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The prezent peactics on columm ounsiruslion is to use wales zads oulb of
arfipary struchursl $imber supplemenied Oy e bolis through the wules Is
provide sdacusie braping for the vlwwned feorms, In $his work, thrse $is bolis
per sids of colesg are veed and $he conter vof oy e Wil %@@%ﬁ% theongh the
eoluwn, vequizing s thrasded rod and subssiuent petohing of ihe hole in the
gonoreie 1t By e coupiliag rod wﬁ%ﬁ he forms zrs vawoved, Flgure 1 ghove
ghandard wales belng wveed in Fogw work for sonorvebe cplunn consiraslion, A
sondenoter ia $he Relrelt arem bas pressnled for laventigation a lamissted
piywood wale for winleh 1% is clained thnd there iz suifizient additiomnl elvengih
so thabt 1t ls permdemile %o s only the end ile reds,

Hry, Pam) Beberhovst, Distried Sridps bngleser, e supplied ihe Fewsareh
haboralory with walse of laminoted plywood Wl th he reguesni that hey be tesied
in gome manner Yo determine thelr suitability fov the vurposs inidended,

The lateral pregsoye in foprms for walls and columms 1w not sasy 4o delepnipe
and It i affeeted by mayy faclors, Bovewer, the Porliassd Uement Adssosisdion
Bulletin on "Fressure of Uonorsie on Form Fork” giwes 790 1be. per sy, £%. on
foras for hand-pinced sonareds 2% & mis of pour of siz fest ver hour, a% 2
temperaturs of 70% ¥,

This invssblieniion was confucted 45 slmdlales the conditions of prossure oa
waley vied far 30 conoveds nolumme 1n concyehe pisrs for the Detreid Axpressway
bridges, Yertiscal 2® z 8% ghuds at 18% sonters swoori the plyveod Torme and the
shwlle ars in e suyported by borizondal wales ab approxiwatsly 290" centers, On
thin Basls, the nren contribulisg pressurs %o ons wale is 6 s, f%., and therelars,

foy thle sres and a presgmre of 790 1be, per sg. §5., Bhe tolal isad on » wale



- -

woeld be 300 1lbe, This lond ip coneldered sz i fsui lond for the wales, the
speelmens shown iz Plgure 2 were auslysed on the basis of the swasered deflesiions
and e oalculated sirssses,

The wwating srrensentat used Tsr messmrine deflsctlions is shown schemafliesdly
in Figeves 34 asd 3B, Figove 4 illustrades the setbod weed for syplionbion of load,
411 soselpeny wore tesbed with end supporte, wwwlisting wnd s vode only, and width
5 Losding arraneessst doplienting field oconditions, Londs wars a@ﬁi@% 2% 3 oand g
in Figura 34 and then at 3 and 4. Deflsctions were chesrved for dach ast of londs
ant by suwpervesiiicn the total deflsetion for loads a% a5, B, g. 20 4 wss obimimed,
fpecimen B, 2% x €% slandard tinber, was lested with three rigld supperis slamlating
thrae-tio-rod supoort and with $hs sase londing arysagemeni., Defledblons wers muns-
ared at mld-ssan and at the supvoxie by mesns of 9,001-inch #al gages. Uorrechises
far siight zebilemsnl of supperts sere apsliiesd o 19 mwaguyed sid-spon é%ﬁ.%%iﬁmﬁg_

The extrene fiper shreosmes aly amid-apen for the welen uwelng end e vods only,
updar 5 tolzl lowd of BSHY 1we, (desizn lowd) snd for the wliimate load are ap

folliowet

Ao Fadrieated wiyweod 1100 pow.d. €109 pom.d,
(3180 & 715/16%)

%2, Pab, plywood with metal edgs GG pan.d, BIS0 pudes.
iﬁ*ﬁf%ﬁ x5 ?ﬁiﬁfléﬁ .
2, B &Qmﬁ e ‘é‘iﬁﬁf&&f 22?§ Bo #.%, ?25{} gsﬁuib
iﬁ%’ﬁg 2= o E‘E’ﬁ}

$.  Shandard taber ZEGD posai, PO Tom.i,
{gwe 2% x 49} |

*  Wis speciusn failed 2% ultimate load thromgh bolis eonnsoting iho oiyvoed
panely,
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CBines the working stress showld be 1imibted to 1800 p.s8.1., Speeimsns 4, B,
and 4 wonld be waiisfaotory withoutb cenber Be rods, The stress in Speclimen &
would no% be sablsfociory widh ead Hies onlyy thersfore, the veriioal apsclips showld

be vestricied S5 18% do heep the pityessss belovw 1509 p.s.i. Howewse, this speoinen

_‘:

Wl thrse-tle-rod mappord, which is pressnt praciics, bas 8 sip

The remlis of ithe lsad dsflseiles siudy are sbows in Plawres 5. 411 sveziuean

ware bosbed 2s shown in Flgure 34 and Speelmen © {stonderd timber, 2% x 6%) was alise

tzaied sw shown iz Fignve 38 to stwwinde present peaciies., If the dsflscilos of ths

wale neing saly sad $e rods i %o o Linided %o the wary omall deflscilion obinined

shandard tiobey wales wiih three-ble-wed mupowrd, then e

with the preseat 2V z &
crogs-aediion of the wales, assuning the some malewialwe, would have %o be of two
® oz BF a% Beinelh senters, This ls impractienl Wt i¥ a somewhed gresnter defleciion

of wnles is permisaible, then specimens &, E, or © way be pesd at ressonnble spaciags,
The observed mednlus of elasbdleity (B) for ibe pivwsesd walss was 6,9 x 100 ﬁgﬁgia.ﬁﬁﬁ
1ot = 10P DeBola, wWhlie ihe dowplas fir walss bed nn obssyved & of 1,6 = 108 PeBod,
and 1,7 z.lﬁﬁ PaBai, Thavefors, far & gives oross-seciion é ek spaller dafleotlon
may he oblained by ueing standsyd bizber of deuglas fig,

Flagnre & gives the verdical scasing of weles WBieh =usd be used for any specl-
Fied lisdilog deflliscbion. Fhes %he grogh i shown 29 a dobbed Lins the sirens i
the exbreme Tibers exocesds the allowable limit of 1800 p.s.d. Thls graph is based
a8 & pressurs of 750 pounds ver so, £, ag oblalned for hand-placed soporels 8% 8
ate of pour of 6 fi., ner hour at P9 B,

in ﬁvakaa%ing the resvits of this shudy gertain linlistions shouid b glearly
underatond,. Ogly ops é@eaﬁm&ﬁ ef each tyype o vwals was presented for testing smd
therefors these resulis are based on only these wingls speeimens, I & grester
ramber of spegimens of sach tyoe bad besn tesisd, wristion in resulisy for spesimesng
of & glven type oould be sxpeotsd, Bol 1% ls bellewsd this wrislion, dus ehiefly

o variatien in messoning of the weod, would Be more proncunsced in the douglas fir

gpesisens thes iun the plyvosd spesinens,
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WITH METAL EDGE

FABRICATED PLYWOOD
OBSERVED
I

METAL
EDGING

P e ST AVd O”«rﬂﬁ
e e i n

(ATd }? D078 ONILVHVYIIS

-]

o, S — . TSy

3/4‘LI gl

e o G € AT R
s
e = Ad e

&

-g——— 3 /8

i 3/1

8 Bs.prS.

<3 $1+

‘Xz\gﬂo:oo\\\ /

) A
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FIGURE 3A

LOADING USED FOR ALL SPECIMENS
SIMULATING END TIE RODS ONLY

P76 P/3 P/3 P/6

26 26

FIGURE 38
LOADING USED FOR STANDARD SPECIMEN
SIMULATING THREE TIE ROD SUPPORT
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DEFLECTION OF WALE AT MID - SPAN IN INCHES
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ALL SPECIMENS SUPPORTED
AT TWO POINTS UNLESS

"OTHERWISE DESIGNATED

STANDARD
TIMBER
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PLYWOOD /
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'DEFLECTION OF PREFABRICATED WALES

FIGURE 5




DEFLECTION OF WALE AT MID-SPAN IN INCHES
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VERTICAL SPACING OF WALE IN INCHES

LIMITING VERTICAL SPACING OF WALES
FOR 2'-0" CONCRETE COLUMNS

FOR A GIVEN DEFLECTION USING ONLY END TIE RODS

FIGURE 6
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