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Introduction

In2 ezrliest varns in this country were cruce log
ouildirn_.s tiict were hewn from trees and constructed by the
farmers tnemselves. Tae second era of building introduced
the country carpenter or practical ovuilcder whio spent weeks
e¢sseuwvling tune heavy timoers for tle frawe vefore the ¢ctual

reising 100K place. uortice end tenon joints were used,

fastened wita woocen draw pins, liany of these varns still

4]
ct
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oday &s evidence of the &rility »f these wmen.
It is tne purwoee of tuis study to desizn two
types of truscee for & small barn &nd cownere them as 10

cost of meterial &nd storage spece.



Construction

-

Ine following cdesigns are of a gccissars truss and
a samdbrel truss. The cesi.ns have teen made using Kidcers
Hendoonk and Supplcacnt & The Manual »f Timoer Connector Con-
struction.

The stresces in the memvers of the trusses were od-
tained oy grapniccl solution® and are lieted in tavles 1 &nd
2 in treir resnective decigns,
ilie trusses cre spaced ferther apart trnen in most
carn cesine, tane most comnon spacing being twon feet on cen-
ters. In oluce of the nailed &na bnlted joints Teco tonthed
rin; connectore have deen uced. These connectore mey ve 00—
teined fro. trhe Tiaoer Zagineering Coampany. The essendly of
the joins ie¢ .ile oy iumserting tie toothed ring connectouu
cetwsen t..é WD wemders &ua inserting a special polt tirough
the oole iu tne memcers. A tall bearin. washer is then nlaced
over tioe poit and & nut turned on with & ratchet wrench taus
drawin, toe two wemders together forcing tne tootned ring con-
nector into tihe woncd. When tae two mewbers have veen drawn
ticntly togetiher tune sneciul bolt is rexoved end the re_uler
mechine volt is inserted, tightened up &na tne joint is com-
pleted.

ween the trusces are cowpletely sssewvled they ere
then raised into plece end fastened to the plate. Then the

sheathing and roofing joc is done, completiag the roof.

*Refer t» Fi ures 3, 5 & &,



Design of 3cissors Truss



In tne fsllowing cesign of a scissors truss the
stresses were cetermined vy a verticsl equivalent wind and
snow load + & dead lnad. Tuis .uethod of loading was used
cececuse of tue gedle tyne roof wihich will give epnoroxiuately
ecuel velues to tnngse secured when seperate dead end live
loading are apnlied.

Trhis type of truss, wihich tunis writer hees never

usec as en experiment and to give

m
[©]
D
o]
—~
jon
n
D
Cou
[
3
£
O
4]
-
o
-
—
=
6]

a contrest in tne courerisen »f the twd trusses.
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Desiun of Truss

One-Lnird Fiteh

Tan & = 10 = LECET
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Trusses 3naced 4 ft., on Centers

Ronf Area = 12.03 x 4 = 72.12 sq. ft.

Zouivalent Vertical Jind & 3row Lozd = 204 / sc.

3uingles = O / sc¢. ft.

neathing = 4% / sq. ft.

0
G

Refters = 1.3¢4 / sg. ft.

Total = 3.3% / sq. ft.
¢

Loed = 72.12 x 3.3 = ECC.

(8
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ft.
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Cesl o of .eubers
Southern Yslilow rine

e el

allovenle

Lo . Ao~
Counressive streass = 1300f
3 - - [alaFalys
Tensile stross - 132CCrF

sember £,1l; E,<

In Chuorression ¢oZ0 = 3.53 sc
1200

1l =etino = 12.5 x 12 = 27

d o

Use 2" x 3" Tiwmper actual Area

Use swue size s 3,1 for valence
C.0rQ.

oA

wewcer G,1; G,4
In Tension 0220 = 4.85 sguare
1ou0
Uee 2" x &M Wemeer
hemoer 1,2, 2,9
r hi

Use scue

. -~ e
memnoer <,0

5120 = <.: scucre inch required
lacu
Use o a1

T A “~ N I ~
Jumver 1 Coucion LGrace

er Scuare Inch
er Scusre Iaca

HandbooXx
uare inch erea recuired
= 3.24 sguere inch

& continuity in upper

inches reguired

®x 1C" Lewoer to provide rocm Tfor Connector 3pecing.



o = 1,220,CCC
I = Saelicet woaueat of Inertis
L = Leéncte of Ooluwan = 10 fect
_ 7 1.8 x 1 300 onr 7D - 4T
FCI‘L = u.l‘z )}.-L.L:;:"”_‘\'IV"J X o = quO
o X Laou®

actual
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LZLCers

For studding use =20 x

plate coasicting of

S AN L ()

240CF = 2.4
/000

ar2a

scusre inch

-t . -~ -

+
]
B

[a8)

R A2 -~
= & X &4¥Y =z o
- =2

=

S

= <4300

- - & ey 0 A
naillec to.staer with &

X &" wemcer nziled tooctier.

recuired

& gnnd foundetion
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Use o - &" toothed ring conunectare
Ces & = 3/4" colts &' long
Use 7 nlywond guseet plates 18" x 18" x 1

Joint 1,Z 2 O
saXlawa loud = 3220 » c14o

)

1-4" 1oothed

Rir. Counector = S550f
Uste 1-4" Tootned King Consecior
Use 1i-3/4&" 3513 &" long

= G
>

(¢

Joint 1,%,
LLGRLanU 158G = 5533 + 1200 = 70:0#

1-4¢" Instzned Ric: Connector =Zg30r

1-2 5/5 Tooined Ring Connector = =olf

5

concentricelly ineice 4-4" tontbeld rin
Use 2-1" oolts 3" loanyg.

—— e - —— - —



Zplice Zeci n for w2woor G,15 G,4

G
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Recguirsd = - 2 x 3" x 1Z' ooaras

T . 4 a o A A 3 - ~ e ~ 4 - ~
Lea 2-a" tontl rin. CoOhanaluITe
] 7 f ~ 1 o v o~

o= "I/‘I’ OJJ-t v“ 13.4,

_—

allowaole stress per connector = 3320

Deei.m nf Leel Joint

xilmum Stress = 2320

3

. - - - < [
ancle cetween mescers = 20 o

<

1 tootn rine 4" = %220
1 tootn ring 8 &/3" = 2338
4175
An EZ)v 1ncreecse 1in coanector velues wey Do widle

£175 x 1.2% x 1.0l = 35350f
Us2 1-3 5/3" toothed ring conuector rlaced con-

centricelly inside 1-4" tootned rin: :ounector
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b r~ S opm s - ,
Ecel Connectlon

4orizontel Force Cutwerd = <530 x cos 19
= 822C x .Z5C3 =
norizontel force Inwerd = 5220 x cos 2109
= B88C x .C3234 =

korizontel reaction & heel joint

o

= 5540 - 5400 =

Allowevle loacd per lineel inchn of penetretion for

1¢ ¢ neils = &8

2" penetration

Toenegil truss to nlate using 4 15 ¢ neils
Cogt Lstimete
Lusver
2 o- 5" ox 3" x 20Y = 40 poard feet

SUL sw oonard feet

10,0 icete = 10 bowrd feet

Totel 102 bocrd feet
Cost of Lumcer = 734.00 / 1000 woard feet
Cost ver Truss = 102 x 7.054 = $8.350

el L

Cost of Gussets = .50

— ~

334\/)4:
!

2400

33.C0 per Truss
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7257 area = (13 x 43) = 1210 ooerd fecot

1518 x 354 = $51.50 Cnst of Sheathing

—=- o
Loevy
Sningles
1210 x §7.00 = $105.70 cnst »f shinzles

Zurdwaere

/=" tonthed rinz connectors

<

>
|
taV]

(S
>
|

4" tonthed riny connectors
4 = 1" onlte 3" long

11 - 3/4" oolts &" long

W

o}

Cost oFf Hardwvire

Coet of connectors = #3 x 125 = ;2.25

Cost 21 0olte = 15 x 10 = 1.50

Sost of wesners = 20 x 10 = 2Z.CO

Totzl Cost of LHerdware = 33.72
Cost of Trusses = 11 x 33.00 = 33S8.00
Cnst of sSheathing = 31,50
Cost »f Saingles = 105.70

Coet of Eerdwere = 11x.3.75 = 74.25

2087.45 = Totel cost of Tonf
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2 = «owg S0 feet x 14 feet wita 12 foot drive flonr

Under fTrucs

&)
(&
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Arce. = 2 (10 x 3) = G0 souare f
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nrovecly

Cu. Ft. 3torage

naXiaun storage under roof

in seckiny hay is clo to

se
storaze would ce 1 ton lecss
time

to settle., additionnal

stored et tie rate of .84 tons per
oth velow tine nlate.

ft.

we of 1 ton of loose &

spece
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Cesi, £ ;
sign of Gawmvrel Truss



-1~

In th» desi: n of a graerel truss, toe truss soould

gpnhroximete ¢u inverted ¢

jo)
«t
(D
V3
(W]

STy curve 19 give vLe oest

olecescat of waterials for erch construction. If, thnersinre,

)

tne joints of tue gamorel fzll on or near the curve, the

cest ronf truss will procecly result.

Co:mou practice seys, nowever, tnet taois first
refter is set at epproximately o509 to the horizontsl and
the second reftier is set &t cpproximetely 30O to the hori-

zontel., Tuus in the foll-wing design, the values of <092

end 09, resnectively, were used.
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Uvgl n
Trusses sneced O feet on centers Dead Load
809 ritch Jind Load SUf/sc. ft. Snow Locd = 2.5% / sG.

Roof Truss= 3.C% / sG.

hingles = 3.Cf / sc.

i
fie
O
<he
~
m
Q
L ]

Sheataing
Totel =12.5# / =q.

hrea = 12.7 x 5 = 55,3 sc. ft.

ind Load = 22.5 x 20 = 130C#
Desd Load = 33.5 X 18.5 = 7HEF
Desd Lned
%00 Pitch Jinc Load Z244#/sa. ft. Snow Load = 12.Ci / sqg
Roof Truss= 3&.3F / s¢
Shingles = 3.0F / sc
Sieatiing = _4.0F / sc
Tntel = 25.55% / ec.
Area = 10 x £ = 20 sg. ft.
wind Load = 20 x 24 = 12C0p
Cezd Lned = 22.0 X 50 = 12204
Teole 2. Stresses es 3celea from Figures
Dead Live Load Live Loaa sire
werrcerT Loud otrecs otress Ioret of
Stree sindward Lecwerd Comolinetion liempere
3,1 040 -2 240 +370 -3,543 UL
C,o -1o4% —cC +:70 -S,.02 L
L,3 -113o -850 +750 -4,755 R ox g
C,4 -1 - lco +750 —3,0:0 STz 3"
12 - c43 =200 - = -,000 Zhox s
238 4+ 540 +1°10 -4c0 +1,555 e ox "
o4 1503 -2750 —b- -4,:35 2" x o
1,L + 410 +2750 2,540 5,140 =" x g
4,L +11 +5120 —2,o/u +2 2270 o x oo

*
-+
| @}
4%
m
[

netes Tenslle 3tress; — Descignates Comrressive Stress

(i
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soutaern Yellow rins  Tuacer 1 Coa.on Grece
allowecle

Chrmnrecsive 3irces = 1000, ner sn. ft.

Tencile 5tress = 1500y ver sc. ft.

tresses turen froa Kidcders Zondennk

O]

Qu

o I

x-
{

TOT0 : PR
= £.08 sa. in. erea r

(¢}

cuired.

Use 2" x g" Lemoer ectual erea = 12.3 s5. in.

wenoers O,z

(A%
|
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A%
o
|
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[¢]
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[o]
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eleo to wointuln cantinuity.in tie upper cunrd »f truss
yemoers are safe es &ll co.prescive siresses c¢re sualler
than for 3,1.

lL.ember L,1

A= &ld4C = 7.32 ec¢. in. reauired
louv

Uge 2" x &t Actucl arce = 12.2 eo. in.

Usc same gize e for L,1 to waintein continuity end

2id in ecce nf chrucstruction.

<31 = 4,22 ez, in. rcecauirea
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&re continunus .ic..cers.



St. recuirsd

Use 2" x 3" mexter to suonply euavle Toom for con-

structions.

: : P S, anc
Decd Locd nzuctlion = 2080

Lexilaowa Live Lowa keaction

.
L}

=

[

{ Stua

- . - &' ox S omesser
Poz = © 1 = 3.14° x 1.8 x 10° x U0 = 35700 I = bnYe = 2 x 4@

+1° + X 1lod ¥ 13

I =22
1 = 1% x 17 = &0
a &
TT

) > gl P e ~ . et <A I
'sc 2 - 2" x " niccos 10 feet lon. ueilec to.etler,

Cu

with & nlate counsigtin:s ~f 2=2" x 2" mouters neiled to cetincr,

4

Studs to ve uslicced L feet on centers.

Ties

wexina. Horizontel Force on & Trussees = G045 4+ 85

/0

p 3
[}
A3
)..J
(97]
i
}__I
[gXl
D)
w
O
Tfa

575 arca 15700 = 11.01 sc. in. recuired
1500
Uoz L ox oM osemoer 12 fecet lon. etiachicd to both end

trusces ¢nu Lie secoua viuss frow eitioer ernd tH resiest tue

horizontel turuste.



Joint

=
-

K

4"

~

(

c

7

Sapelaient aumesr 3.
S,4 = ol X oin o = 4fAdlf
4L = TE50 x 3lu <1230 = 4280
Difference = 550 x 2 = 113%F force
douwnward
ce 2 = &" Toothed 1ing Connectors
S = /4% 30lts 3" long

se nlece »f 3" x 12" pnerd 13" long oolted to esch

ide »f truse ¢t 2eole tn &ct as gusset.

, O

D,0 = —%755 x »in 807 = £735 x .5 = 5333 F

nopo= =1l.ob x 3in 0P = 1oLd x L233=1CE2CF

2,3
CToEF dovnwerd

2,0 = Twoll xoein 00Y = LLIZ x L 533e42I0F wwerd
111234 vertical

force

D,5 = «735 X cos 500 = 47335 x .538 = 410Cr

5,5 = 1555 x cos 509 =z 1885 x .0 = T773F 41:l

.3 = wodd x cos 300 = Luda x W5 = S73CF 3544

Hing

Tootneca

L2
&/4" 20lts 3" 1
2" ox 1o x

Fuesets 1

Connectors

ong

[}

1" are recuired

So44)f S8

outwerd
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If etressce cTe cue ler.<ly to vind loed values, ooy wey
- . -~ PR . - +
Stresssy ey oc ralsed 20,0 ln simeoller connectors das to
increacse cire of oolt from 1/2" to 3/4".

~o o~ L
= Do dur

(0240 4 20 + 5700

+

1r~.'
=i
o]

S~

m

S

9310 x 1.35 12,400+ Low

C

If uolt eize 22 increceed to 1" diaxeter 1loul cenecity
~f contectIirs iy ve 1lrncrewsed 7 c.

12,400 x 1.07 = 13,400

(]

Use -2 5/3" Tooctied Ring Connectors rnlaced concentri-

3
v

celly inside S=-4" Toonthed Hings Coanectors

Use & - 1" colts 8" Inug

2 - 2" x 3" x 7" Filler ovlacks recuired ¢ shown
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