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Praface

The problen prencuted in the followin: pares shdus
tro methal o2 nrocodnre that wna carrird smt in the de-
o1-n nnd osnstruction of nn "XZn:lish roof truca™, some-
tiien referred to ne an "Hyve s9df Trucs”,. The model
wig dbullt for the purpore of nosictiny the future ine
struction {n Cranhic .Jtatice in the Civil “n.:ineering
Departient at the .ffohignn Asricultural Cslle'e, and pere

haps nmny be found uveful in any other ork that deals

wvith elrecses in tru:s memhers.

*rom a poycholszicnl wvtrndpoint, a student will
more ren!ily understanl the vwrinciples invaolved in the
~esnstriction of n roof truco, 1f he hes the truss itnelf
clearly in miad, It 19 nlsd hoped by the authors that
the model /11l be 57 sime value to the c¢slle-c and the
¢ivil en:inerrin;: evhibits t2 cu-rert t3 the vicitor the
scope of nt least dne bdranch 3f the oilvil enrinecering
.uarrionlua, A model is mire attractive to tho avera~e
iniiviinnl thnt 1s he cnn novviire more k 2wle ! e in ro=
rerd to roof trusses i{n »ne ~lnnce at the =model than

he eould by tryin:s to vtuly a dr-winr or b»ooks.

All the work on the model such as makins 1r0p
rodg for the lower chord, nll oarpenter “ork, otc., w8

perforned entirel; throu-h onr own eZiarts, there'y



turning the +ork into a practical prodvle:n in design
nnd oconetrnetion,
The nuthors nre very much indebted ton Proafec-sor
e Lo Veidlder f£or the valun'le sovistance offercd durin:
the c¢oirce 3f the ork, nlfo to the  lechanlcel 'niincering

Jepartaent far the nse 3L thechopse



Intryduction.

A simple bent may be uved for a rafter 3f a
commin raof, dbut .vshen the enan of ~ rH ol is lon- it
heoomes ncgecanry t3 joln sovernl members tocther
ond form a truss, A truss iv defined «a ~ jointed
structure vhioch ie& arranred to oarry loade in such a
manner th:t each rriscipnl memder {e eudjeot ti etrece
only in the .directlion of it2 len:th, that ig, to a
tensile »>r n compreccive stresa. Fioure I reprecents

the simplest form >f a rrd3f truva,

C

a b

Firure I,

In >rder that o trace may perfectly conforem to
the abive definitisn it is necevsnry that the loads
should he supported only at the Joints, for flexursal
strecses 111l recunlt 4f they nre nlnced at other points
o the -aombers, The elementnry finurcs included be-
tscon the trurs members a-e trinn'les, ns 1 noticel
in the mdodel, hecnure a tri-n-le eannot chnne the shnpe

without alterin: the lenith >f its Bides,



ilombero =iiioch nre in c¢oianrecninn are onlled
"gtrecte", "oolu2ans" or "poots” wnile those 'liich nre
in tension nre cuiled "tenn’, Yiey nre syiwetl o8

referrel to no "di- anle” mnd "vertionls" 4n a rosf

\J

trusce In #{mre 1 the upper members a C and C b are
in conmrrecsion nnd are called "upper chord”, while
tre loser cwenher » b are in teneir and are called

the "lower ohord”e.

A oimple truct is one whlch is supported st its
enia nnd which under vertienl londc bri: o only vore
tical proasiires dn the supnoriv. It must bo reaem-
hored thnat in 8 ro>>f trusg deain, thnt all the farces

meetinz at any Joint must he in emilibriun,



Loads on Ky>f Trueses

There are four kinds of lo-ds to be consldered
in roof trurs deelzn: the wel -ht of the truss itsolf,
the wel ht of n rodf edverinz, the cnow, and the wini,
Thoe weizht of roof coverin: nnd truss 15 cslled the

"doard 1lo2d",

Por the thooretical wei ht 2f the truce, the
followin.r empirioal formla mny he uge:l
s 48l (l+1/101)

7 8 approximate welight >f >ne truss in 1lbe,
1l ® span in feet

a = distnnoe bhetween trusses
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COnélueion.

Jue to our inability to sceure the exact sizes
27 model materials froa the c¢ille e o9r near-by BLOTGH
sIme sli-ht devarturcc hald to he ‘inde from the intended
amterianles and exact cconle rednotioane The model shauld
be to »Hne fifth ecnle amd as it stands e think 1t

%111 serve the urpsse alequately as intenied.

J0lov are tu)y sketgohee showinr vhat the exnct sizes

of members shoiuld be and what we made theme



Page 1
Jesim and Construction of a Howe a>3f Truss.

Janela-=«8 10 fecet
ligeewewe2) foet

Spanee-ee50 feet

wIAIS

Dond Londs

From Zetchuns "Steel :411 3mildinzs”, »e
find that olate of 3/16" thicknes- is ocome
monly usel, the gizoc beinz 6" x 12",
Therefsre wve will use tihis size rivinz a
wol-ht of 7,25 1bse. por sanare foot. 'oing
n 3lap 0..3 shin-les are required far 100
grunce feect,

sheathin:, purlins ~nd rafters will de nande
of yellow pine wzhioch wel - hts 4 1lb. per
baard foot.

For the wei:ht >f the truss a formula from
derrimnne "Roofe and Bridges”’ will be used.

T e § AL (I+1/10 L),

7 8 the totnl weizht of one truss in pounds,
A = the iletnnee betuyecn rljncent trusses in feot,
L = the gpan of the truss in feot

i nlse

The tension verticals anani the lower chord shall
be of stcel, Uee rn nllo:able working stress
of 1200 1lbs. per eyuara inch,

Sheathin: and rnftere ¢hnll be of short leaf
yollow pl-e.

Jiaonnle, parling ani the upper chord shall

be of lon’ leaf yellow pine.

2he etregses ueed shall be those recsmmended

by the As.eZehe for hulldin:s, (5ee Carne -ie
Handb29x, parel538,)

Trugses are not epacgei levs than 10 feet apart,
anl far n truege O5f this vpan 20 feet can he
congidered n 200d snnoinc, Jata collected
from "Ketohum's .teel {111 Suildi :-o",



Jnce 2

,,
£
£t

r!;lgd E?-g.d.

ienctliing

Acoordins to lerri 2n's "i22fs rnl Bridrea”
Vole 1, tho maximum sno: lo-d for this
1ntitude shoulld be adbout .7 1lhHe, rer srusro
£25t on horisontal nroajection 2f roofe The
mintmn ondy 19143 woull be adbout 10 1lhag,
per ghuare €50t on horizontal nroajection

an root,

For a maxirmanm value ase that siven by Juchelins,
ffuttons or the :Itrai~-ht Line firmulae,
2nrts shall be vrondrtioned f£ar the -rentest
strees n& ;iven by tho followin: comi:inationo,
(1) vend Lond mximum Snow Land.
() Jead Lol “inl Load Anfmma Cadw Londe

Aqote:

For the ind %ond the horizont~l eomponents of
the reactisne rhnll be taken equal,

ey voofiny folt chinll he 1laid bhetucen alete
ant! cheathin: t0 nootet 4n moging the roaf
watorproof,



Codflailod o

20OATHIND
Assume rafters & 24" ge=ce
Deal Load

slate 4 725 1lbse per sruarc o0t

chenthing * 4 1bse per siunre foot.
Slate  Total = 11,25 1lb-. per gansre £0t,
heathing

raftec

3nyv hoad (meximun)

304x4gg s 19,7 1lba, nrr o, £t, (ra>f curface)

(ninfmrin)
Purhn 000 92 19¢7«x Y30 1hae per 8qe fte (roof surface)

Fruss

“ind Load ,
’ - .GO4 TV » e 04 x 6400 @ 2De6 1lbe ner Ble ft.
(vertical curfaoe)

Jn inclined surfnce oJucheims 19 1lhc, per 8q. fi.
ntton 8@ 14.8 1lhne por s1e Tt
Jtrailsht lines 14,8 ™ " " "

Hote: For V in the faormln adove n +ind v loeity of
80 milee poer honr 1s sasumcd, The v 1lne of
the :ind preciure on inelincd curface by the
three formlae above 18 obtninsl from a :raph
in .Inlcolm's "Orepnic siatles” on pnre 74.

Let b ¢ Dbreadth
Total 1ond @ 11le28 + 1U7 & D497
1125 4+ 985 + 19 3 40,1
iay 40 lbda,
Acsume b 2 127

hil 2 %q (£ = 1650)

° = 8 x40 x4x12 & ,0685
8 x 12 x 1650

Q= 26"

Try rafters cpaced - ¢4 feet o=a.

dle 6 x 40 x 16 x 1 = ,274
8 x 12 x 1650

d = 52"

Tox It CHATHING CHo LPACL LT L w04 & T LS.




Jesi:n rafters allowi: 2 1% notch sver purlin.
44,7 feet 18 the lengtn of rrof from point to co.nlce,.

tpnge purlins _44,7 . 11l.2 feet nzd desiyn rafters
4 accordingzlye.

Asgnue a 2" x 8" rafter

Joad Load
2 feet of shenthin: on each slde >f rafter ives
4(7.28+4) + st, of 1 £30t >f rnfter
4(7.25 4+ 4) + 4,88 ® 52,38 1bs. rer li.ear f£3>t,

Snow Lond
4 X 179 @ 71,6 1ds ner linear f3ot. (maximmn)
500 of 7149 @ 3,8 1b8, por licenr frot (~ini:mm)

#¥ind Lond
4 x 19 » 76 1lbs, pcr linenr £358
03 7le6 @ 164 1lbs. per line.r toot
8ny 164 1lhce, ver linear foot ne total lond.

bi” w 6 x 164 x 11,2 x 12 o 111.8
x 160

Pe
422 5549
d = 75"
7.0" 1l.8" g V"
Try a 2" x 10" rafter

4(7.25+ 4) + 6,64 w 64,6
5406 + 76,6 + S0e8 ® 166.4

8ay 167 1lbvs. rer linenr £33t a8 total load.

bdZ o 167 p x 12 = 113.5
o




Paze 5

SUALINRG
DJesign purlins nllowin:r ¥ notch aver trusse
Span e« 20 feet,

P

r&-43-—+f: 4+ —pe—a’ -—pr—«¢ -—ﬁz-<; __7

t C \

l‘ 20-0
2F 2P

R

P u 16664 x 117 w 184D
Joment avont center 20 nurlin

1222 x 10 =« 62 - 22 @ 122
s 12 x 1840 = 22100 ft. 1bs.

assuwie a 6" x 12" for a nurlin
weisht per foot & 24 1lbs,

é e 24X gg 1270 1bs.
£2100 %200 x 6 x 12 - u2
1950 x 6

d = 12
1B +1ed » 13,0"

Try a 8" x 12" timbder
weisht per foot g 82 lbs,

mt, 2zx20 , 1600
o} 212X 621600 22100
1960 x

d L 1104"
11.4" + 0 3 11.9"

y 2T,



<ageb

Lol o SLoal Jhia
wadAL (1l+ 1/105)

we ¥ x 8 x 80 (1 %% )

w s 800 x 98 722 1lba,

el ht per panel g 900 1bs,

LJADS .0d, L Ans

4

DTAD )AL

IS LY BERE
D

PRSEDININ

‘e

“eirl:it of slate g 7.25 x 20 x 1l.2 @ 162 1lbs,
“ielrht of eshentning s 4 x 20 x 11.2 8 896 1bs,
7eizht JOf rafters s 1l.2 X O X 0s7 & 376 1lhs,
%eirht of purling = 2 x 20 s 640 1lve,
"ei:ht of trues s____930 1lbs,
TJ8WL 2400 LA s 4436 lbsa,

S LOAD

Jaximum @ 20 X 10 m 20 w 4000

1bse

dinimum » 10 x 10 x 20 « 2000 1ba,

a0 LWOAD

10 x 11,2 x 20 = 4200 1lba.
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l-2 The strecs {s gero but we will uczo n 1" upset round dar,
with eye at >ne end to comnmect to lLower onord.

=4 lax, stress 5490;, 64g8 = «408 8q. 1in,
12900
Jse a 1" upsoet round dar tie sme nu for verticnl 1-2,
O=6 .Iav, Btrecs 110:30.. 1103) _ 4YE2 eq. in.

2300
Tse a1 1/8" upset rosnd bor with eye at one end.

7-8 .lax. cilresg 20lud.e _£06100 = Ze18 87, 10
BRI
Tee a 32" upset round bar with eye nt one end,
for symmetry the correemandin: membore dn the ather helf
of truvs will have the snae slze sembersg,

Uj:‘ ’L)' S “~ t‘\):'s .)

Jdnxe stress 69950, f - 990
A_B89950 o 77,7 '.in, gay 38" x 10",
-390
2_ 21980 (1 = ézg ) = 1950 x o724 = 1410 allowable,
A 60 x 8
2000 = 82u actual
80

Assume 2 - 1200
AabdBe2 sny 8" x 8"

£ = 1950(1 =_133__ ) - 1410 nllowsdle
A x

699560 | - 109D aoctual
64

Use 4" x 8" plus 2" for «otoiin- ankes it a 8" x 10",

LY al CHLw

dx, stress 650608, Length @~0 of eyo 170",
6060 L oved 8qe in,
2.)

Use 2 lo0p bars r. «9in.. 7/68"
dembere Y1, Y2, Y13, Y14

.dembers Y4,6,9,11 use ;" 1loop dars.
Diameter of pin11/8 "



Pugom 8
DIAT 400G S
dax, Btress 12600 Len:th 11' 2"
Agsune 2 . 120 |
x -
A= 6.)0 - 1046 81e4in. eay 3" x 4",

2 =2 1u00(1=280) | 1vod X 485 = 837 allowable
A LUXS

1%@9: 1050 actual
2

Assume_< . Y00

X
A2126.0 - 14 Bq.ine say 4" x 4"
4]
2_=1900 (1 = _132) _ 1950 % «49 = 875 allounble
A oUx4

13§%Q e 748 netuel Tco 4" x 4"
1

DIAGONAL 4-5

dnx, atrecs 15Ud3dd Lenrth 14°' 3"
Acgune & = 7)0
A
A 15985 - 2.8 814 in. sny 4" x 6"
700
Y = 1v0) (1 = 169 ). 5756 allowndle
A ) 240 :
985 = 0665 notunl
2

Aegume & — )0

A = 103983 = 32 B1ein. sny 4" x 3"
000

L 21950 (1 -_369) 575

A 240

10985 = 530 actual
O
Use 4" x 87,

DIAZIINAL 6=T7

Jdax, stress 20125 Lensth 13!
Avrcnme 2 - 600
A
A '231?5 - ciied 81 ino sny 6" x 6"
= 7600
2 =1u00 (1 - 216) = 600 allowable
A Glx
20125 = ouo netual
56 J



2 verticals 1" 6' y”" 32 lbs,
2 " 1" 11! 2" 60 "
2 " 11" 16' O" 108 "
2 " o onoY o9 33 "
2 dinrinals 4" x 3" x 13'0" 2.8 "
2 " 4" x 4" x 10'y" 115 "
2 " 6" x 6" x 17'6" 464 "
Jrper chord 3" x 10" f020 "
Laver chord " loop bars 1z3 "
7/8" 193p bars 195 "
sn~lices 4 "
An-‘le Ir»onse 70 "
Bylte, pine, v chers nnd hlocks 176 "

Trtnl woi-ht >f truss 4507 1bs,

Theoretionl wei - ht = 290 1da,
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