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PREFACE

This papgT summarizes the studies of the post_and-beam method ot iebraen{iar constnrctl;;-il-th; v"io6orr""
mers of I95T and 1958 by
rhool of Arohlteoture of- the

It ls, therefore, a contrl_
rrltish Columbla School of
,d of lcrowledge regardj.ng
bolflc coast

1ng Research of the Natlonal
slst the School of Archltecture
vey whlch constltutes one
ried. out und.er the same jolnt
ction tn general ln greater
lding Research hopes-to contlnue

School of Archltecture ln
rest and ooncern in bullctlng

bhere are probably two
ln greater Vancouver of the
rer i-s steadlly lncreaslng.
>fessor I,ynalrs paper w.ilf
Lsh to lanow more of this

re recorded for the klnd
-al Advisory Commtttee who
rrojeot under the Chairmanshlp
rilIlng agreement of the
'ulldlngs lllustrated at the
.edged wlth apBreciation.

Ottawa,
l{ay 1959.

Robert tr'. legget,
u]-recTor,
Dlvlslon of Bullcling Researeh.
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A SUI?VEY OF R]ISIDIJNTIAI POST AND B]IAM

IT{ GRIUT}JR VANCOUI/ER

by

V. .! ' . l ;rman, Ing. Arch.

INTROJ]UCTIO$

CONSTRUCIION

;y of post-and-beam constrnrction
te Greater Vancouver areai B$
rnd llterature on the subject,
I thls f iel-d lmportant. ifre

orsanizations and lncrividuar_s ;:l"filr:H"t;:l :l tf,l:":ifl3-r.

tec ts ,  des ign€F,  bu i - lders ,
ry bulldlng inspectors were
heir opinion on thls method. of'ere sent to some flfty other
nfo:rnatlon gathered by the
and beam constmctlon- 1n the
s and livlngrt was al_so used..

Thi-s_ project  has been made possible by the co-operation of Mr. Roberb F. tregget, Dliector of irru 
-or.rislon

of Building Research, National-Research council, 
"ord 

rri" staff .
The author wouLd. like to thank prqfessor tr?ederj-cr,asserre, Director of the schoor or ar"iii;;;ilI;"it' i i *Universlty of Brlt ish columbia, for i i is aavice and asslstanceand fo r  the  fac i l l t i es  o f  the  ichoof . - -

The work was furbher asslsted by the parblcularco-operation of Mr. Al-an veale of the B. "c. 
nesi;nii stationof the nlvisiott oI-_ Buirding Research, Nationar Researchcouncll; I/ lr. Ron Thom, arefi lteet rn vancouver; by the othermembers of the architecturar pror"""io"; and by the westvancouver contractor, r!rr. Robbr.t G. i"*is. Albo of specialassistance were Miss Me]va Dwyer or i r re u.  B.  c.  l lbrary,  andMlss Eva lyrnan for her secretirj_al_ *oifo.
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GENERAI DISCUSS]O}I ,

The origirral plank-and-beam construction first usedin the U. S. about l-9'jg- as an experimental system for f loorand roof constructlon was an aaaftaiion of tire rreavy ti-*u""
rning constrrrct ion) for  residen_

bimber constmction, whi-ch is
r t -and-beam idea, d.ates far
of early Greece were chlefly

:am form. Ihe tradltional_
ed Tudor house, the earlyAmeriean and E:nglish col-onial wood frame were all of a woodskeJeton construct lon s imirar to th is method. r t  1s probable

that the idea of post-and.-beam constructlon is as old as the
5 material. 0n the other hand
rs developed. in the U. S. ln
rtury. Under the names of

and rfplatform framett, lt'over the North American
rd to as rrconvent lonal_i l .

During the first period of application of theprank-and-beam system for roof and flobr construction, thepost i tsel f  d id not_pra{ q_very lmportant rore v lsuat iy.
origlnally this roof and floor- conbtruction *"" *""ot to beused wlth the conventional, bearlng stud-wal_l with double
studs under the beam, the beam beaiing on a p1ate. rnfluencedby the trend 1n architecture of frthe Expressron of the st: 'c-ture 1n the facade of the build.ingrf , trre post came out of itshidin8 in the warr- and became creiriy visiule 

"s " 
prominent

term |tpfank and beamrt
thod of f]oor ana roof con-
amtr i-s used. for a greater

used for an;r skeleton-type
,rhe -term "post-and-beam'r i",rury'$rltTffi: #1"15";3ii";ru"r.,
used .

rn residentlal- architecture today wood post-and.-
b essentially of beams spaced.
crted by isolated columns
planking, 2 or j inches thick,
forming a complete fl_oor or
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I t r ip  w indow f rom beam. to  beam.
an.y non-bear ing type. I t  is
r and ilre roof . fhe pos-b rnay
,lf , or standing free-in froirt
may be pi tched, f latn oT curved..
nning'the whole uiiclth of the
wtrlch are part of the outsld.e

the beams. In contemporary
xre 6lass,  the interest  seeirs
gn and. the,roofl_ine dlversity
l-b arches, vaults, and para_"
post-and-beam system; t f re

:d-lam_inated wood. The curwed
a r ig ld f rame together.  fhese

rersati l i ty of this systen and
L t ies .

porulafflU_rrj9gj.- ag| - b eam sy:;_[em

I system of constructi_on and.
table,  consj-der ing the t rend
:sign 1n media other than wood.,beam construct lon and modern

In reinforced concrete
r is common. ft 1s natural
.g the contemporary trend in'i-bv.

Because the system is very wer-r suitecr for thelnstal lat io '  of_large giass areas, i ts greatest  extenslon incanada has developed i i  t t re r / fest  coastr !  rerat ively mirdclimate. 'In Greater Vancorrver the first houses buil-t in this
ancouver, where the southern
ing in beaches provided. ideal
r  resldences. local  stone and.
ni ld ing mater ia ls,  g iv ing the
resul t  the f i rst  post_and._

Nere usual ly associated. wi th
houses .  T t r i s  assoc la t lon
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Types of  Post-and-bearn Construct ion

irave r lse to the opinion that post-ancl-beam cons-t ;n_rc-bion issuitcd' for the fogjo.v, slopi-ng iots of tn" I, lorth shore ancl wouldbe l -ess successf 'ur  on levbl  ferrain.  in*"u ear ly houses l / rerecheaper than those bullt in the "convenlionaii l-#il;;. Tod.ay
in6 in this construction who
se cheaper per square foot than
frame conventional_ system.
:.1ief -bha-b every I 'post-and_
bo bull_d than a frconventional_ 

"one'  and hence i ts st i l r  6reater popular l ty.  Rrr thermore,many American 
Tpg?zlnes popularizEd- the "p6st,ana:uu"* 

-rrorise,,,

and thus contribu-bed to tfri, increasing number of housesconstructed in thls method. 1n the new"fashionable districtsof Greater Vancouver.

i lurlng the survey in vancouver of rrpost-and-beam
houses'r  a pattein of  d i f fe ient  types became evic i .ent .  Forsimpriclty and better unders.tanding, the author divi.ded. thecifferent. types into four eategorlS" ac"ording to the execu-t lon of  the post anr l  the beam.

l- .  The.group.belonging 1n the f i rs-b place histor ical ly,and for i ts s impl ic l ty of-coistruct ionl  is  t t re posi_ano-beam
system that uses sol- id wood for both post and beam. cedarplanlrs are used for the roof , for p"rtit io.rs, .r.a uo*utimesfo r  ou ts ide  wa l l s .  (See  p la tes  ZBr '3C,  4D,  58 ,  6F ,  and  I iS .  1 )

2.  The construct ion of  the houses which belong; in thesecond Sr-oup can be best descrlbed as vertlcal_ly lamina.ted.post-and-beam construct ion.  The detai ls or t r r iS *ry-rru.ry,but the main idea is the same for a]l the derivati-ons. To
-n.  by 12 in.  are usual ly
)eam could be formed of lwo
i  1n .  b1y  ) .2  1n . ,  i v i th  a  f l l l e r
ress in be' tween. .The central-member of  the pos'b,  whi .ch is s lmirarry made of  three pieces,

runs be'bween the sid.e members of the beam. fhe cent:r:a]- memberof the beam stops short  of ' the post and. recurs on the others ide  o f  the  pos t .  (See p la -bes  ie ,  g I ,  lOJ ,  and l , ig " .  T ,  B ,  9 )
j. Houses v'rhlch belong to this thlrd giroup have boththe pos.t and tjro bearn mercle o:f 3luecl-laor.Lnated l_umber. (see

plate 11I{)

4. To 'r;his four-bh l jrotlp belong; houses rrhicir are buil--bv ' r i th pref 'a l : r icater l  pf  ywood bol  beams and, to sorTie degree,
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prefabr icated wa]- l  panels and laminated posts.  (See plate ]*ZL,anit llig. l-'5)

rfurther variety of this constnrction system is 1ndi f ferenl  ry"y:  of  spannl i rg bet ' reen the bu.*" .  p lanks, jo istsor prefabricated paners aie used to form the floor or the roof.

I .  Sol id  Wood Post-and-beam

The use of
ced-ar planks for the
j-s prlmarily based. on

sol- id wood for posts and beams, and of
roof,  the outside wal l ,  and part i t lons

economJr.

The architectural philosophy of designers using thiskind of construction_ may b_e iummed. ,rp"in trru f61l-owing quotatlonof a statement made by I Vancouve" *i"fritect:
trGlued-laminated, 

and other prefabricated products are
loo sophist icated. iarhqt pebple 

"""r iy- i i f ; ; -J i j  " rulonging for, is a sor-id crruni< of sawn rumbei reftnatural-. fhey do not mind the twistlng and 
"iru-krrrgas long as the desire for the warmth aio crrarm-or woodis  sa t is f ied .  t r

\Yith re8ard to the eonnections between the post and
!h" beam, deslgneis of this group feel_ that toe-naii ing a solidbeam to the top of  a sor id post is atr  that  1s requirea.

n, this lcind of construction
to recreate the old-fashioned
ithout the benefit of corres_
t ies.  In the past,  the craf ts-
lcrowIed.ge, to select the most

y sufficlent t ime to nhand
it season properly. Above

craft to execute the connections
in this manneris impossi-bl_e

f build.ing and high cost of
:ntractors and carpenters
rt wood as in t ' the ol_d, daysrr.
nber for  a long per iod of  t ime
>f lumber whlch have not
;s is hardly possibte today.
l pay for ttki ln dry" lumbei,
r i lab le .
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rn.ho'ses beronging to t t r is  group the beams areusually continued b-eyon<l the-exterlor iralls to for^rn an over-
f"rp-. very often the ends of the beams are eompletely exposedto the weather. The end tends to check much more than theres-b of  the beam because of  greater stress due to fasterevaporation of water. This can be retarded. by coating theend wlth vapor'resistan'b material such as parlff i-n, or hardened'o11 gloss.  There is always the possibi l i t j ,  tnat  ihe exposedbeam wi l - l  lvarp even i f  l t .has be6n proferty seasoned.r" ; ; ; ; ; ; "
of the alternate wet and dry conaitioni. iotrhen examlnlng
houses which used this kind" of treat*".tt tfr" autfror-usually
founcl at least one beam *hlgl. was badry warped. rl_ashing on
top of  the beam helps a l i t t ]e but i t  is  bet ter to avold suchcomplete exposure in our cl-imate.

There is of course no cure for discolorati-on whlchtakes place when the same bean is -xposeo to three differentcond l t lons ,  i .e . ,  compre te ty  exposed l  par t l y  exposed 'nderthe overhang, and entirely shertered'i isid.e the roorn.

rt is essential to recognize that problems ma;rresult from shrinka8e especially In design" ,rr""* irru giass
extends to the cel l ing and the gtass'panel  is  terminated ontop.by. !h.  p lanks and on the sides by the beams and the posts.
nistortion of. the beam_ may_break.the"6;lass and shrinkage maycause cracks between the 5lass-stop and the beam. r t  isadvisable to avoid this tJpe of constrrrctlon when using so1l<lbeams even in Vancouver where a l itt le unexpected. ventl lation
1s not as ser i .ous as in a colder c l_ imate.

rror sol id wood connect ions,  o l_d-t ime devices suchas mort ise-and-tenon jo lnts are no long.;er pract icabre becauseof the l-abour involvecl. As a resul_t metat-connectors are
d connect ion bet lveen the post
e irons with bolts are often
ical-  method'as long as custom-
) .  The connect ion  used most ,'el- and toe-nail ing. Itreither

of  these is a r ig id connect lon.

The diff icur-ties wlth 'btre connections and thedegradln8 of comparatively large pieces of solid wood when
in .p lace ,  p resen-b  a i f f i - cu t t ies  to  a  consc ien t ious  desr6grer ,
but the econotnical ad.vantages of this s;rstem are lndubitabl_e.
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2. Vert ic: l l- I .y Leinrj_::tated post-arrd-beam

t lhe use o1' vertically }aminated mernbers in the post-
anci-beam system is,beconing; very popular wl th archi tects in
varrcouver. lfhe prj-nci.pal reason may ue expressed as foll.ows:
(a) continue<l use of soria lumber for the 

-sake 
of economy and

convenience, (b) use of  smal- l -er  p ieces of  }umber whieh are
easierto handle,  easier to get,  a.nd easler to season, and
(c) Assembl-ing them in such a rtray that warping is minimLzed.
and the connect ions are r ig id,

A rigid connection between the post and the beam is
achieved by interlocking the three members of the post and the
beam in such a we,y that  a mort ise-and-tenon- l ike connect ion 1s
fonned. The central part of the post forms a tenon, whlle the
mortise is achieved by leaving out a part of the central
member of  the beam. when 2 in.  by 6 in,  is  used for the
central- part d' the post and two 2 in. by 4 1n. for the side
members, natural 'rrabbetstt are formed. to which wind.ouls, wood
panelsr or other members can be fastened. I f  the members of
lhu post and those of the bearn are adequately splked or
bol- ted together,  i f  seasoned lumber is useci . r -an6. i f  the beams
are not fully exposed to the weather, it is an almost faultless
sys tem.

Slnce the parts of a lamlnated. member are rel-atively
small- they may be more readily seasoned than the lar6ge solid 

-

pieces vuithor-rt checking and other seasoning d.egradlng.
Furthermore they may be dried to the approiimate moiSture
content of their f lnal use, thus elimlnating shrlnkage troubl-es.
Correct moisture content and correct splking are essential to
a proper performance of this system. Spiking is usually
covered in the speci f icat ion by the term I 'wel l  spikedrt ,  and
vvhen the beam is not cased the specifications cal_l_ for the
spi-kes to be countersunk anci. puttied. Because of the l_abor
invol-ved the number of splkes may be fewer than necessary,
so i t  is  wise to specl fy the number of  spikes or nai ls required..
The head of the nails or spilres, even urhen countersunk, puttieo,
and painted, wi l t  begin to show after a t ime, therefore-1t
may be better practice to use an adequate number of spikes
and cover them with casing or to use oval-headed chisel--pointed
spikes and expose them in a pattern i f  th is is not object ion-
able f rom the design point  of  v iew. spikes wi th bol ts are
recommended for beams more than 10 lnches in deoth.  r t  is
good pract ice,  however,  to use bol- ts at  the ends of  the beam
re8ardless of  the depth i f  nai ls or splkes are the pr lncipal
means of fastening elsewhere along the length. fhe bol-ts
shou]d be placed as near to the corner of  the beam as possible
to prevent tvuist ing.
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s lzes  o f 'members ,  the  beam and
fferently patterned. sectlons
t ter  for  the deslgn to stress
try to conceal-  i t .  f f  th j .s is
an be appl ted to the underside
s. This combinat lon is very
re used. (nig.  9) .  The cent ia l
nal_l_er to form a raeeway for
tures fastened to tire s6ffit

r/e the appearance of a sol_ld.
:m of treating the end.s that
overhang. A wnoden cover plate

tame time protect the ends bf
g1ue. The sma] l ,  re lat lvely t i
to the rest of the beam when er
cup or split and it is satisfac
pa in ted .

Belonging to nelther thls nor to the first group,but rel-ated to botfi of them, is a sJrstem of post_"rrO_nua*
constmct ion which corrs lsts of  two 6eams, one on each side ofa s in61e post.  The corueect ion conslst i .usuarry of  a s inglebolt 

"td, 
verJ' often, a ring connector tris.l-[ ' i  .--ri le twobeams form a spaeed. beam which is usualry carried out to'_ advantage of this arrangement

he emplo;rment of two smaller
concealing eleetrical wiring

It does not have the merits
m, where one piece prevents
e the space is wider than the
cei l ing high, unless of  course
m.

Another variation 1s posslbre with a singre beam andpost made of  three pieces. The-beam si ts on toJi  of  the centralpiece of the post, which has the same thickrress as the beam.The outside members of the post continue to the top of thebeam and are spiked to the siaes of the bearo acting as gussets(F ie .  2 ) .

glBgqthminated post-and -beam

y i l th  the except lon
there y\ras general agreement
glued-lamlnated products are
t i on ,  excep t  f o r  t he  cos t ,

of the advocates of  sol id wood.,
in the bui ld ing profession that '
1dea1 for post-and-beam constrrrc_
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The advantages of these products are very simple to
state. laminated members must be relatlvely dry t6 ensure
proper g1uin6. The indlvidual laminations Lre bried either
to an air-dried condltion or to some lower moisture 

"ont.uni,depending on their ul-t imate use. rt 1s desirable to have the
material d.ried to the moisture conte,nt expected. ln its f inal
use. r f  th is is done, a grued- lamlhated Leam wlr l  shr ink
and swerL very l lttre when 1n place, wil l not aetr"du, and
consequent lyr- .wi l l_be super iorbo the green pleces of  lumber
which are left to dry !n the place or Iheir i.s". large changes
in moisture content induce heavy stresses which ray 

""rrs"del-aminalionr so that even glued-laminated producti should be
protected. to some extent.

A moisture eontent of g to 10 per cent is usuarly
recommend.ed for lumber that 1s to be used 1n a contlnuously
dry location, whereas 12 to 15 per cent is recommended fof
moderately exposed locat ions.  Genera} ly,  i t  is  deslrabre to
have the moisture content of g1.
under the final expected molstu:
1n moi-sture content wll l cause
Dimenslonal stabll ity of the str
beam constructlon is very lmportant because they serye a dual
purposer structural and decoratlve. It is espebially lmportant
where the beam is surrounded by grass. fn su'crr casei, t ire
inside glass gt_op can be let in,-grued elther in the i 'actory or
on the job, wlthout any future troubLes since there ls no
warping and very l itt le shrlnkage of glued-laminated prod.ucts.

$ome of the advantages of glued-laninated products
are that lrtgy can form cu:sred shapes, rigid frames where post
and beam interlace into one bentr-and ot[er compricated f-orms
which woul-d otherwise be tt iff icult to achi-eve. 

*

The architectural possibil i t ies offered by glued-
laminated wood products are many but are as y.et relltively
unexploi ted.

unfortunately there is one very serious d.rawback
of grued-raminated products as far as reiidentlal work is
concerned. fhls is the matter of cost. rf a few standard.
shapes and sizes coul-d. be d.everoped which eould be purchased.
for a standard price without suumitting drawin6s anh specifi-
cations then much of the extra work involved in dea11n! with
custom-mad.e products would be elimlnated. and the price-lowered.
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4. Plywood Box Beams

The evolution from smar-r pi-eces of wood. 6ruedtogether as in the grued-lamlnated iroducts to l igfi{er and
structurally-more efficient cross-sbctions came about naturally.A- qogd example of this evol_ution is the prywooa noi--bearns
which uti l ize the high shearing strength- oi ptywood in theweb and the high tensile and cdmpresslve strEnltrr of Laminated.wood in the franges. The combinitlon is l ight"in weight andeconomical  in the use of  mater ia l -s.

Archltecturally, it is a ver)r pllable comblnatlon.
rt. can _be put _together i ir 'many dlffereirt- shapes, 

-arra-m"y 
bepalnted or l-eft in a natural state with a cLear finish. Theconnections between the post and. the beam can be detaiLedeasily and al-l-ow a greater range of d.eslgn possibirlt ies thanany other system. _The only evldent draw6acic is trie-crrecrr:-ng 

-

of the_plywood surface venler which occurs when the beam ise_xposed. to the weather as in the house shorryn o" pi"t" 121.xxperience in field perfor:mance of this const:mction invancouver is. .as. Igt ;  tog r imited to warrant a val id judgement
of  1ts potent ia l i t ie;  and posslbj- f l t les.

Jolnts and Connections

fn conventional 1lght
buiLt  of  smaLl pieces nai led to
tutes a whole unbroken unit. T
the plaster or other finish ins
cover every possible jo int .  l ] ih
gr?9{}ng, metat tath is applied
building paper or f lashin!- is u

fn post-and-beam cons

e wlndows are used which reach
ons must receive special
s to avoid ttthrougL- jointstt
cnstnrcti_on should , of course,
sual- practlce in Vancouver is
lst, and then to cover the
gJ_ass panel is f itted aeainst

:d glass stops are used..-
r  post  occurs (or beam i f  the
:racks sometimes wide enough
;he post (or beam) and the glass
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stops. second caullring has not proved satisfactory as a
sorut i -on to th is problem. A post wi th a t tcross-fo?mrr sect j -on
can be used which wil l- accommodate either panels or glass and
whlch el iminates rr t l i rough- jo intsr t .  The "cross-formrr can be
made up from a single piece of wood or out of three or more
pieces. The side project lons whlch act  as weatherstops can
also be formed by inser l i ing pieces of  wood on each si&e of
t!," post and gluing and screwlng them to it. The panel of
glass can then be inserted and fixed with a wood. giass-stop
and caullced.

Much more serlous as far as the ]ifetime of the
buil-d1ng 1s concerned is the connection between the wooden
superstrueture and the found.ation. Al-1 old, well preserved,
wood struetures have one thlng in common: the wood, sil_l is
ralsed. wel-l- above grade on a masonry foundation so that the
Sround' molsture does not reach the wood and whlch is, therefore,
kept dry and wel-l aired. Insufficlent cl-earance of wood from
grade seems to be common to a majority of contemporary resi-
d.ences. rrhe wish to step from the lndoors to th-e garb.en or
patio or wheer out the tea-wagon,or baby carriage wj-thout the
inconvenlence of steps has drayrn the wood undesfrably crose
to the moist ground.

In this respect an advantage of post-and.-beam
construction with the l-oad coneentra-bed on fewer points (the
posts) is the possibi l i ty  of  carry lng the whole h6use on steer
pins and avoiding any contact between the wood and the founda-
tion. Actually this advantage may be reallzeil onry in eases
where the whole house 1s raiseo wbtt above the groirna, and
where  the  so-ca l ]ed  ' tp ie r  cons t ruc t ion t r  i s  employed,  i . " . ,
where there is no continuous concrete foundati_on- but where

,isorated concrete piers carry the load transferred. to them by
the posts. rn the majorlty of eontemporary houses the fLoor
level- is so close to the ground that it is impossibl_e to
utirize this advantage. There is rea}ly no fundamental
dj-fference between the sil l- in post-and.-beam const:n:.ction and.
the sil- l in l ight-frame conventional construction.

ADVA}ITAGES AND DISADVANTAGBS OF POSI-AND-BEA]VI CO}ISTRUCTTON

Advanta8es of the Post-and.-bearn Systsm

The post-and-beam system is a logical
construction. The roof must be supported from
way slnce a hanging roof is too cost ly.  A dome

method of
below in some

form, which
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would nuke the roof and ha.Ll- merete, can be constructed in
reinf 'orced conerete or in plast ic,  but  technol-ogy so f 'ar
has not fdu:rd a way of producin6 such a shape in woocl a.t a
reasoirable crost .  Post and bearn constnrct ion seems, therefore,
very logical and economical- as i i; supports the roof f 'rom
below by a fenr isola-bed eol-umns. Because the rest  of  the
house is non- load-bear ing i 'b can be assembled. and pref in ished
in the shop and then inserted into the stru.ctural frame.
This applies to walls and partit ions that can be moved. in
any way so that adjacen'b rooms oan be made to fl-ol together
to form ttopen plansft, without impalring the structural safety.

Tire skeleton frarne forms a 1ar6e three-d.imensional-
module which is orderly and expressive. It shows clearly and
simply tl ie elements that structurally constltute the house.
This structural honesty is in accord with the principles of
good. architectu.re. Exposed structr-rral members not only may
resul-t in savj-ng of money, but a pleasant inti-mate appearance
as well. large glass areas can be installed wlthout the use
of heavy l intels. ' I 'he pos'l[-and-beam system is id.ea]- for the
use of  panels,  one of  modern archi tecturets most character i .st ic
devices,  because the regular spacing of  -bhe post and beams
forms a natural frame for the panels. It al-so forms a natural
frame for d.ecoratlve features such as gril les, sculpture and
mosaic and l-ends itself wel] to the ornamental- use of materials.
Architects l ike the rhythm that this constmetion gives the
fagade of th.e house along with tl:re convenj-ence and the possible.
economy through modular co-ordination in the deslgn, the
working dral ings,  and the constnrct ion.  They l ike the f reei iom
possible in the use of  d i f ferent mater ia ls,  textu.res,  colors
and forms and the interestln6; variety of pleasant solutions
in the desi6n of lower cost houses when worlcing n'1th this
form of constrrrctj-on. They l lke this system because it is
f lexible enough -bo be used for a {r , lOrOOO as urel l  as a { | ! IOO,OOO
house, for  l rst ic as wel l  as for  sophist icated archi tecture.

The connections of the structural members, the exposed.
jo int i i rg and the slmpl ic i ty in design, express the technology
of the tlme better than the conventj-onal- l ight-frame constrrrc-
t ion.  To form a roo:t '  overhang in post-and-beam construct ion,
for instance, the beams are cantj-l-evered. at the side wafls and
the planks, ( jo ists or panels)  are cant i l -evered at  the end
walls. If planlrs or prefabricated. panels are used they can
be lef t  exposed, and no other members are l lecessary.

Protection of the wood supers-bructure from ground
molsture can be made easier wi t i r  posl ; -and-beam system than
with convent ional .  methocls.  A complete t rpost-and-beam l tousetr
is supportecl at ferv poin-bs - the pos-ts - r 'vhich in turn may rest
on me'baf pins j-mbedded in .the concrete founciatlon and so stand
free frorn any mois-bure action.
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The g1.o* burnlng rate of wood. 1s another ad.vantage
of the post-ancl-beam system. The rate of burni"!-in ti-mbei
depends on the ratio ot' surface to volume. ',,nfood-does not
Lose all i ts strength when 1ts surface 1s charred. The
charring protects the wood ancl srows doune the brrrning. 'rhe
use of fewer but heavier pieces makes the constrrrction sl-ow-
burning simirar to mirl construction. rn addi-bon, th" f ire
ls more easi ly detected. and control led s ince there are no
concealed. spaces through which it can spread unnoticed..

The advantages of the pJ-ahlc and beam system forroof and floor construction are thdr6ushfy stateh-irr--t ir"
booklet publlshed by the }Iatj_onal lumbEr Manufacturers
Associat ion of  America:

vuhlch the carpenter must
a1 l -  a re  reduced . r  € .g . ,  fo r  a
pans only about one-fourth
re  se t .

2. There are fewer poi-nts at whlch the fl_oor must
be nai led. throu.gh supporting beams.

1. IIo bridging is required because the ratio of
wldth to depth is low, and. the pranking provid.es
stiff laieral support to the belms.

4.  less rumber is required for the beams because'ord. lnar i ly  a more ef f ic ient  design is possibr_e,
i .e . ,  the  lumber  can be  s t ressed morer .near ly  up
to i-bs safe working stress. since wi-Lrr ueam'6 siacea
at 6 ft. or 7 ft. instead. of 16 in. intervals 

j

greater loads are concentrated at fewer beams.
adequate beam slzes may be chosen from 

" 
g"*"i",

number of commerci-al sizes and therefore i l i trr less
excess of  mater ia l .

5. A large percentage of lower grades of lumber
can be used, and therefore naturil lumber resources
are more ful ly ut i l ized.

6 - rncreased insul-ation is provided without extra
cos t .

7 - it iaste of materiar is red.uced by the use of
multiples of standard l-umber lengths.

8; tr'ewer d.ifferent }engths and sizes of l-umber are
handl_ed and placed.
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9. Cons'bruc-blon de-bails of the frarnework are
in general  s lmpler.

10. Shorter exterlor s'bucis are required. tr 'or
example,  a cei l in$ heigh-b of  B f t .  can be maintained.
wj-th stud lengths of' onl; '  T ft. lnsteaci of .7 ft.
and B 5/B 1n. This al-so perrnits the fl-oor beams
and headers au-b the walrs to serve ns headers over
doors and wi.ndows eriminating the usuar eut-in
headers and cr lppled stud.s.

1r. The exterlor vuatl height and over-all- height
of building for the same ceil ing heights are reduced.
as the ceil ing height is taken irom il-oor to the
exposed cei l ing surface between beams. lh is means
there i-s more rrsable cubage in a house of the same
size or the same usabl-e cuba6e 1n a house of srnal_Ler
size. The reduced bull_ding fieight and reduced
distances from the floors {o thd ground. afford
savings in paint, siding, sheathirg, framing, stalrs,
chlmney, dovrnspou-bing, stops anA ei ter ior  sdeps. 

'

l2.  rn l -ocal l t ies where pier construct ion 1s used
less under- f raming 1s need.ed.

!1:-  fh9 layer of  f in ish cei l ing mater ia l  such as
lath and plaster may be elimina{ed because the
underside of the planks wil l sen/e as a finished
ceil ing. this sav1n6 alone wil l- justify considerable
expense in obtainlng a high degree of dbcorative
f in ish for  the wood cei l ing.

L4. Althouglr additional- ceil ing materlal- is unneces-
fary to provide a suitable finish, 1f some other
lype of cell ing finish is desired, the plank while
leaving the beams-exposed providei  a soi ia backing
in place of spaced narrow iaced nail ing members for
the application of any materials to give any d.esired.
aes the t lc  e f fec t .

15. In buildings with basements, window areaways
may be elirninated and high founcj.atlons avolded
beeause the thin floor construction permits place-
ment of the basement window between 6eams on two
opposi 'be s j_des of  the bui ld. ing.

rt should be arso noted. that the plank provides a
thicker nall-ing base for the finibh flobr and the
system permlts speedy dry-built constrrrction. rt
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The ease wlth which the planlrs can be nailed. to thetop of the beams compared. wlth toelnail ing of the joists
should be added as an advan'tage of the prank and beam fl-oorand roof system.

Disad'vantages of post-and-beam constrrretion

:times the width of the exterlor
the posts upon whlch the
lhe structure must be ln

vhieh must be designed with
, fn other words, the buitding
Lonally as a whol-e.

rn post-and -beam constmc'bion the rrrough carpentryrt1s very often_exposed and ser.\res as rfinish carpentr;r,, aswel-l-. rt is diff icult for wor]<rnen who are used to conven_tlonal- frame construction to become accustomed to the ideatha!..practlc"_11y al-l- the carpentry work is in fact rrfinish
workrf . For this reason there may be many heel_ *"rt" onliving room cej_11ngs constnrcted of planks.

m d ressed .

More at'tention must be given to wind bracing for atrpost-ancl-beam housetr. ftr is r"y 6u provided in the form ofsorid par-bit ions and solid exterior fualls in at reast twoperpendicul-ar pranes. Additionar sti i iness may be developedby using r ig id beam-to-post connect lo" i .

The_ advantages of a reducecr bullding height andlncreased usable cubage, when planks are used for roof andf loor,  becomes a disadvantage when mechanical  seryices areconsld.ered. The lack of unised space 
"r"o 

means a lack ofspace 1n vuhich to conceal  condui tS,  p i -pes, and ductJ.  Themechanical services must be consider-ed- during the design
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stage. An electrlcal layout shoul-d indlcate the actual- locatlonof runs and detail-s of installation. The exact l_ocation ofvent stacks should be located on the draw1n6s. ir ceiringf lxtures are to be used.,  the methods of  wir fng *rr" t -u" deter-mlned before constru.ct ion starts.  Al l  these i ru dlsadvantales
when compared with the great ease with which the conventional
system absorbs these mechanlcal-  services.  However,  s incetodayf s house uses many more base out lets than cei i ing f lx tures;wires can be Irln at the baseboard. Level with occasional exten-sions to the ce11in6, wherever necessary and eventual ly con_cealed in the beam. , ,Vi th modern heat ing methods there isusuarly no reason f,or any ductwork in tde ceil ing.

There are several  methods of  conceal ing the electr ica1wiring when planks are used for roofs. But no oie of them isperfect. The usual- practice i-s- to lay the conduits on top of
l lt" rigid insutation and the1, bJ, siebping o" ir i**l to forcethem into the insulation l-aid'ab6ve trr-e pfants. frris, however,1s not good. practice considering the posiible aamase to theinsuration and. the conduits. rr is pief erab]e i"- ir;t anotherlayer of lnsul-ation to a depth or $ in. on top or trre conduitsand then lay, the roof ing over 1t .  Better pract ice st i l - l  1s to
Plt " 

strapping-on top of the planks thick 
"norr6h-to 

accommodatethe conduits and_ to place the insulatlon on top. The spacebetween the pranks and the insul-ation shoul-d. be ventil_ated.
Another way to concear- the electrical wirlng is to Locate thewire 1n a Eroov_e ir ? plank and then try to conceal the wires
!r naintlnE. Also thei-may be conceale<i. in the beams asdescr lbed, ear l ler .

rt is hard.er to get a clear stock of lumber withoutbl-emishes in 2- in.  stock t [an in l - in.  stock.

Tf the pranks are not protected. agalnst raln, snow,and' mechanical- damages constmction dlscoloration resurtswhlch is diff lcurt to remove. _ Any leakage whieh may developdurlng the construction around th6 chimn6ys, f irepll"us orthe_eaves, resul ts again 1n a d. lscotorat ion of  the f in ished
ce1l1ng which then has to be painted. to conceal_ the damage.

lhe l-imited span of planks is another drawback oftheir use for roof and fl_oor constzrrction..

The.rather rough texture of pranks may or may notbe a disadvantage crepending on the architecturar effect thedesigner is t ry ing to achieve.

The nolse problem in the plank and beam roof constnrc-tlon must be counted. among the d.isahvantages of this sJrstem
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p1e seem rather to enjoy the
In a turg- l lory house, 

- t i re 
easy

gh plank floors might be seri 'ous.
occur 1s the cr.acklng caused.
f the planks due to seasonal_

when the exposed planks form a roof overhang thetrvtr joint of the. planics provldes a smar-r _triangurar openingat the wall- which, if not.caul-ked., rr"orrioes an"idurl pr-r""for  nest ing of  insects.  when 
"*""s i -"h" i r rk"g" 

occurs,comparatively large openings may develop.

common errors commltted 1n the use cf planks are:

1. The use of green planks

2. The use of  p lanks which are too wide
'J. 

The use of i_nsuff icient number of nall-s

4- rmproper handling (no protectlon agalnst weather
during constmctlol, wlr-klng- on th; f lnish surf.ace,
no attempt to match the planks)

5.  Too wide to overhang.

Some Yancouver architects who used planks extensivelyfor the roof are now using jo ists wi th-post-and-beam construc-tlon because they have roi;rd tne prants unsatisfactory. Themain reasons are the l_imited cholce or t ' i" iJh;;-i;;-pranks
and the diff iculties with the co

niff iculties in all_ junctions and. jointing al_soprovide a continuous source of worry whlch his not i 'u",economlcal ly resolved.

The use of  jo ists instr
pract leal  advantages. First1y,  .
obtaining a bettei and more varlt

:1s 1s more expenslve and



cas-e of  p lanks. conceal-ed l ight ing f  lx tures can bg welr  usedwith the jo ists.  
.Thlrdly,  t r re uat{  lnsulat lon which rnay be

used between the jo ists is cheaper compared. to r ig id lnsu1at ion
whj-ch must be used on top of the plankir.

The bulkler constnrction and the need. for venttlation
g{ t i rq space.between the jo ists,  above the insulat lo"; ; ; ; ; - ; ; . .
l isted. as a disaclvantage of tfri6 method..

lhe need for some cons-bruction method. or materlal
which lvoul-cl comblne the ad.vantages of both types is evident.
Tt tq jo ists ev_e+.though- pract icar in sonle wayi ,  belong to adlfferent bulrdlr:g technique. prefabrlcateh p"rr"l" 

-i,vi-tr,

built- in lnsulatlon and wjJir some provision rnide for accommo-
dating eleetrlcaL wi:rin6 seem to ue trre ansvrer.

Slinqary

rects of  the post-and-beam
cibil l ty should be flrst

l3{'3"I"Iif '{,.}1":"3$ ;33;*l*'
relr treatment, and dlfferent

Iays of spannlng between the bearns. The system is flexibre
because it fre^es the plan from inflexlble l,uarirrg waits anaparbitions. f,t leen Jarge 61ass areas are belng usEa it attalns
great openness wlthout cluttering the structure.

The innate rhythm of post-and-beam construction
gives character and modular qualitl' 1e the system. Apart from
the aesthetic apoeal- 1t has economic value. The economlcal
benefi-ts derive from a more .natural- use of modular co-ordination
than is possible with the eonventional system.

By using fewer and heavier pieces, s impl ic i tJ,  of
construction is achleved which in turn means spe-edy erbction
and efficiency ln use of woocl compared to the 6vbr-uuii_t
conventional framing.

The strrrctural honesty with which the structure and
the  eonnect ions  are  t rea ted ,  1 .6 . ,  exposed and no t  concea l -ed
as in conventional framg, makes good wort<rnanshlp essential andgood workrnanshlp makes for bettei Uuitaing.

Il lven though there are ways of concealing the beans,
l l tq exposed bearn is character is i ic  of  post-and-beam constmc1ion.
Tirig may not always be acceptable, how6ver, to either the
designer or the c l - ierr t .
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The re<luaed volume of the house r so impo:rtailb economi-
ca} ly,  (wiren planlrs are used for f loor ancl  roof*cops' tn. lct ion),
arso moans l-ac.l.r of space in whj-ch to conceal i lre mechanical
services.  Therefore the placement of ' these mus-b be careful ly
planned in the design stage.

A longer design per iod is essen'bial  not  only for  -bhe
layout of mechanj.cal selices but for the whol-e build"inE.
Post-and-beam construction is real-ly reyrarding when the whole
house is thoroughly rrengineeredtt ,  and ar l  the*detai ls vrorked
out 'to a higher degree than in the conventional constmction.

Post-and-beam construcl;ion 1s not a sys'tem whieh
can be used economical ly for  every type of  housb. r t  1s
economicaL vrhen the circumstances are rig,ht: when the area of
the house is approxirnately between 1ro0o an<l  2roo0 sq. f t . ,
w]ren lar6e wlndows are used., when wide overhangs are 

*pl_anned,

wfrqn anrropen planrt  is  considered. and. exposed.6eams are not
objeet ionable,  and when a ererv exper lenced in post-and.-beam
construct ion is avai lable.

POSSIBIE ECO}TOMTiIS IN POST Ai[D BJIAJ.{ CONSIRUCr]ON

As far as the author l<nows, the only comprehensive
study concerning the plank and beam *'l_oor and.- roof system was
conducted and published in I94O by the l i iational lumbLr
Ivlanufacturers Association of Amerlca in thelr bookl_et rrrPlank and Beam Fl-oor and Roof Systern for Residential Construc-
tlontt. The forl-owing aire excerpts from that bookl-et.

t ' In l-9's9 the plank-and-beam system of constructlon with
7 ft. plank spans vras anp11ed. an<1 obse:rred. in the
f i rst  f loor,  the cei l ing over the f i rst  f loor,  and the
roof const:r-rction of a one-story demonstration house
built at the i'Iew York \Torrdts Fair. under the unusual
abuse of approximately a mill ion vlsltors vuithin a
periocl of a few months this floor systern proved
ent i re ly sat isfactory.

In 19JB the }iational- Lumber l,{anufacturers Ass.ociation
made a detail-ed study of the relatlve cost of plank-
and-beam eonstruction with 6 ft. planic s.pans compailed
t^ti-th a stan<iarcl joisted floor construction from rJa-ba
col lected in the bul ld ing of  the Fairway Hi l ls  i t laboratory



conmrrni ty". the tv.ro -bypes o-f ' f irst f ' loors rvere bull_.u
by the sarne rvorlrmen, uncler iderr-bicerl condltions in this
suburb of '; ' iasl: in;.;ton, D. C. .I 'he study covering thepor-bion oj: '  the stmcbure ttrom the for"urOation t6p to the
top o1'  the rou;. ;h i ' loor ' ,  includlnl l  s i -11s,  headers,  beams,shea-bhin6, siding:;, bridging; ancl nian-ti-me, in<ricafes the
f  o l low in ;3 :

l :  rh:"  p lank f loor required 26.3 per cent ress rabor
t ime than t l re jo is: ted f loor

?: The plank fl-oor recluired L'J.6 per cent less l_abo:r
t ime per thousand board feei  of  lumber tLran the jo i" tuo
:f ' l-oor.

) .  The plank f loor required I4. ' l  Trer cent l_ess lumberper square foot of  f l -oor area than the jo isted r ioor.

, ! . .  
.Thg qlank f loor cos-b 22.6 per cent l_ess per squaref 'oot  of  f loor area than the jo isted f loor.

?_. 
'rhe plank floor lvas z4.B Der cent more eff i.cient

than the joisteci f loor from ti ie standpoint of lnsrrlation.
l lhis is of particular importance in a house havine no
basenrent

The comparative val_ues are tabulated belor,v:

-20

Per square l i 'oot of Fl_oor Construction

Pl-ank Floor

BI0 rninutes
(  I ' 5 . 5  h r s .  )

9JB mr:nutes
( I5  .625  h rs .

Average of Two Savings

^ a  . ,  - ' fz,o.  )  yo
]-4.7 7l
24.8 i t
22.6 ' ( ,
24.8 )./"

labor t ime
lbr. required
l,rrmber cost
Tota l  cos t
Heat  loss

2 . "15  minu tes
2 .88  bd .  f t .
j r i .0B28
i5 .12
o  .2 " j6  B  .  T .  U .

5 .165 minutes
5 . ' J75  bd .  f t .
r : j j . l l -02
111; . I550
o  . ' 5L4  B . ' I .  U .

Per Thou-sand Board Feet of Lumber

Jois-bed I i ' l -oorPl-ank Fl-oor Savings

Labor -bi.me



fn view of the "fact that the plank-ancl_bean floorin the irairwa)' Hills experiment rnras the f'1rst one whlchthe carpenters had buiri, wheieas they rrio 
-uuirt 

manystandard jo isted froors,  the savlngs i re urur 'moreremarkable than the data indicate. To make the joistedfloor equlvalent to the plank floor in lnsul-ation valuewould further increase tLe cost and make trre- comparisonsti l l- more favorabl-e to the plank-and-beam 
-constn-lction.

Tlr'e 7 ft. -prank_ spans, which are aceeptabre for roans
€lraranteed by the lederal Houslng a<iminisiiriiorr,
should.show _even greater savings-than are i"althese data nlt i" i l  f i lrtain to 6 ri. plank spans-;ated 

br

r t_ is imposslbre to evaruate precisely the economiesin post and' beam constnrctlon without rnaking, a comparable studyof the system as i t  is  use<i .  rooul-zo-yu"r"  rater.

Some architects think tha'b post-and-beam constnrctionis d'efiniteJy- cheape_r, some think that its cost is equal to aconventional l ight-frame constrrrctlon, and stirr_ othu="consider it more expensi-ve than 
""y 

oirrer wood. construction.f t  is_easy to understand the var iat ion- in opinlons when weconsider the variation in costs bet,ryeen houses of the same
matter, in the competit ive

L as good finish for ural_ls and
is r the au'ihor believes that
;ruction rnayr under present
in conventional_ light frame

In order to realize ?ly potential savln6s, thedesigner,  bui lder,  and the buirdin!- ; ; ;*  must al_r-be exper iencedin deal ing wi th_po.st-ancl-beam constn;ct ion,  and the detal lshave to be carefullJr worked out.

The san tr 'rancisco buirder, Joseph Eichrer, who haswon man;,r arruards for the outstandin6 qualities ot. fris post_and-beam.-houses, 1s cluoted in the .f irn| 1gi| issue of 'rHouse andHome tt magazune

-2 l -

I t last year we buil t  some
v'thi le this f igured out

houses using a t russ system.
cneaper on paper 1t  was



actuar- ty rnore cost l -y because of  the many more
o,oer.a'blons -bhat were z'equi::ed. . . those bxtra
operat ions made t l re over-a]1.  operat i -on more cost ly.  "
rn the sa.me issue_ Joseph Hichler is quoted agaln asstressing the impor-bance of  an eiper lenced crerr i .  The iavings

in the t ' i rs 'L -bwenty houses he bui l t  were only ro per cent.
But lr is savings rose to al_most 25 per cent after the first
eighty houses were bu1lt anci his cirpenters had become f'am1l-lar
wi th t i re cons'bruct ion.
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]]IGES'I O1l AVAIIAJ]IE LIT I'I?ATIIRE

The fol-Iowing are excerpts f: :om two publlcatlons
avai l -ab l_e in  th is  f le ld .

The - f i rs t  publ icat ion deal ing wi th  post -and-beam
cons t ruc t i on  fo r  r "es j -den t i a r  use  i s  a  t6 -pa6e 'book le t ,'rPl-ank and Beam .h' loor and Roof system fo:: Residential
constructionrr, published in l94o by the Nationa] Lumber
iviariufacturers Association of r\merj-ba, and p:repared by
Rlchard G. Kimbell,  Frank J. Hanrahan, lawrence i! i .  stevens
and John G.  Shope.

The purpose of  th is  publ icat lon is :

r r to  present  deta i led,  technica l  data which wi r - l  be
helpfu l  to  the designer ,  speci f icat ion wr i ter  and
builder. rt  contalns lnformation pertaining to
adoption, advantages and economy, irchitectura]
and constru.ct lon detal]s, ancl structural requi-re-
men'bs of the plank and beam system for residential
cons t r r c t i on . t r

A def ' ln i t ion of  p lank and beam system of  construct ion
i - s  g i ven  as :

t rThe 'se of  p lank subf loor  or  roof  deck ing wi th
supportinr; beams spaced up to T ft.  apart, instead.
of  the usual  boards for  subf loor  or .  roof  deck ing
wi . th  jo is ts  or  ra f ' ters  spaced the customary L2 in .
to  24.  i -n .  ' r

iJnder the hr;adJ-n3; tr l tdvanta5les ancr l lconomiesrt are data
and studies nad-e b;r thr: .Lt lat ional- .Lumber ir, ianufactul 'ers Associa-
t ion f rorn obser :va-L lon of  a  demonstrat i -on house br" r i l 'b  in  1919
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at the New York [for]-<lts Fair, and f'rom the buil_cling of the
l'alrway Hi1ls rf laboratory Community'r in l-91g.

'Ihe section rrArchitectural and Construcii ion Detailstt
stresses the j-mportance of wel_l- deslgned arrd adeqrr"t"ty
constructed architectural and cons'bz"r.rction detaifs, parti.eu-
lar1y ot' f inished flooring and cetl ing.

The section on tplanksfr deals with d.ifferent joint
treatments, moi-sture contentl 6!ade of lumber used. for i lanks,methods of ob-baining add.ed stiffness and strength tirroulh
continuity of planks over two spans, and the u5e of patferned
mater ia l  to provlde decorat ive ef fects.

The sect ion on rrBeamstf  d iscusses the stock to be
chosen when beams are to be exrrosed and. f inlshed naturally,
or when painted . l l i f ferent methods of forming beams,
i .e. ,  cased.,  spaced.,  bui l t  up f rom two or more lamini t tons,
and spiked together,  are also d^iscrrsser l .

sections on trExteri-o:: irfar-r- tryamlngr', rrrnterlor
colurnns and Partitionsft, and rother parts of f,rre structurefl
explain and discuss framing detatl_s.

Isometric sketches are provided of plank strrrctural
roofs and floors and of tivo-story house framiirg together with
varlous detail_s of beam bearings.

The rest  of  the bookret  ( f ive pages) d.eals wi th
structural requirements arrd 1s intended {;oi

rrind.icate how to sel-ect plank and beam material to
obtain adequate strength and stiffness of f loor
and roof and calls attentlon to other lmporbant
st-ructural details rr .

n dealing with plank and beam
hure published in November I95j,
Ageney, trTashington, n. C.
for Residential Constructionft.

cnstruction Aid }tro. 4rr and. ispart of a series of brochures init iated b;r the Divisj-on of
Hou-sin6 Research, Y[ashington, D. c. rt contalns information
on :

ttPitg planning and englneering, des.i-6;n principles,
insta]lation assembl;r and constmction- methob.s and
the'use of  ar ternate mater ia l -s,  which wir l  combine
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efflclencJ' and satisfactory perfonnance wlth the
conservat lon of  labor and mater la l_.  ' l

The purpose and the general content is stated. asfol- l -ows:

ffThis publication has been prepared as the result
of expresslons of extreme lnterest in the plank and
beam s;rstem for residential- construction and because
the system has potentialit ies for the conservation
of materlals and labor in the home building ind.usiry.

The- f, irst part of this publication discusses the
backgroundothe advant
of the system, The s
manual outlining the
with tabl_es and graph
of members,  and a discussion of  cond.ensat ion contro] .

This publicatlon__was prepared as a staff project of
the Divislon of Housing Research. Alan 1,i l{ intfrrop
was_the projec"b engineer.  r r rustrat ions are by
lVil_liam W. I{cMaster. rl

Und.er the head.ing i lGeneral Characterlstics and, Basicklncipresf t  the advantages-of  - th is system are dlscussed.,  wi thparticular referenee to its adaptabli i-ty to mod.ern trends indesigrr and the dual function of materiai.

The chapter t 'potential cost savings' deal_ with thehigher efficlency of this sys-bem particularly in terms ofsaving of material_ and l_abor.

rn the chapter rrconventlonal- Framing vs. plank and
BuSTtt ? comparison oi' the two systems-is madei the conventional
1a11 o! 2- by 4-ln. stud.s, L6 i i iches on centers, and plank andbeam where the stud.s are 2 feet on centers. Notice is made of
-ttt: 1ar6e saviirgs in the number of pieces, of the need of
better craftsmanshj-p in plank and bbam construction, and quotes
from the studies rnade in lgj8 by the Natlonal lumber Manufac-
turers Associati-on. The concl-ubion is made that the economic
advantages of the plank and beam system are grea-b but that the
realLzation depends on man.y factors.

The rri., imltations of ?l-ank and Beam systemrr discusses
the need for rlgicl lnsulation which must maintain its perfor-
mance even whel_ stightly ure'c, and the possibil l ty that insome cllmates the need for a greater airount of insulation
mi6ht render the system uneconomical .  The l imi ted f reedom of
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locating interior parbitlons as compared with trussecl-roof
housesr the need for additlonal support for concen'brated. loads
such as bathtubs, and the problem of electrlcal distribution,
l s  d iscussed .

rrDesl-gnlng the prankingrt thorouahLy discusses thls
su.bject. The merits of continui{y of plait<s-over two or three
spansr the need for plank layout drawings, and. the recommend.ed
requlrements for planks are dealt with fieie. These require-
ments are:

1. Alr planks for either roof or f l-oor must be z by 6
in. or 2 by B in. tongued and grooved or splined.

2. All ,planks must be blind and face nai_led,

3 .  The min i rnum f loor  l i ve  load is  40  p .s . f . .  and  the
floor planlcs must not defrect more thin r/16o of the
floE plank span under this live load, , 

'

The deflection l imit is further discussed with the
d.ifferent spacing and differnt plank ]ength. fhe concluslon
is that there 1s -apparently no single answer to the question
on best spans and best planks. They statel

ItYou can only arrive a'b the answer by analysing the
importance and relationship of al_l_ the fa-ctors
the availablity of the material, the floor pIan,
the design load and def lect ion l imi t ,  the cost
of materiar and labor, -bhe requirements of modurar
design, the. ,aesthet io value of  the lumber,  pubLic
tas te ,  e tc .  I t

The chapter rrHandl-ing the planks on the Job, deals
very_briefly with the probtem of keeping the planks dry before
and during the construction, and. wltir tfiat of prepalnting
them on the ground.

rrDeslgnilg the Beamsrt is another section dealing
with the stzrrctural aspects of the sJrstem in connection with
beams' The fo]lowlng iequirements aie recommended for
ad.equate roof and floor beams:

1.  Single member beam shal l  not  be less than J 1n.
thicic. I iuilt-up beams can be made up of thinner
members .

2. columns must be designed to adequatery support the
beams. IVo column shaU- be less than 4 Ai + in.
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3. Bearns and eolumns shall not be notched unless
addltional sectlon ls provlded.

4.  Ihe minfunum f loor l lve l -oad is 40 p.s. f . ,  and the'
fl-oor beams must not d.efl"eot more tfian L/1AO of the
floor span und,er thls l1ve }oad..

Itfnsulation and Cond.ensation Controlrt generally
dlscusses cond.ensation, the use of proper vapor barriers and
lnsulatlon, eondensatlon ln connectlon wlth planks and rlgtd
lnsulatlon, precautions in selecting lnsulation for plank and
beam roof , and. method,s of d.etermintng the amoutxt of lnsulatl.on
need.ed.r wlth five charbs of d.ew polnt and lnsu].atlon vaLues.
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