
xterior building wall systems have evolved 

O\'lT recent years as the result o f a unified 

e ffo rt by th e con struction industr y 

to m eet the ch allenging requirem ents 

o f building designer s, and to also 

p rovide a proper envelo pe enclosure 

fo r mod ern buildings. This evolution 

has been so me times bo th difficult and 

co stly for build ing owners, dcsion ers, 

and contrac to rs. The process continues 

eve n to day as the industry learns fro m adv ances in techno log y 

and from trial and error. 

E very on e o f us in me co nstruc tion ind ustry shares a common goa l 

to co nstruct a safe and func tional building with a wea ther-resistant 

envelope that will provid e value to an ow ner fo r th e mone)' that is 

inves ted in his pro perty. ']( ) meet th is goa l, hu ilding d esign ers and 

huild ing co nt rac to rs work togethe r through a pro ce.' s that relics 

o n the shar ing of informatio n. This responsibility is necessary to 

ed ucate people in the ind ustry to p roper mean s and metho ds of 

exterior building wall con st ruction, and to help avo id the co m mon 

pitfalls that continue to be enco unte red . 

History and Development of Exterior Wall Systems 
B uilding o f ex terior wall systems began as early as man sta rte d 

building shel ters to provide p rot ection from the elem ents. Some 

of mank ind's earl iest shelters that sti ll remai n and continue to 

he stud ied toda y are th e to mbs th at were b uilt to ens hrine the 

leaders of great empires. The most famo us o f thes e to mbs are the 

ancient pyra mids of Egyp t. Tod ay, more than 80 pyram ids rem ain 
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in E gypt, with th e largest located in G iza, a tow n in northern 

Eg:'p t ncar Cairo. These eno r mous st ruc tur es were co nstruc ted 

wi th individual pi ccs o f very large sto ne s that were tran sp orted 

over man y miles and we re erec ted by th ou sand s o f slaves, The 

Egyptians also const ru cted th e G reat Sphinx, th e m ost famo us 

shri ne rhar s tand s guard at th e pyram id of the lead er Khafra. The 

Sphinx is a large hu ma n-h ead ed lion that was carved from a mound 

o f natural ro ck. 

T he ca rlv develo pment o f building wa lls, includ ing those o f the 

g rea t pyramids and the G rea t Sph inx, co nta ine d thick, m assive 

barrier-type wa lls th at m an aged rnoisrurc intrusion , These thi ck 

and ma ssive wa lls were co nstructed o f porous sto ne s th at we re 

able to ab so rb and sto re large amounts o f moi st ure. Subseq uen t 

evapo ratio n of th e mo isture in sid e the se walls enabled the system 

to provide good resistan ce to the ma ny cycles of weath er exposure, 

In co lder clim ates. these typ es o f walls also provided go od freeze­

thaw resistance thro ugh th e th e rmal m ass o f th e mate rials used 

to construc t th e walls an d becau se th e buildi ng walls we re not 

ins ulated . 

Ex teri o r wall sys tem s began to evolve to more mod ern standards 

in the early 1900s when h uild ing designer s began to exp lore 

me an s to make walls thinner in o rder to satis fy the challenging 

demands of th e modern buildin g designer s, I \ S exterio r bu ildin g 

walls became thinner, they began to he co ns tructed with materials 

th at had less ab ility to sto re and evapora te moisture. Th rou gh an 

evo lution process. bu ilding design ers and co ntractors bo th began to 

realize that thinner wall systems wo uld req uire a m ean s to properly 

ma nage water inside the wall, Rain screen o r drainage wall princip les 

evolved th rou gh thi s process as an effective m ean s to provid e good 

resistance to m o isture intr usion . 

T he des ign and co ns tr uc tio n o f a drainage wall sys tem rel ics on 

the p ro per functio n o f several int eg rated co m po nent, in o rde r 

to p rovi de a weather -resistan t enclo sur e. On th e exterio r of th e 

wall is a sur fac ing mate rial o r veneer th at functi o ns to screen rain 

fro m th e waterproofing layer. Drainage wall design antici pa tes that 

small amo unts o f rainwa te r will pa ss throu gh the ven eer material; 

the refo re, the veneer m ate rial is no t relied upon to act as the so le 

barrier to water entry, Behind the veneer, a 1- to 2-inc h -wid e air 

space o r cavitv is pro vided to iso late the ven eer fro m the bac k­

up wa ll. T he cavity prov ides a spa ce fo r the flow, co llectio n, and 

d isch arge of an) ' rainwate r that passes th rough the ven eer layer, 

The bac k-up wall prov ides the stru ctural suppo rt for the veneer to 

withstand wind and seismic loads, an d is covered with a co nt inuous 

waterp ro ofi ng layer, T he wa terproo fing layer sheds any rain wa te r 

th at cross s the cavity. Becau se th e ven ee r shields th e caviry from 

wind-d riven rain, the wa te rp roofing requirements fo r the hack-up 

wa ll arc somew hat less severe th an if th e waterproofi ng layer was 

o n th e ex terior o f the wall and fun c tioned as the prim ary line o f 

defen se against wate r intrus ion, 
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Drain age wa lls also rely o n a scco nda rv sys tem of horizont al 

flashin gs an d weeps to collec t and divert rainwat er inside the cnviry 

to the exterior of th e huild ing, Flas hings arc co nti nuo us hor izo ntal 

runs of waterpro ofing mate rials th at collect th e downward flow 

o f wate r that is within th e ve neer and caviry, T he tlashing ex tends 

from th e ha ck-lip wa ll across th e cavity; through the veneer, and 

te rmi nates with an ex posed d rip edge at th e front of the veneer. 

Wieer hole s th ro ugh the veneer at the tl ash ing level p rovide mean s 

to di scharge wa ter th at is co llec ted on the flashing to th e exte rior 

o f the build ing, 

Ea rly rain screen o r drain age wall systems utilized stucco and 

maso nr y mate rials as the ve nee r, M oder n bu ildings co nstruc ted 

in th e pa st ·W years have succc ' fully ut ilized venee r syste ms 

con sisting of panelizcd ma so nry, pre-ca ·t co nc re te, stone panels, 

th in manufac tured sto ne, g lass panels an d, )'es, E l F system s. 

--- --- --- --1SWR Institute I ppliclll0r D I 



•• 

Applicator 

Building Code Requirements 
T he agencies that regulate bu ilding co nstru ction have in the past 
decade bC)..,'1.Jn to realize the value and impo rta nce of adopti ng 

universa l buil ding cod es that are recogn ized and used across the 

en tire co unt ry. The International Code Council es tab lished in 1994 

pu blishes the Int ern ational Building Code o r mc The cur rent 

IBC replaces what were at one time three separate build ing cod es 

pub lished by th ree separate organizations across the co untry. Today, 

a version o f the IRe has been ado pte d by 47 states and the Di strict 
o f Co lumbia as the sta nda rd for bu ilding co nstr uctio n. 

Chapter 14 o f the l I3C outlines the spec ific requ irem ents for the 

design and constru ctio n o f ex terior bui lding walls and building 

en velopes. This chapter prov ides guidelines fo r more than 12 
types of veneer syste ms, fro m ancho red masonry veneer to vinvl 

siding. Sections 140.1 and 1405 spec ifically define the per formance 

requirements for exterior walls. Paragraph 1403.2 s tates that exterior 

wa/!.r"ha//prodlli- tl» /Jllild/I~g wilb a neatlur-resistan) exterior }m// eJJJ!e!ope. 
This one inclusive statement charges the co ns truct ion indus try with 

the responsibility to provide weather-resistant walls on buildings. 
I\ S an industry, it is our respon sibility to wo rk together between 

building designers and builders to meet this requirement. 

Common Pitfalls in the Design and 
Construction of Exterior Building Wall Systems 
T he recurring similar pro blems with ext erior bu ilding wall systems 

are evide nce that today's co nstruction indu str y is not do ing a good 
job o f learning fro m past mistakes. Organiza tions such as the S\,\iR 

Institute provide an excellent forum for both contractors and bWlding 

design ers to meet and share their knowledge and experience in the 

const ruction o f exterior building walls, T his type o f forum enhances 

the indu stry's know ledge o f buildin g systems and strengt hens the 

ove rall indu stry, making it better for the con sumer. 

Blame fo r the recu rr ing problem s in the co ns truction o f exterior 

wall systems are to be shared by both building designers and bWlding 
contractor s. D esign profession als today arc under int en se pre ssure 
from owners to crank out complete building designs in a little amo unt 

o f time in o rder to me et the fast-paced sched ules o f co nstructio n. 
As a result, cons tr uc tion doc ume ntat ion has evo lved to show less 
and less de tail than was present on the co ns truc tion dr awings o f 
20 and 30 years ago. Very few building designers todav spend much 
time properly detailing and speci fying the esse ntial key elem ent s o f 
drainage wall systems on the co nstruction documents. 

T he fast pace o f today's constru ction industry has forced many 
build ing co nt ractors to subco nt ract key aspects o f a pro ject to 

specialty con tracto rs. Gon e arc the days o f large gene ral contracto rs 

w ho have many skilled workmen in all aspects o f a build ing 

proj ect . D emanding pro ject schedules and the d ivision of work 

responsibilities has resulted in less overall supervision of work being 
done by unsk illed and less-knowledgeable workers. 

T hese factors have co nt ributed to an array of recurr ing problem s 

in the co nstruc tion of exterior building walls, O n the design side , 

these problems can include: 
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• Improper de sign of the ven eer anc ho rage syste m 
• Improper de sign of the back-up wall syste m 

• Improper de sign o f the wall system to acco mmodate st ructu ral 
and thermal mo vements 

•	 Improper de sign of th e wall sys tem to resist co rr osio n of 
embedded items, anchorage clements and tla shing materials 

• Improper de sign or lack of adequate de tails for installatio n of 
key elements that arc essen tial to the proper fun ction of drainage 

wall svsrcrn s 

On the construction side, the problems can include: 

• Improper installation of materials, including sea lants, 
ancho rage device s, weather barriers, wat erproofing 

membranes, and tlashings 

• Improper maintenance of the drainage plane during 

co ns tr uc tio n 

Mos t all of the problems encount ered in th e performance of 

draina ge wall systems typically are associated with one of the above 

pitfall s. 

Remediation Solutions 
Over the past two decades, the volum e of corrective wor k associated 

with the construction of exterior building walls has multiplied 

eno rmously. In almo st every city acro ss the co unt ry, it is not 
unc ommon to ride down a street and see sca ffold ing fram es that 

completely enclose the exterior pe rimeter o f a building. The cost to 

the co ns truction industry in making the se rep airs is enormous, and 

includes not just the cost of the actual repairs, but also professional 

fees for the investigation o f the original problems, as well as the 

de sign and ove rs igh t of the work . In many instances, this type of 
wo rk on a building also involves litigation with almost everyone 

who had anything to do with the o riginal design and construction. 

The construction litigation process invol ves bo th attorneys and 

insurance companie s, and ends up costing ever yone in the industr y 

with increases in insurance premiums. 

The construction industry has a resp onsibility to be more proactive 
and take an aggre ssive role in ed ucating both de sign ers and 

contr actors in the proper means to co nstruct exterior building walls. 

The common pitfalls in the construction of drainage wall systems 

that arc se n over and over need to be reduced or eliminated . 

Through such organizations as the SWR Institute, contractors and 

de sign er s are pro vided a tremendo us networking forum tha t does 

much to ed uca te and str engthen the ind ustry. 

RolJeJ1 G. Knllltr!;;Jr., PE., isfoli/Idertilldoumerof Ellgilleered ermce/JIS, 
a Slrtlcllll'tll mgilleerillg jirllllocatedin Greensboro, l\ 'orlb .amlilla. KetlllfI!Y 
lias more tbon 28)'t!ars of experience in tbe des~~11 q! /;lIljdiJ{~ structures and 
al"l1 ill tb«illl·e.rligalillll and remediation if pm blellii /liill) Imilding enreiopes. 
HI' i.ra 1'I'gi.rlererlProfessionat l ~ngi"eer ill 12 slatestlC,.IIJS Ibesoutheast and 
Illirl-. 'II/till/ir. 
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