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Adhered Veneer in Earthquake, Storm and Prefabrication 

By 

WALTER L. DICKEY* 
Consulting Structural Engineer 

Higg1ns Brick Company 

A revlew of the use of Adhered Veneer in earthquake area, the bas1e method of UBC 

installation and the tests of bond made for variations of the method, especially for 

a correction to the ASTM Standard method for absorption testo Also this ls a review 

of some of the aspects of panel connections and story drift in prefabricated panels . 

* Past President of The Masonry Society; Past President, and member of Masonry Sub­
commlttee, of Structural Engineers Association of Northern California; Life Member 
of American Society of Civil Engineers; Fellow of American Concrete Institute; Com­
mittee 00 Manufactured Masonry Units, American Society for Testing and MateriaIs; 
American Consulting Engineers Council and Consulting Engineers Association of 
California. 
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The subject of this discussion is Adhered Veneer. Veneer is basically a non-

structural facing to add surface colar texture etc. to something else and Adhered 

Veneer i s one of the many types. One specific facing of Adhered Veneer has been 

applied to surfaces for centuries as mosaics and pavements,demonstrating the sound- ~ 

ness and durability of such a surfacing. 

The 1CBO* has added a consideration of seismic risk, recognizing that such 

masonry elements are frequently 1nstalled on surfaces above and overhanging public 

ways and areas occupied by people. AIso that the supporting structures will be 

supject to movement and distortion. For oany years the specification method listed 

in UBC (Uniform Building Code) has been a sure safe method as stated in the follow1ng 

quotes. 

(b) Adhered Veneer. Adhe red vencer and ils backing shall be de· 
signed 10 have a lxmd to lhe supporting elcmcnl suf!1cip.nt to withsta nd 
a shcaring stress ar SO pounds per square inch. " 

11 (d ) Applical ion. In lieu of lhe design required by Sect io ll 3004 (a) 
adhercd vencer may be applied b)' o lle of the mcthods specified in 
V.H.C. Standard No. 30·l. " 

" Adhered Veneer 
Sec. 30. \03. One of lhe foltowing application melhods may lJe Ilsed: 
I. :\ paste of !leal portland cemen! shalJ bc brushed on the backing anJ lhe 

hack ofthe vencer unil. Type 5 morlar Ihen shalt lJe applied 10 the backing and 
the vencer uni!. Sufficienl morlar shall be uscd 10 creale a slighl cxcess lO bc 
force<:! Qui lhe edges of lhe uniu. The units shall Ue lappeJ mIO place so as lo 
completely fill the space belween lhe ullils ill1d the backing. The rcsul ting 
Ihiclmess of mortar in back of the Ullils shall be not less than 1fz inch nor more 
than I V. inches . .... ' 

This method is shawn in the fallowing drawings and cons1sts of certain definite 

steps. The veneer may be applied over studs or solid backing such as concrete ar 

masonry. 

*International Conference of Building Officials, which created and keeps up-to-date 
the UBC, (Uniform Building Code) 
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One of the eommon materíals used for Adhered Veneer has been f íred cer amle clay 

of f r om ~" t o 1_~1I thiek, either t o provide colored t extured area ornamentat l on or to 

s imulate full brick walls. A specific example frequently installed is the "thi n 

brick" unit approximately 1" thick with material and surface to match and simul ate 

aetual brick walls. 

A close look a t some of the factors pertinent t o bond indicates the importance 

of the Initial Rate of Absorption. The relation has been shown in figures such as 

Figu re 2~which is an exeerpt reprinted from the textb ook tlRe inforced Masonry De sign tl 

by Robert R. Schneider and Walter L . Dickey, published in 1980 by Prentice-Hall, 

EngleW'ood Cliffs, New Jersey. This ind i cates the result of tests made r e lating bond 

values developed to various rates of absorption, or · suction. Tests indicate that 

the ideal initial rate of absorption to develop maximum bond s trength falIs above 

the la to 12 g/min. range with a prefe rable maximum of about 40 g/min. lf for some 

reason the initial absorption rate does exceed 40 g/min., standard practice is t o 

wet the units prior to laying in arder to l ower this excess ive initial rate of ab­

s orption 50 it will be within a more desirable range . Thi5 wetting i5 m05t effective 

when done about 24 hours before the brick unit s are laid, 50 that the wate r will have 

adequately reduced the IRA (Initial Rate of Absorption) while not yet l eaving the 

surface wet. 

This particular IRA characteristic of brick is exceedingl y important for several 

reasons: 

1 . If the absorption rate 15 toa great the brick un i t s will be more difficult 

to lay in the wall because water will be r emoved too rapidly from the mo r tar bed, 

causing it to lose workability before the brick units are laid on it. 

2 . Should the brick exhibit au excessively high absorption rate the bricklayer 

may have a tendency to tap the brick as he places it which has the effect of disturbing 

the bond between brick and mortar. 

3. A brick with an extremely high IRA tends to dry the mortar 50 quickly that 

it will not retaiu the proper amount of water needed for hydration to develop st rength 
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Excerpt reprinted Irom textbook " Relnforced Masonry Oesign" by Robert R. $chneider and Walter L. Dickey 
" 1980 Prentice-Hall, Inc., Englewood Clills, New Jersey 

FIGURE 2-10. Brick suction, grams of water absorbed in one minute pef 30 in: 
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and bond. 

4. Since suctian has an influence upon the band it also tnfIuences the water 

tightness and weather resistance ar durabiIity. 

These factars are reIated to an item in which care must be exercised in deter­

mining the true IRA rather than the apparent rate that would be shown by strict ad­

herence to ASTM procedure, that is. the placing of the face of a unit into water and 

measuring the amoun t absorbed by 30 square inches in ane minute. 

Many veneer units have a measured IRA which indicates it should be wetted in 

arder to achieve highest bond. However, it must be recognized the units are thin 

with relatively low volume compared to the surface area. Therefore water can fill 

the pores of that volume quickly and the actual absorption rate near the end of the 

one minute standard exposure time of the ASTM procedure will be much less. 

This change in the actual rate of absorption was evaluated by weighing a speci­

men at 20 second intervals up to 80 seconds. An additional exposure of another full 

minute showed only four grams of additional water absorbed. This change in the rate 

of absorption is shown in the plot of Lhl: accompanying charco 

In praetiee it la apparent ' that when a unit is eheeked by the standard ASTM IRA 

method used for thiek units it would show an average IRA of 60 grams as shown by 

the slope of the line to the one minute exposure and this would indicate that the 

units should be wet eonsiderably in order to reduee that rate. However, the aetual 

rate of absorptian at 60 seeonds is about 23 grams as shown by the slope of the line 

tangent to the curve at that point. This rate of absorption is almost ideal for 

maximum bond. Further exposure to moisture would provide too much water content 

wi t h the possibility of reducing the IRA and consequently redue1ng the bond. Hence 

it 1s obviollS that the units should not be wetted. They will become wet enough Erom 

exposure to the water af the bonding mortar . 
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A drawing showing t.he installation of clay unit Adhered Veneer follows: This 

Usts the various steps progressively followed for compliance w1th the h.asie UBC 

specification method. 

I.--T----I~;j.:~~=---- 1. PAPER WATERPROOFING 

IIf ... 'Q"'--- - 2. METAL LATH MESH ATTACHEO TO sruos 

II~·~"'~ ___ 3. '1. " 10 1'1, ' MORTAR TROWELLEO TO UNIT ANO 8ACKING 

8ACKING· 
STUOS 

~~---- 4. UNIT PAESSEO INTO PLACE 

S. JOINTS POINTEO ANO TOOLEO 

OA 
5 POINTEO. RAKEO ANO TOOLEO 

""i-!<~.;>I---- 1. MOISTEN ANO APPLV SLUARV 

-=P'-l'",~---- 2. APPLV SLURRY 

8ACKING­
CONCRETE. 
MASONRY. 
CEMENT PLASTER 
ON METAL LATH 
ANO STUOS 

3. MORTAR ON 8ACKING ANO ON UNIT' 

~~---- 4 PRESS ANO TA? INTO PLACE 

EXCESS MORTAR saUEEZEO IN ANO 
JOINT POINTEO ANO TOOLEO 

OA 

_____ ~_-'\JI.---~i .. ~~~==~----RAKEOANOTOOLeo 

1. Clean the surface of dust, dirt ar other possible bond inhibitors. rnoisten 

and brush with slurry of cement or cement and equal parts of fine sand. 

2. Apply slurry to back of units or dip into mortar to work juice onto back 

of unit. 

3. Apply mortar to backing, and to units. 

4. Press units into place tapping for proper alignment and spacing . 

5. Mortar i8 pressed into pr point~d into joints and tooled or may be raked 

and tooled. 

6. See other details for supports. expansion joínts etc. 



A series of standard shear bond tests was made. This test consists of bonding 

a veneer unit to a standard 4 x 4 inch square elements. After curing,the surface 1s 

sheared. This will determine what the shear strength at the shear plane is. Accord-

ing to UBC it must exceed 50 psi. This is much greater than necessary but in prac-

tice it has been found that when workmanship is good the values will be far above 50 

pound minimum. It has been felt essential to provide this considerab1e excess 

factor of safety because of the intangible forces of expansion and contraction that 

may be existent at the surfaces of wa1l masses. 

The test program at the Smith-Emery Test Lab consisted of adhering veneer units 

- to standard 4 x 4 concrete surface units, curing, and then shearing them off in a 

conventional compression testing machine as shown in the sketch below. Sets Df 5 

specimens Df each variable were prepared to determine the shear capacity of bonding 

by the steps Df the UBC method (which must meet 50 psi for acceptance) and then the 

effect and suitability of changes from that basic method, as fo11ows. 

LOAD 

TEST MACHINE HEAD 

TILT REACTIOM 

STANDARD w 

411 
X 4 11 CONCRETE 

/ 

TEST MACHINE BASE 

p 

111 
X 1/2 11 BAR 

VENEER UN IT 

- . BOND COAT 

REACTION 

METHOD SHEAR 
7f"iT 

L UBC requires 50 

2. UBC (see e xcerpt • <iwy 167 

3. UBC, except with dry units 163 

4. UBC but with no paste 118 

5. UBC but dip in mortar 163 

6. UBC,but dry,& dip in mortar 197 

7. UBC but no tapping 139 

8. UBC but dry,no paste,no tap 80 

9. Thin-Set per Mfg.directions 320 

10. Latex mortar, dry, no tap 187 

11. Latex mortar, on backing 195 

12. Latex mortar,on dry units, 69 

no tap 

13. Mixture of Types & Thin-Set 201 
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Other methods were developed,as show~,by the test program that ean provide 

adequate bond of the fired elay units. The materiaIs are to be in eomplianee with 

ASTM and UBC standards and the mortar is t o be Type M or S. These other methods are 

rea1ly merely s11ght modifieations to the basie method and are shown in the dr awings 

of alternates 1,2,3,4 ,5. 

Alternate 1 provides that the baeking and bond coat may be applied just prior 

t o installation of the mortared units. The mortar must be stiff enough to 'resis t 

the pressure due to the pressing of the units into place. 

Alternate 2 provides that a Latex additive may be added to the mortar according 

to the manufacturers' instructions. This increases the bond capacity of the mortar 

and the Latex mortar may be applied t o the units which are pressed into position, 

or may be applied to the baeking and then the unies pressed into the fresh mortar. 

Alternate 3 provides that Thin set material may be used fac bonding . The sur­

face of the solid backing must be clean and must be .a relative1y true accurate sur­

face plane. The Thin set is then troweled on and combed to provide ridges into 

which the units are pressed and tapped i nto place. The joints are then pointed and 

tooled or pointed, raked and tooled. 

Alternate 4. A modification may be made when Adhered Veneer is to be applied 

to a sloping ar soffit surface. lbe morCar to hold the units in place mus t be pasty, 

sticky,and stiff enough to hold the units in p lace without sagging or sliding while 

the inicial set 15 deve1oping. These physical properties depend on the mix propor­

tions , the grading and type of aggregate. the moisture content and the type of back­

ing surface and of masonry units. The actual proper mix and consistency may be 

checked by suecessive trials . 

Alternate S. This is a single coat method developed originally for tile in­

stallations. It consists essentially of attaching a paper backing over which wi r e 

mesh reinforcing is applied "and then e i ther plastering mortar on that surface and 

pressing the units lnto it a r by putting mortar on the units and pressing them onto 

the mesh. In this case the real attachment cf the veneer application to the wal1 is 

th~ough the anchorage of the paper b~cked mesh. 
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Installation Methods 
Alternate 1 

'·r' 
·""~~f---- 2 MORTAR APPLlEO O'lER MESH " 

METAL OR wooo sruas 
-.!I'-:"'"'I""""J---- 3. M~TAR APPLlEO ON UNIT ' 

1 PAPEA SACKED MESH t----~* 

SLUARY 01'1 MOATAR "JUICE'" 

-lhe back of lhe units may be coaled by 
working or dipping onto mortar. 

··The morta r may be applied previously as a 
scratch coai or may be applied jus! prior to 

Alternate 2 

~---- 4 PRESS ANO TAP INTO PLACE 

TOOlEO 

OR 

RAKEO ANO TOOLED 

inslallaUon of mortared units. 11 musl be sUII enough 
to resist lhe pressure of plaeing lhe mortared units. 

This method is iIIustrated in an article published in 
July 1980 Masonry Industry magazine. 

r.~~t---- I CLEAN SURFACE.. ANO M01STEN 

.... o::IH~~t---- '2 UITEX MORTAR APPLlEO TO UNlrs 01'1 BACKING" 

BACKING· 
CONCRETE. 
M A$ONRY, 
CEMENT PlASTER 
ON STUOS 

Ulatex additive to be added according to 
.manufacturer's instructions 

~ij----- 3. PPESSEO ANO TAPPED INTO PlACE 

POINTEO ANO TOOlED 

OR 
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Alternate 3 

Alternate 4 

BACI<ING­
CONCRETE, 
MASONFI'I'. 
aR CEMENT 
PLA$TER 

H""~t----- 1 ~f~i~';ft'R&~~~~V:&~ENT MQATAA 
lAVE ACCURATE SURFACE PLANE 

THIN-SET". TROWEllED ANO COMBEO 

~i>I---- 3, UNITS PRESSEO ANO TAPPEO INTO PLACE 

POINTEO ANO TOOLED. 

0" 
POINTED. AAKED ANO TOQlEO 

°Thin·set conlorming to ANSI. Mix according to 
manufaclurer's instruclions. Trowel onto l imited 
area of backing, comb to provide ri dges. 

-----r~'I/'----_,.;~~t.=~- 1 ClEAN SURFACE 

Af>PtY MORTAR' 

""~---- 3 UNITS PRESSED INTO PLACE 

• . JOINTS FILLEO BY Excess MORTAR CR POINTING 

5. TOOL JOINTS 

O" 

Z:~i.-------------- AAKE ANO TOOl 

Alternate S 

1 METAL LATI-! MESI-! ATTACHEO TO BACKING 

MORTAR AP?LlEO QVER MESH aR ON UNir 

, " .. ---- 3 UNIT PREsseD INTQ ?lACE 

4. EXCESS MORTAR saUEEZED IN ANO 
JOINT PQINTEO ANO TOQLEO 

O" 
. 5 POINTED. R"'KEO ANO TOOLED 



The use of Adhered Veneer applied to prefabricated stee1 stud framing can pro­

vide very effective large prefabricated wall areas and also prefabricated shapes 

that have the appearance of brick walls and shapes, but wh1ch might be very difficult 

to install as in-situ brickwork. 

The connections of these prefabricated panels must provi de for s t ory drift 

where heavy wind and seismic mation is expected in the building. Qne method 1s to 

use straps or rods to support the top of the pane1s. This provides for support and 

resistance to forces perpendicular to the wa11 plane whi1e yet permitting mot ion in 

the direction of the plane. This, of course, requires that there be carefully 

caulked weather resistant joints where such motion is ant1cipated. 

There have been many tests made to verify the effectiveness of Adhered Veneer 

applied to light stud framing which results in weather resistant durab1e safe el­

ements for exterior as well as interior applications particularly in prefabrication. 

Some of the tests were to note the safety and resistance to handling acc idents. 

Panels with different installation methods were loaded to failure and it was ob­

served that the panels were surprisingly strong and, more importantly, the panels 

he1d together without 105S of fract ured portions . 
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CONCLUSIONS 

1. Adhered Veneer may be used safely in seismic areas. 

2. Adhered Veneer may be used effectively to resist heavy wind forces. 

3. There are proven satisfactory alternates to the UBC basie Adhered Veneer method 

4. Adhered Veneer may provide durable brick surfaces with a minimum of weight and 

thickness. This 15 especially important in reconstruct!on and in the adaptation of 

existing construction t o new uses now 50 necessary in view of high cons truct!on 

costs and construction 10an costs. 

5 . Adhered Veneer on studs can be used effectively on prefabricated panels with 

safe res!stance to handling and t o seismic stresses. 
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STUO BACKING ----+I THlN BAICK VENEER 

~" --t~==~~~==.l~~b,"1: UPPORTON 
0ó FLOOR OR SHELF 

CLEAflANCE 
FORORIFT 

ALT STAAPtoprOVlClelOl' 
in·pI.ne mQlion ar<! 
~cular reSlra;nl 

WIRE nES 10 bacl<oI 51udS 
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FLE)(IBLE CAULKING 
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