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Ab str act - The results of an experimental program designed for the purpose of 
evaluating brick veneer walls with metal stud backups are reported. The pro­
ject included testing of wall ties, flexural testing of full-scale wall systems, 
and water permeance testing. Six full-scale walls were tested, three with posi­
tive pressure and three with negative pressure. The walls were tested to load 
level s up eo three times the load recommended by the metal stud manufacturers. 
The lateral load test results are reported in the form of deflection profiles 
at various load leveIs. 

1. INTRODUCTION 

The use of metal studs as a backup material for brick veneers has become 
a widely-used practice in construction in the United States. The wall system 
gives the same appearance as traditional brick masonry, while the steel stud 
backup system may be erected with more speed and economy than a backup wythe 
of masonry. The steel stud s ystem is lighter in weight than maso~ry backup 
systems, .and may be easily insulated for thermal and sound control o 

One area of concern of the steel stud and brick veneer wall system is 
t he large difference in flexural stiffness between the metal stud backup and 
brick veneer. Although the metal stud has sufficient strength to carry alI 
of the lateral wind loads, it may not da so without experiencing deflections 
t oo large for the 'brick veneer, to withstand without flexural failure . Ac­
cor ding to simple beam theory, the stiff brick veneer, which is tied to the 
me t a l stud backup with metal ties, carries substantial lateral load until 
fl exural tensile cracks form o Only after flexural failure of the brick wythe 
wi l l a significant load be transferred to the metal stud backup. The conse­
quences of flexural failure of the brick veneer are water permeance or, in 
ext r eme cases, catastropic structural failure of the wall system. 

Most members of the Metal Lath/Steel Framing Association recommend a 
des ign cri teria for brick veneer walls supported by metal studs in which the 
stud alone acting as a simple beam resists alI lateral load without exceeding 
a mi dspan deflection of L/360. The Brick Institute of America , however, 
does not feel that this design procedure assures suffic ient stiffness of the 
wal l system to prevent cracking of the brick veneer. The purpose of the ex­
per imental research described herein was to determine whether or not wall 
sys t ems designed according to Metal/Lath Steel Framing Association cri teria 
would perform adequately. 

2. SCOPE OF RESEARCH 

The scope of the research project included two experimental phases and 
development of an analytical modelo The subject of this paper includes 
r esults of lateral load testing of full-scale wall panels laterally loaded 
wi t h either positive or negative pressure. AIso included are results of 
wat er permeance tests of the full-scale panels which were load tested . 
Due to space limitations, the results of the tie tests are not given. 
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The analytieal phas e ineluded the development of mathematieal models 
whieh prediets the behavior of the walls tes ted as well as the effeets of 
e hanges in certain variables. 

3. TEST PROGRAM 

3.1 Test Specime~ 

The full-scale lateral load test specimens were constructed accordin g 
to details shown in Fig. 1. The metal stud was 9.21 em deep, 240 em high , 
a nd 0.912 IT@ thick. Th e strong axis moment of i ner tia was 22.5 cm4 and t h e 
allowable bending moment was 667 N·m. Gypsum wallboard and gypsum sheath i ng 
were sci:e'N'ed to the stud at 20 em int e rvals with No . 6 shank self - drilling 
screws, 2.5 em long with flared heads. 

The wall tie seleeted was an adjustable tie (Fig. 2) with 0.190 em 
thiekness baeking and wire diameter of 0.437 em. The axial stiffnes of t he 
tie was measured t o be 13 kN /em in eompression and 2.6 kN/em in tension . 

The brick veneer was constructed with Type S port land cement-lime mor tar 
in running bond. The first course of brick was placed in a bed of mort a r 
spread on t op of metal flashing. Three weep holes were provided at the base 
of each wall. 

Both the dry wall and the masonry were constructed by contractors f ami­
liar with such construction and was observed continuously by at least on e 
of the authors. The walls were cons truct ed and t es ted in groups of three. 
The first three walls were tested with positive pressure (i.e. compressed 
air), the next thr ee , n ega tive pressure (vacuum). The first group of thre e 
walls, both the backup dry wall and t he masonry veneer, were constructed a t 
the same time. Up on completion of t es ting of this group of walls, it was 
observed that the dry wall was s till in e xcellent condition. The test dat a 
also indicated very little res idual deflection r esu lting Erom positive pres ­
sure tests. Therefore, the same three dry walls were reused in the second 
phase of testing. That is, the brick veneer was sawed into pieces an d re­
moved, the wire por tion of the ties replaced, and new brick veneer cons truc ­
ted. The primary purpose for reusing the dry wall was to eliminate as many 
variables in the t es tin g program as p os sible. Re using the dry walls was 
the b es t way to assure that the stiffness of the backup system did not 
vary between the positive pressure and negative pressure tests. Unfor­
tunately , it was not possible to reuse the brick veneer. 

3 .2 Quality Control 

Quality control of the b rick veneer included mortar tests, bri ck t ests , 
and brick prism tests . Mortar tests included flow, air content, cub e 
st rength , and cylinder strength. Brick tests included cold water and boil­
ing wate r absorpti oll, initial rate of absorption, and compressive strength . 
Prism tests included compression and fle xural tests. Results of quali ty 
control tests are shown in Tables 1, 2, and 3. AlI tests were conduct ed 
in accordance wit-h test methods published by the American Society for 
Tes tin g and MateriaIs. 

4. TEST PROCEDURE 

4.1 Lateral Load Tests 

Lateral load t es ting was accomplish e d us ing a plywood Erame equipp ed 
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"'li th an elec tri c vacuum cleaner motor and impeller . The chamber "'las con­
st r ucted 50 that it completely surrounded the top and sides of the brick 
venee r "'lall "'lith an a irspace of a pprox imately 2 em. In arder to seal this 
ai r gap, thus minimizing air leaks during tests, a rubber tub e "'las placed 
be t"'leen the perimeter of the brick venee r and the inside "'lal l of the t est 
chamber (F i g . 3). Before load tes ting the "'lalls, the tube "'las inflated to 
ap ressure of 60 kN /m 2 . The purpos e of the tube "'las to provide an air seal 
"'li thout significantly restraining lateral deflection of the brick veneer. 

4. 2 Water Permeance Tests 

The tests fo r "'later pe rmeance "'lere an adaption of "Water Permeance of 
Masonry," ASTM E514-79. Ho"'lever, since the back side of the brick "'la11 "'las 
no t accessible, it "'las necessary to modify several of the techniques . The 
t es t chamber "'las clamped to the "'lall at a distance of approximate1y 75 em 
fro m the base. This position "'las chosen so that the region of the "'la11 
t ha t "'las subjected to high flexura1 stresses "'lould aIs o be exposed to the 
"'la te r permeance chamber. Ho"'lever, the large v olume of masonry belo"'l the 
"'la te r pe rmeance test chamber absorbed "'later tha t wou l d ordinarily collect 
i n the flashing in a s t anda rd E5l4 testo Thus, collection of wa ter in the 
fl a shing was not as meaningful as in the standard E5l4 test o The resu1ts 
are reported, however. 

The "'later fo r the "'later pernleance test "'las a closed-loop system. Water 
"'las col1ected at the base of the "'later permeance chamber and returned to the 
drum from which wa ter was pumped. In theory, any loss of water from the 
clos ed - loop s ystem represents that either absorbed by the "'lall of that pene­
trat ing the wall. In practice, ho"'lever, it "'las not possible t o sea l the 
pe rimeter of the "'la ter permeance chamber completely. A1though every at ­
temp t "'las made t o insure a closed system, leaks were inevitable. There­
fo re, the r esults of this t est phas e are lower bond values for "'later leakage. 

4 .3 Instrumentation 

The bri ck veneer and dry "'la11 panels were instrumented "'lith mechanical 
dial gages accurate to "'lithin 0.025 mm. A suff i c ient number of dail gages 
was attach ed in arder t o ob t ain a complete deflection profile of both walls. 
The gages which measur e d the brick veneer deflectioITwere mounted on the 
me ta l stud side of the wall system, and had extensions which passed through 
holes drilled in both layers of gypsum board to permi t contact with the 
br ick . Dial gages intended t o monitor dry wa11 deflec tion were mounted 
adj acent to those used t o measure brick veneer deflection . Gages were 10-
ca ted at approxima tely the height of the wall ti es . It was, therefore, 
possible to determine the difference in wall deflection at the tie loca­
tion. A total of 20 dial gages was used on each wall tes t o 

La t eral load was monit ored by a manome ter mounted on the lateral 
load ing chamber . The rnanomete r "'las accurate to within 0.5 mm resulting in 
pressure rea dings accurate to within 5 N/m 2 . 

4 . 4 Test Sequence 

Each wall was tested according t o the fo110wing procedure. 

1. Prec ondition for water perrneance, 24 hours. 

2 . Allow wall to dry, 24 hours. 
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3. Perform first water permeance tests, 3 hours, 
remove water permeance chamber. 

4. Attach lateral load chamber, load test wall to 
one time design load, unload, remove chamber, 
attach water permeance chamber, seal with 
caulking compound. 

5. Perform second water permeance test, 3 hours, 
remove water permeance chamber. 

6. Attach lateral load chamber, load test wall t o 
2 times design load, unload, remove lateral 
load chamber, attach water permeance chamber, 
seal with caulking compound. 

7. Perform third water permeance test, 3 hours, 
remove water permeance chamber. 

8. Attach lateral load chamber, load test to 
three times design pressure. 

Dial gages were read at l oad increments of 0.25 k N/m
2 

both during loading 
and unloading. Residual deflections were recorded at t he end of each load 
tes to At the beginnin g of the next day's test, the initial readings of the 
dial gages were zeroed. Therefore, a wall which deflec t ed 10 mm on the 
second day of t esting and which experienced a 1 mm residual deflection at 
the end of the first day's test would have experienced an absolute deflec­
tion of 11 mm . 

5. TEST RESULTS 

5.1 Results of Lateral Load Tests 

The best representation of lateral load test results are deflection p r o ­
file graphs at increasing load levels. Space limitations do not permit in­
clusion of all of these graphs. However, Figs. 4-8 illustrate typical re­
sults. This group of 5 figures includes deflection profiles of both brick 
veneer walls and dry walls. 

The behavior shown in Fig. 4 was generally characteristic of three 
of the walls tested (Wall No. 1, 3, and 5). That : is, the deflected shape 
was a continuous smooth curve up t o a lateral load level between 2.5kN/m2 

and 2.74 kN/m2 , after which a flexural tensile cráck formed which com­
pletely altered the deflection profile and magnitude. Figure 5 shows the 
corresponding dry wall deflection. Although it remained a smooth con­
tinuous curve, the dry wall deflection increased markedly at the load 
level corresponding to cracking of the brick veneer. Figur e 4 also il­
lustrates how the top of the brick veneer moves laterally due to the ab­
sence of a positive lateral support. Figure 1, Detail A, illustrates 
that the top of t he brick veneer is supported elastically by a neoprene 
pad, friction fit between the top of the brick veneer and the bottom of 
the shelf angle above. The magnitude of the top end deflection increased 
in proportion t o the l oad up to a value of approximately 2.5 mm before 
cracking. After cracking, no appreciable top deflection was observed with 
increased loading . 



Figure 6.illustrates the ~eflection profile of Wall No. 2, the only 
~all to e~perlence fle~ural fallure a t a.load less than twice the design 
load. ThlS wall experlenced flexural fallure at a load between 1.25 and 
1. 50 kN/m2 . Otherwise, its behavior was very similar t o that of Walls 1, 
3, and 5. 

Figures 7 and 8 illustrate the deflection profiles of the brick ve­
neer wall and dry wall of Wall No. 4, r espectiv ely , at three times design 
load. The behavior of thi s wall was similar to that of Wall No . 6, in 
that flexural failure of the brick veneer did not occur . Large top end 
defle ctions were observed, reaching a magnitude of 1.35 em. Wall No. 6, 
though similar in behavior, exp e rienced a top deflection of 2.15 em . 
Figure 8 shows that the deflected shape of the dry wall remained con­
tinuous and did not possess the characteris t ic large increase in deflec­
tion associated with cracking of the brick veneer. 

5. 2 Results of Water Permeance Tests 

The results of the water permeance tes t s summarized in Table 4 were 
gene ral ly disappointing to ~he a u thors. Because of the imperfections of 
the tes t method, or a t least in the a uthors' ability to perform the t est, 
the da ta is not completely reliable . 

In spite of the uncer tainties associated with the water permeance tests, 
a few observations are still possible. In the first group of t hree walls, 
Wall No. 2 had the highest rate of leakage measured by either method, and 
also had the worst performance in resisting lateral load . 

Another observation from Table 4 concerns Wall No. 2, the only wall 
that experienced a flexural c rac k prior to a water permeance test o This 
wall showed more change in water leakage after the load to one time design 
l oad than it did after the flexural crack. That is, contrary tO ' what was 
expected, a flexural crack did not cause a substantial increase in leakage. 
The a uthors do not b e lieve that this is generally true. In this test, the 
forces that produced the crack were not present during the water permeance 
t est o The crack was able to close und er the self- weight of the wall, in 
t he abs ence of other forces that would tend to prevent a reclosing. 

If one chooses to eva14ate th e data without regard to its uncertainty, 
he might conclude from Table 4 that water permeance increases in walls sub­
j ec ted to one time design load. At least, this is so for four of six walls. 
I n the other two \~alls, the loss of wa ter was the same both days. If the 
change in water loss were in fact due to loading, then one might expect 
t he loss of water on the third day of t es ts to be even greater. This was 
t rue in three of six walls. However, in two of the walls, the third day 
l os s was smaller than that obtained on the second day. 

6 . ANALYSIS OF DATA 

6 . 1 Development of Mathematical Model 

A mathematical model was developed using simple beam theory in which 
t he two walls were treated as vertical beams connec t ed by linear springs. 
Boundary cond i tions of the beams were chosen to match the conditions of 
t es ts as closely as possible. The brick veneer was treated as pinned at 
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the base, and free at the top. Th e dry wall was considered simply-support e d 
at the base and the top. The modulus of e lasticity of the masonry in flexure 
was measured experimentally from a b eam c ut f r om Wall No. 1 and was, 
E = 6030 MN/m2 

m 

The metal stud dry wall was modeled first as a beam having a moment of 
inertia equal t o that of the st ud alone , then, as a transformed beam having a 
moment of inertia corresponding to the me tal stud acting compositely wiZh th e 
gypsum wall board. Respective values of moment of inertia were 22.5 em and 
57.9 cm4 . 

The most difficult feature of the test specimens to mathemat i cally model 
was the stiffness of the neoprene support at the t op of the veneer wall. Other 
sources of uncertainty were the amount of composite action between gypsum boards 
and metal studs and the degree of end r o tational restraint provided at the top 
and bottom of the metal stud wall. 

The mathematical model was capable of modifica tio n which permitted the 
placement of an internaI hinge in the brick veneer wall. This moment release 
allowed the model to predict post cracking behavior of the wall syst em. Re­
sults of the model with and without an internaI hinge are presented in Figs. 
9 and 10. 

6 . 2 Model Notation 
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Several terms were defined in the development of the mathematical model: 

A relative flexural stiffness o f masonry to axial 
stiffness of one wall tie 

where 

E I /KL3 
m m 

E 
m 

I 
m 

K 

L 

modulus of elasti c ity of masonry (see section 6 . 1) 

moment of inertia of a strip of masonry having a 
width equal to the horizontal tie spacing 

axial stiffness of a single wall tie (see section 3.1) 

height of brick veneer 

B relative flexural stiffness of brick veneer to flexural stiff­
ness of backup drywall 

where 

KE 

K/KE 

E I /E I m m s s 

E 
s 

modulus of elasticity of steel 

203 GN/m
2 

Is moment of inertia of backup system 

axial stiffness of elastic support at the top of the brick vene er 

ratio ofaxial stiffness of interior ties to elastic support at 
top of wall 



7 . DISCUSSION 

The behav i or of the wall system tested was complex and difficult to modelo 
probab l y the most meaningfu l way t o e v aluate the effectiveness of the wall 
sys tem is to compare the bendin g momen t in the bric k veneer wall backed up 
by the metal stud syst em t o that of the brick veneer wall as if it resisted 
alI lateral load alone . ' The dif fe rence in these bending moments represents 
t he amo unt by which the backup system reduces the load carrying requirements 
of the bric k veneer alone . Using the values of wall stiffness, end support 
st if fness , compos it e ac tio n of met a l s tud wall, boundary conditions, etc., 
which best fit the mathematical mode l t o the experimental data, the bending 
moments in the brick veneers we r e ca l c ulated (Fig s . 11, 12, and 13). Lines 
which are identified "bric k wall only" a re plots of the moments in the brick 
wa l l without backup. An example of the usefulness of such a plot ma~ be il­
lus trated from Fig . 11. The maximum nondimensionalized moment, M/QL for 
B = 4.712, A = .0071, K/KE = O is found from the graph to be 0.075. I f the 
brick veneer resisted a lI of the load, the value would be 0 . 125. Therefore, 
according to the model, the bending stress of the "backed Up" wall would be 
60 % of a wall which was not backed up . 

The effect of the stiffness of the support at the top of the brick wall 
can be illustrated by F i g . 12. A wall having K/KE = O, which corresponds 
t o a rigid end spring, has nondimensionalized maximum moment of 0.103. The 
same wall having K/KE = 100, corresponding to an extremely flexible top 
s pring , has a nondimensionalized moment of 0.050. The same wall without 
bac kup has a nondimensionalized moment of 0 . 125 . Thus, a wall with stiff 
l ateral suppor t at th e top would have 83% of the stress of a wall without 
bac kup. The same wall wi th very flexible top support would have only 40% 
a s much flexural stress as a wall without backup. It is therefore expected 
that brick veneers supported by shelf angles with flexible support at the top 
can be expected to perform better than those which have stiffer lateral sup­
port o The effec t of K/KE is not as great when the ties are stiffer, as shown 
in Fig. 11. Here there is little difference between values corresponding to 
K/KE = O and K/KE = 100. 

The effect of relative flexural rigidity is shown in Fig. 13. When the 
brick veneer is 4.712 times stiffer than the dry wall (no composite action), 
t he nondimensionalized moment is 0.075, compared to 0.125 with no backup. 
When the relative flexural stiffness decreases to 1.828 (full cornposite 
action), the nondimensionalized moment decreases to 0.053. Thus, for 
B = 4 . 712, the veneer carries 60% as much bending moment as it would with­
out backup. When B i s decreased t o 1.828, the percentage decreases to 42%. 
The authors feel that, du e to partial composite action, the actual value is 
probably near 55%. 

Figure 13 also illustrates that the use of relative stiffness (EI) as 
a means of distributing load to each wythe is not a good method of designo 
Fo r example, a value of B = 1 would imply equal distribution of lateral load 
t o each wythe, thus a 50% reduction in ' bending stress. However, Fig . 13 
i llustrates a 70% reduction for B = 1. Similar inaccuracies are observed 
f or other values Df B. 

The forces in the wall ties were found to be non-uníform. In fact, 
analysis shows that ties can even have dífferent signs depending upon boun­
dary condítions at tie loca tion. According to the computer model, the 
f or ces in 'the ties ranged from O up to values as high as 20% of the total 
f o rc e on the entire wall. Thus, since there were a total of 14 ties in ~he 
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wall, the practice of distributing load equally to alI the ties would result 
in a maximum of only 7% of total wall load per tie. A second implication of 
unequal tie force distribution is that the backup wythe is Dot uniformly 
loaded. In fact, the distribution of loa d on the backup wythe is much 
larger near the supports than it is near midspan. SiDce the backup wall is 
much stiffer in resisting lateral force near a support, it i s logical tha t 
more force would be attracted to these l oca tions. 

8. SUMMARY AND CONCLUSIONS 

An experimental and analytical study was performed on brick veneer wal l s 
with metal s tud backup. A mathematical model was developed in order to ex­
plain the behavior of the walls tested as well as predict the effects of 
other variations in the wall construction. Based on the test results and 
the computer model, the following conclusions were reached: 

1. Test results showed that alI six walls tes ted were 
capable of resisting their design lateral wind load 
without flexural cracking; five of six walls reached 
twice design load without flexural cracking; and two 
of six walls reached three times design load without 
cracking. 

2. Water perrneance tests performed on the walls were in­
conclusive due to experimental problems with the 
test method. 

3. The modulus of elasticity of the brick ma s onry tested 
was significantly lower than would have been obtained 
by calculations from present USA standards. 

4. In the walls tested, it appears that the metal stud 
backup reduced the flexural stress on brick veneer 
about 45% compared to that of a veneer without 
backup. 

5. Forces in the wall ties a re nonuniform, even when wind 
pressure is uniformly distributed . The practice of 
distributing force to ties uniformly in design ap ­
pears to substantially underestimate maximum tie forces . 

6. Composite action between the metal studs and gypsum 
sheathing, though partially present, does not signi­
ficantly alter the load which must be resisted by 
the brick veneer. 

7. The use of flexural rigidity as measured by the value 
EI as a means to distribute lateral load to each wythe 
is inaccurate. Such factors as tie s tiffness, span 
difference between the two wythes, and boundary con­
ditions have as much effect as relative rigidity on 
distribution of lateral load. . 
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TABLE 1 - BRICK PROPERTIES 

ABSORPTION (%) 

SAMPLE COMPRESSIVE 5 Hr . 24 Hr . 5 Hr SATURATION INITIAL RATE 
STRENGTH COLD COLD BOIL COEFFICIENT OF ABSORPTION 
(MN/m2

) (g/194 cm2 ) 

1 117 5 . 28 5 . 33 7.35 .73 7.8 
2 119 5.53 5 . 81 7 . 99 .73 13.5 
3 129 5.57 5.80 7.95 .73 12 ; 0 
4 141 5.10 5 . 47 7 . 36 . 74 9.5 
5 139 5 . 02 5.28 7 . 27 . 73 9.0 

Mean 129 5.30 5.54 7 . 58 . 73 10.4 

TABLE 2 - PRISM PROPERTIES 

Wall No . Test Type No. of Tests Mean Stress Coef . of Variation 
(MN/m2

) 

1, 2, 3 Compression 3 27.8 5.7% 
Bending 3 0.61 18.5% 

4, 5, 6 Compression 3 35.6 6 . 8% 
Bending 3 1.01 16.3% 
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TABLE 3 - MORTAR PROPERTIES 

Wall No. Batch No. Type Test No. of Tests Mean Stress Coef. of 
MN/mL Variation 

% 

1, 2, 3 6 Cube, Comp. 3 20.8 2.6 
8 Cube, Comp . 3 21.8 2 . 4 

Cube, Splitting 3 1.34 20.5 
Cylinder, Comp. 3 15 . 0 5.9 
Cylinder Splitting 3 1.92 22.7 

4, 5, 6 3 Cube, Comp . 3 12 . 1 11.1 
Cube Splitting 3 1.37 18.1 
Cylinder, Comp. 3 10 . 8 5.6 
Cylinder Splitting 3 1.85 14 . 7 

7 Cube, Comp. 3 15.4 8.6 
Cube, Splitting 3 1.53 3.7 
Cylinder, Comp . 3 12 . 3 4 . 0 
Cylinder Splitting 3 1.89 26.7 

TABLE 4 - WATER PERMEANCE TEST RESULTS 

Wall No. Loss of Water - System Water Collected on Flashing 
(liters) (liters) 

1 day 2 days 3 days 1 day 2 days 3 days 

1 1.3 1.6 2 . 0 O O O 
2 2.3 3.9 1.9 0 . 28 0 . 57 0 . 02 
3 1.0 1.0 0.7 O O O 
4 0.5 0.8 0 . 9 O O O 
5 1.8 2.0 3.0 0.66 0 . 15 1.23 
6 0 . 5 0.5 0.5 O O O 
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Fig. 4 Brick Wa!! Disp!acement P.rofi!e to 3 Times 
Design Load for Wa!! No. 1 
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Fig. 5 Drywall Disp!acement Profile to 3 Times Design 
Load for Wall No. ! 
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Fig. 6 Brick Wall Displacement Profile to Twice 
Design Load for Wall No. 2 

S. DO I. DO 

WALL NO. 4 BRICKWALL (LOAOINGl 
MAX. LOAO=3.S0 KN PER SQ M 
NEGATIVE PRESSURE 

LEGENO 
[!] UIIIDa. 025 " 

(!) laADa.OSll " 

Ao UIRDa. 102 " 

+ L.tJAIIa.IS2" 

X UIAa-.a~ " 

~ UIIIIJoo.2S1l " 

+ UlRDa.27i" 

~ LGADa.3OIl " 

Z UIIIDa. 'SI " 
Y UIIIDa. 3SII • 

NOTE:LOAO IS IN METEAS OF WATEA. 

i. ao 12.00 1 .00 !B.OO 2 .00 
OIS~LACEHENT X lOMM-3 METERS 

Fig. 7 Brick Wall Displacement Profile to 3 Times 
Design Load for Wall No. 4 
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NEGATIVE PRESSURE 
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Fig. 8 Drywall Displacement Profile to 3 Times Design Load 
For Wall No. 4 
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BAICKWALL OISPLACEHENT AT OESIGN LOAO (HHI 

Fig. 9 Computed Displacement Profile of Brick Veneer 
at Design Load (1.17 kN/m2) Before and After Cracking 
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Fig. 10 Computed Displacement ~rofile of Drywall at 
Design Load (1.17 kN/m ) Before and After 
Cracking of the Brick Veneer 
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Fig. 11 Nondimensionalized Bending Moment Diagram of Brick 
Veneer for Various Ratios of K/O with Stiff Ties 
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Fig. 12 Nondimensiona1ized Bending Moment Diagram of Brick Vener 
for Various Ratios of K/KE with F1exib1e Ties 
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Fig. 13 Nondimensiona1ized Bending Moment Diagram of Brick 
Veneer for Various Ratios óf Flexural 5tiffness 
with 5tHf Ties 
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