that the assemblies were not
subjected to cyclic loading and caution should be taken when utilizing the results for
seismic loading conditions. The test method is generally described below and
presented in detail along with the test results in Smith-Emery Laboratories’ report
L-11-1869a (enclosed).

2. Stucco Panel Transverse Load Tests

The stucco panels were constructed in 48” by 48” panels in accordance with ICC-ES
AC191. The three coats of stucco were applied with 2-days between the scratch coat
and the brown coating, and 7-days between the brown coat and finish coat. Six
samples were constructed for each of the three assemblies, for three tests in each
direction for positive and negative loading. The panels were oriented horizontally
in the vacuum test chamber and a uniform load was applied through plastic sheeting
and the differential pressure created by the vacuum removing air from the chamber.
The pressure levels were incrementally increased in 5-minute intervals and
deflection and load measurements were taken at each increment.
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3. Allowable Transverse Loads

The EMLA contacted ICC-ES for clarification on Acceptance Criteria AC191-11 to
determine an acceptable factor of safety for the tested assemblies. ICC-ES
recommended a factor of safety of 3.0 referencing Acceptance Criteria AC11-10 for
Cementitious Exterior Wall Coatings, Section 4.3.2.1. The allowable load values are
summarized in the following tables.

Table 3-1: ASTM C847 - 2.5 Self-furring Metal Lath with 3-Coat Stucco
Allowable Transverse Loads

Allowable Allowable
Pressure Pressure
Framing Stud Spacing . [Average [Average
Member (inches) Sheathing Ultimate Test | Ultimate Test
Load] Load]
(Positive, psf) | (Negative, psf)
3-5/8" x 20ga 5/8” Exterior
”n 87 50
Steel Stud 16 Gypsum [262] (149]
(0.0329” min.) Sheathing
3-5/8"x 16ga ) 5/8" Exterior 188 132
Steel Stud 16 Gypsum [564] [396]
(0.0538” min.) Sheathing
2x6 #2 SPF 16" None 107 133
Wood Stud [322] [398]

¢ All assemblies were constructed with #8 Modified Truss Screws spaced at 6”

on center maximum.

* A Factor of Safety of 3.0 was used for all allowable load values per ICC-ES
AC11-10.
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4. Performance Analysis

The standard deviations for the results of each assembly test are shown in the table
below and are expressed in pounds per square foot and as a percentage of average
nominal values:

Table 4-1: Statistical Analysis of Test Results

Positive Negative
Load (+) Load L%) ad (-) Load
. Standard Test Stan Test Stan
Framing Metal . Standard
Deviation | Devasa % . . Devasa%
Member Lath Deviation
(Ibs) / of Ave. (Ibs) / Mode of Ave.
Mode of Load . Load
. of Failure
Failure
3-5/8"x 20ga
Steelstud | 2 SF Fligﬁal 3.8% Fle‘i‘&ral 6.1%
(0.0329” min.)
3-5/8"x 16ga
Steel Stud #o st No g:i.lire* 2% Stucigérack 6.6%
(0.0538” min.)
41.8 9.5
2x6 #2 SPF 2.5 SF Frame Conn, 12.6% Pull-Thru 6.1%
Wood Stud
Stucco Crack

*Assembly reached maximum load capable by test method / apparatus.

The standard deviations for the test show repeatable values with all assemblies
having a standard deviation as a percentage of average values less than 15%.
Additionally all test values fell within 15% of the average. (14% maximum for test
C2). The results of the tests demonstrate repeatability of these tests and consistent
performance of the assemblies. Furthermore the mode of failure was consistent
within each assembly and loading condition.
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5. Conclusions

Expanded metal lath demonstrated consistent performance in the tested assemblies.
The factor of safety provided by the ICC-ES of 3.0, the repeatable modes of failure,
and low standard deviations of the results provides validity to these allowable
values.

While the allowable transverse load for negative pressure was always lower than
the values for positive pressure on the same assembly, the negative values were
high enough that the systems should provide adequate performance for most
structures in the United States. Indeed the lowest allowable transverse load under
negative pressure was 50 pounds per square foot (psf) for a 3-5/8” x 20 gauge steel
stud. 50 psf will generally exceed the ASCE 7 calculated interior zone component
and cladding wind loads on structures except for very tall buildings or those located
in high wind, coastal environments. In practice, most structures with component
and cladding loads greater than 50 psf will require heavier framing than a 3-5/8" x
20 gauge steel stud because of other design considerations.

The EMLA tests have generated data for assemblies and systems that did not
previously exist. These values, when used within the limitations stated below, can
be employed by design professionals allowing them to make informed decisions in
the selection of their exterior cladding system. Furthermore these values provide
substantiation for decades of performance of C847 Metal Lath and the installation
procedures developed by the ASTM C11 committee.
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6. Limitations on Application

The results of this work are allowable transverse loads for exterior cladding systems
following the construction utilized in the tested assemblies. The lesser of the
published allowable loads and code-prescribed calculated values for the specific
mode of failure for each assembly should be used in design.

The allowable transverse loads presented in this report are appropriate for the
design of exterior cladding systems for assemblies where the specified material
properties exceed the physical properties for the materials used in the tested
assemblies listed in this report and Smith-Emery’s Laboratories’ report L-11-1869a
(enclosed). Use of the reported results for assemblies with different material
properties (steel, wood, or plaster), framing member spacing, fasteners, and
fastener spacing should only be done by a licensed professional engineer with a
clear understanding of the mode of failure and code-prescribed calculation method
for each possible mode of failure. The Designer of Record shall review and approve
any plans or specification where a system described herein is specified. The use of
this report, findings, or opinion contained herein for any other purpose shall be at
the users’ own risk.
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