Engineered Wood Trusses

Understanding and Installing Trusses:




Definition

» A truss is a frame comprising one or more
triangular units constructed with straight
members whose ends are connected at joints
referred to as nodes. External forces and
reactions to those forces are considered to
act only at the nodes and result in forces in
the members which are either tensile or
compressive forces.




Truss Technology in Building
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Importance

» Wood Roof Trusses are the most common
roof framing system employed in small
buildings in Ontario

» Wood Floor Trusses are often used on
projects where long clear spans are required

» Wood trusses, along with walls, floors and
foundations are one of the major structural
parts of most small buildings




Trusses in the Building Code

- The NBC mentions trusses in few places

- 9.23.5.5. Roof Trusses

— shall not be notched, drilled or otherwise
weakened

- 9.23.13.11. Wood Roof Trusses

— if not designed under Pt.4, deflection limits, 6’ web
bracing, method of testing, method of analysis

- 9.4.3.1 (Deflection - L/360, L/240), 9.23.3.4
(Nailing - 3 Toenails-3.25"), 9.23.10.7 (Studs
under girders)




Code Based Checklist

1. Damage to truss?........ easy

5. Nailing at Bearing?...... easy
6. Studs under girders?...easy

m



How to Check the Other Items

» Every manufactured truss used in Ontario must
have an Ontario Engineer stamped drawing
available for the Builder

» The Builder should ask for the truss and layout
drawings on every project - make sure you have
the Drawings when the trusses are delivered

» On simple projects you still need the truss
drawings to determine web bracing

» Use the Engineering Drawings and Truss Layout
Supplied by the Truss manufacturer to check
design and installation requirements




Truss Engineering Drawings

» Contain a lot of info, some important to the
builder, some not

» Examples of truss drawings from the 2 main
suppliers of truss connector plates and truss
design software
> Mitek

> Alpine
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AIpine Truss D

(25016 /WEEE ROOF -- , - T31 24° Doutle Slope Flat)
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Important Info on Drawings

» Loads and Design Basis - Part 4, Part 9

» Spacing

» Deflection

» Support locations

» Web and chord bracing

» Uplift, bearing and hanger requirements

.



Loads and Design

Standard Part 9 Loads:

-no attic trusses

-no spans over 40’

Eg: Live Load Due to Snow
=0.55x48.1psf + 6.3 =32.7 psf

Part 4 Loads:

-Part 9 over 40’, Attic trusses

-Post Disaster Buildings

-Part 4 Buildings

Eg: Live Load Due to Snow
=0.8x48.1 + 6.3 =44.8 psf

. : DENT LA
WoST BE APPROVED BY THE BUILDING DESTGRER iy

AUSS INSTALLER BEFORE USE. VISIT ntrp://alpinesys.com/Spocs TR

TEST INFORMATION AND WARNINGS AND SEE AT00 FOR GENERAL NOTES, >

PORTANT SPEC|FICAT[ONS AND WARNINGS CCNC  $12162-L 12802-L 13327

RRSEHS.T0 NECC 2005 PART GeelQUSING AND SWALL BLILDL:#

ZTHIS DESIGHN COMPLIES WATH);

alec LL  10.0 PSF |
JTOT.LD. 52.7 PSF

Rain Load = 6.3 psf OR LESS

" DUR.FAC. 1.00

Cb =055 Cwe1.00 Cs=1.00 I=portance Factor = 1.00 /

| SPACING  24.0"

DESIGH CRITERA

** BPECIAL LOADS ANALY SIS "™

GEOMETRY ANDIOR BASIC LOADS CHANGED
BY USER

LOADS WERE DERIVED FROM USER INPUT
RO FURTHER MODIFICATIONS WERE MADE

DL = 100  PSF
TOTAL LOAD = §37 PSF

EPACING = 240 IN.GIC

LOADING IN FLAT SECTION BASED O A
BLOPE OF 6.0 2

=== HON STAKDARD GIRCER *-

ADDTL USER-DEFINED LOADS APPLIED TO
ALL LOAD CASES.

THIS TRUSS IS DESIGNED FOR RESHENTIAL
Ot SMALL BUILDING REQLNREMENTS OF
PART 8, HACE 2005

- PART & OF ORC 3008 , BORC 2006 , ADC 2006

2 1\"
(ES%OF4T PEF. GSL PLUS
6,2 P.5F. RAIN LOAD EQUALS

327 P5F SPECIFIED ROOF LIVE LOAD

ALLGWABLE DEFL. = L3G0 (1.207)
CALCULATED VERT. DEFLTE) = LF 853 {0.137)

C51. TC-0036 (3-4.1) , BC=0.55 [16-16:1) ,
WR=0.57 (6-15:1) , 551=0.24 (16-151)

DOL LUMBER=1 00 HAIL=1.00 LS BEHD=1.00
COMPE1,00 SHEAR=1,00 TENS= 1,00

COMPANION LIVE LOAD FACTOR = 050



Spacing

Design Crit: RESIDENTIAL

7.31.1205.21

QTY:1  ON/-//-/-/-/-

THIS DRAWING WUST BE APPROVED BY THE BUILDING DESIGNER ANDG REV|IEWED BY
THE TRUSS INSTALLER BEFORE USE. VISIT nttp://alpinesys.com/Specs FOR
THE LATEST INFORNAT ION AND WARNINGS AND SEE AT00 FOR GENERAL NOTES,

IMPORTANT SPECIFICATIONS AND WARNINGS CCHC  $12182-L  12802-L 13124~
CONFORMS TO NBCC 2005 PART 9, HOUSING AND SMALL BUILDINGS. -

{LsD)
Ground Snow Load « 48.7 psf OR LESS
Rain Load 6.3 psf OR LESS

Chb =055 Cw=1.00 Cs =1.00 I=portance Factor = 1.00

TC LL
TC DL
BC DL
BC LL
TOT.LD.

32.7 PSF

3.0 PSF |

7.0 PSF

10.0 PSF |
52.7 PSF

*DUE L 4
e —e |
__SPACING  24.0" 3

BESIGHN CRITERIA

*4 BPECIAL LOADS ANALYSIE
GEOMETRY ANDIOR BASIC LOADS CHANGED
B USER

LOADS WERE DERIVED FROM USER INPUT
RO FURTHER MODIFICATIONS WERE MADE

SPEGIFIED LOANE:
TOP CH LL = 327 PEF

o = 70 PSF
BOT € LL = 10D PSF
. = 100 PSF

T PSF

/‘ -----
SPACIHNG =

Mo o

LOADING IN FLAT SECTION BASED ON A
BLOPE OF 6,002

== NON 8TANDARD GIRDER *-

ADDTL USER-DEFINED LOADS APPLIED TO
ALL LOAD CASES.

THIS TRUSS IS DESIGHED FOR RESIENTIAL
OR SMALL BUILDMNG REQLNREMENTE OF
PART 8, HECC 2005

THIS DESIGHN COMPLIES WITH,

- PART 9 OF ORC 2008 | BCBC 2006 , ASC 2006
- GEA DEE-0%

- TR 2007

{E5%0OF 481 PEF. GEL PLUS
6.2 P.SF. RAIN LOAD EQUALS
J2¥PSF. SPECIFIED ROGF LIVE LOAD

ALLGWABLE DEFL. = L3G0 (1.207)
CALCULATED VERT. DEFL(TL) = LA 0SS {0.137)

OS5I TC=003G [3-4.1) , BC=0.55 (16-18:4] ,
WE =007 (6-1501) , B5I=0.94 [16-151)

DL LUMEER=1 00 NAIL=1.00 LS BEND=1.00
COMP=], 00 SHEAH=1.00 TENS= 1,00

GOMPANION LIVE LOAD FACTOR = 050




Support Locations
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Web
Bracing
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Web Bracing - Girders or Single
Trusses

1] 2x4 SPF#3 CLB's EQUALLY SPACED ON MEMBER. ATTACH W 0&2&3 5" NAILS, OR Zx4 "T°
RAC E HI:I')'. LEHETH OF WEB MEMBER. SAME SPECIES & GRADE A'I'TAI.'.‘HED 'Ii'.r’3 0"

: 3RACING MATERIAL SUPPLIED & A‘I‘TA[:HEI} --------
SUPFORT BY ERE TCOn . - . TG Bh

PROJECT ENGINEER OF RECORD.

7X12[0] = 3xX6 || ax12[51 = 6X10 =
— — ) #
2-3-15 ; Wwe 5 5
[ . 7
L f J
= — L 1
ot
AE. " X12[2] = 1.5%4 | %10 =
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Web Bracing- Gable End

TIPS U PEEPANED PRON DONPUTER INPUT (LOADS & DIMENSIONS) SUBNITTED BY TRUSS WFR.
(25019-/WEBB ROOF -- , ** - T23 24" DTC Gable)

TOP CHORD 2x4 SPF Xo.1/No.2
BOT CHORD 2x4 SPF No.1/No.2 1570 3380 1337 6032 O

WEBS 2x4 SPF No.1/No.2 :8Z, W5 2x4 SPF 2100r.1.8E:
&)QORBEITERSCABMC SANE S ZE&GOKLMTHDFIEBKDB&SR ATl'

S —

MAX CSE: TC - 0.18, BC = 0.07, WEBS = 0.24. 0C. BRACING MATERIAL SUPPLIED 8Y ERECETION CONT.

SEE A-101, NOTE 3 FOR STAKDARD PLATE POSITIONING, LT STRUCTURAL PANELS USE PURLINS TO PRACE ALL PLAT TC £ 200

PLATES DESIGNED FOR FABRICATION USING SEASONED LUMBER. LOADING SPEC D BT ATy
2sx PLATE POSITIONING TOLERANCE, PLATE SIZES INCREASED FOR 1,.05X REQ'D AREA AND STEEL SECTION,

SX6(R} % SX6(R) &

0-6-7

)=

¥ o & {//////////////////////////////////// x[///////////////////////////////////%) T

= 8-4-8 ol 7-3-1 i 8-4-8

=)
24-0-0 Over Continuous Support 7‘]]




Chord Bracing

2l RIGID CEILING ENRECTLY

1-234 LATERAL BRACE RECQLRRED AT W2 LERGTH OF 7-13, 813, 39-16

2-2%4 LATERAL BRACE RECLNRED AT #/3 LENGTH OF 219, 10-18, 1016
END VERTICALIS) MUET BE SHEATHED OR HAVE BRAGES AS INIKCATED IM
THE MAX. UNBRACED LENGTH COLULN OF THE TABLE BELOW

~T0 BRACE ALL FLAT TC @ 24.00 OC. PURLITR
TTAGRED TO PERUANENT BUILDING BRACING. DESIGN OF PURLIN, 3
PERMANENT BRACING SYSTEM AS PER PROJECTEWGL (PURLIN, PURLIN ATTACHY

IN LIEU OF STRUCTURAL PANELS USE PURLIYS
T0 BE A
&




Uplift and Hanger Requirements

PROVIDE UPLIFT
FACTORED UPLIF

ON AT BEARINGS AS INDICATED
363 449 200 229
BRG. LOC. (rc):

0.00 13.67 15.83 18.83 2
=10.00 psf, 12.66' R 2 FSE=6, 30 psf,
2 BLDG,10.00/7.00 TCOL/BCOL. OPNGS MAINLY WINDWARD &1DE.

DEFLECTION MEETS L/360.00 LIVE LOAD AND L/360.00 TOTAL LOAD.

MMENSIONS, SUWPFPORTSE AND LOADINGS SFECIFIED BY FABRICATOR TO BE VERIFIED BY
BUILMMNG DES [GMER
BEARINGS

FACTORED FALAGTRALINS FAﬂTﬂ-HEI} IHFUT REGQRID

GROSS REACTHON l:-I-Et-I:I'EIE = tkzTe £
_/—\~—-—

J7 VERT HOR FEw  HORZ  UPLIFT IN-SX -5

20 4620 #520 o o 56 +5

1 4246 4245 o o HANGER BY um
'

UMNFACTORED GROSS REACTIONS

15T LCASE BAS AN, COMPOMENT REACTICGHNS
JT COMABIMNED SMOowW LIeiE WMDY DEAD
21 3845 20820 0 LT OFi 11135 0
11 3385 L LN SA5F D LI LF) STE SO

BEARING MATERIAL TO BE OF SPF RO, 2 OR BETTER




Bearing Conditions - Crush Plates

e i

SIS ' . [
&
. i R
.
12 1\ 1 0 [ I] 8
L =10 I axd 1 fx10 1 B0 = )
15-1-0 ., 20D . FLUSH PLA
FLUSH PLATE & SIMPS0N STRONGTIE CP2-6 By !
CRUSH FLATE REQUIRED. INSTALL AS PER
SIMPEON STRONGTIE SPECIFICATIONS

B-0-0 10-6-13 13-1-11 1 6-0-0
]

553
L S 2613 2643 i 28-13 2105 ¥




Bearing Conditions - Floor

Required

ROOF -- , ** - T31 24' Double Slope Flat)

SPF)IoI/NoZ T2 2x6 SPF No.1/No.Z:
SPE No.1/Ne.2
SPF No, 1/No 2 W1, W13 2x6 SPF No.i1/No.2:

0.34, 3C = 0.25, WEBS ~ 0.14,

Loc W S b— F Hr -
A QG 9'4710 58 g2: @B0 290 1413 Ghe Pt
B 23'6"8 9'4*10 5"8 623 ~ 290 14713 754

TRUSSES YO BE PROPERLY ANCHORED AT SUPPORTS, BY

P WITHSTAND THE INDICATED
TE 3 FOR STANDARD PLATE POSITIONING N Ve O NON | ZHNTENL O LLONS
B e amaarcar L' . DEFLECTION MESTS L/360.00 LIVE LOAD AND L/240,00 TOTAL LOAD.
X IN LIEI.I OF STRUCTURAL PANELS USE PURLINS TO BRACE ALL FLAY TC @ 24.00" OC. PURLINS
NCREASED FOR 1,05 REQD AREA ANO STEEL SECTION. TO BE ATTACHED TO PERMANENT BUILDING BRACING. DESIGN OF PUR PURLN, PURLIN ATTACHWENT
LAT & PERMANENT BRACING SYSTEM AS PER PROJECT ENGINEER OF
SHIFT . BITE_ LOADING SPEC'D BY AUTH. HAVING JURISDICTION #= TIME OF DESIGK.
T25 L 1.50 28x PLATE POSITIONING TOLERANGE.
3.25 R 1.50
3.28 L 1.50
1.5X4 )
5X6 - " 5X8 = -
— r-
xd
[ = o
T
6X8 = 3X8 = ax4f12] @
3X4[5] & | D
1 | —_ -0~
s [ l | | | 18 11-0-6
3X5(4) & 8-1-2 3X6 @
3X5[13] @
axe &
/] 15 15
o
I {
2-0-0 } 2-01-0
W 5/ sas ¢ LR w N L
1.5X4 4 1.5%4 @
8]
[A]
0-10-8 0-10-8
e
L. 7-2-11 Al 9-6-10 | 7-2-11 =
> 6-11-3 { 10-1-10 ' 6-11-3 ~l
~ 24-0-0 Over 2 Supports =




Bearing Conditions - Bearing
Blocks Required

-
o acks: Nail type: 3.0"_common_naiks
-LOC #EL'D'_:IEI{E LEH'GTE.-'"ELH #FMNAI L5.r'"
1P g

7X12[0] = 3X6 || 4X12[5] = 6X10 =

+
1.5%4 | X0 =

' 13-9-8 le 2.2.4 5l 3.0-.0 —='
L 13-5-8 07548
|
|

'

22-1-8 Over 5 Supports
[B] [cl bl [E]




Bearing Block Notes

BEARING BLOCK NAIL SPACING DETAIL

(SPF & NORTHERN SPECIES LUMBER) MAXIMUM NUMBER OF NAIL LINES PARALLEL TO GRAIN

**VALUES FROM CSA 086-01 ENGINEERING DESICN IN WOOD**

MINIMUM SPACING FOR SINGLE BEARING BLOCK IS SHOWN. DOUBLE NAIL SPACINGS
AND STAGGER NAILING FOR TWO BLOCKS. GREATER SPACING MAY BE REQUIRED
TO AVOID SPLITTING.

— SPACING PARALLEL TO GRAIN (16 NAIL DIAMETERS — MIN.)
—~ END DISTANCE (12 NAIL DIAMETERS - MIN.)
SPACING OF NAILS IN A ROW (8 NAIL DIAMETERS - MIN.)
- EDGE DISTANCE (4 NAIL DIAMETERS - MIN.)

o0 w

BEARING BLOCK TO BE SAME SPECIES,
SIZE AND GRADE AS BOTTOM CHORD.

CHORD SIZE

NAIL TYPE DIAM. | 2X4 | 2X6 | 2X8 |2Xt0{2X12

2.5" COMMON NAIL| 0.128" 8 11 | 15 | 18

3.0" COMMON NAIL | 0.144" 7 i0 § 18 | 17

3.5" COMMON NAIL| 0.180" 6 g 12 | 15

2.5" SPIRAL NAIL | 0.108" 11 | 15 119 | 24

3.0" SPIRAL NAIL | 0.122" 10| 13117 |21

3.5" SPIRAL NAIL | 0.152" 7 10 | 18 | 17

O OO0 |0 | [Ch

3.26" GUN NAIL 0.128" 8 i1 | 15 | 18

MINIMUM NAIL SPACING DISTANCES ++
DISTANCES

NAIL TYPE DIAM. A B C D

25" COMMON NAIL| 0.128"/2-1/8"{1~5/8"[1-1/8" 5/8"

LhE 3.0"_COMMON NAIL | 0.144"|2-3/8"|1-3/4"| 1-1/4"| 5/8"
3.5" COMMON NAIL|0.160"|2-5/8"[2" 1-3/87 3/4"
———+ P / ! 4D 25" SPIRAL NAIL |0.109"[1-3/4"[1-3/8%|7/8" | 1/2"
G g /'/1 TP T 3.0" SPIRAL NAIL |0.1227[2" 1-1/2"[1" 1/2"
1= T T c 3.5" SPIRAL NAIL |0.152"|2-1/2"[1-7/8"|1-1/4"] 5/8"
S s SR (N R S ke 3.25" GUN NAIL [0.128°|2-1/8"[1-5/8"[1-1/8"| 5/8"
’,/ 1§ T T T T T I 1 C/2
A 44—+ 4 ++ — CSA 086-01 ALLOWABLES ROCUNDED
d L AR PR S S IR D UP T0 NEAREST 1/8'
| | I
%} A B DIRECTION
OF LOAD AND
NAIL ROWS
LENGTH OF BLOCK SPECIFIED ON SEALED DESIGN
(12" MINIMUM — 24" MAXIMUM)

AR REDUIRE IN FABRICATING, HADLING, SHIPFIN

INSTALLING AND BRACY AN LING |’c§-Lm AND BRACING), PUSLISHED)
ST SRR R D i T T S l'n?lc'u:n

Top Cro L » 2 5 AU

THIS TESICN 7O THE INSTALLATI cmmmot ALPINE
T 3 RESPUNSIBLE l’ﬂl ARY leAn

COME!S
750 O’l S ICSICN 'IS"(GN
WING INI)KCAT'S ICW ANCE

T ’I{
ARTICULAR BULDING § F\?K RE; IBILITY OF THE BUILDING DESIGNER. PER TPIC 56

M IIJVOMB S(D'

REF  BEARING BLOCK

DATE 12/04/08

DRWG CNBRGBLK1103

-ENG TB/AV




Deflection

(25015 /WEEE RDOF -- ,

0o H 74 DOuD'Q Slopc Fl-t)

TOP CHORD 24 SPF Mo.1/Mo.2 <12 2xG SF Mo 1/Me,2

IBTCM()"OZAI SPF No.1/No.2
RERS 24 S5PF Mo 1/Ne. 2 .

A CS1: 1T o

WIS 228 9F MNo. 1/, 2:

0.34, 5C « 0,25, WEBS ~ 0,14,

SEE A-101, MOTE 3 FOR STAMDAKD PLATE POSITIONING,
PLATES OTSIGASD FOR FABRICATION USING SEASCNED LUMSDR,

F Hx
1413 Ise
418 764

5 L D
1 523 230 2%
*a (1=} 230 280

PLATE SIZES INCREASED FOR 7.05X REQ'D AREA AMD STEEL SECTIONW. - i .NT?U P\Nr:?“ %m“
T TE LATERAL Hiom ROJECY :n:uu:m or ﬂ:
h; Slsgs SN;F;‘ R BI!F‘O LOADING SPEC'D &Y AUTH. FAVING ARISOICTION # TIME OF DESICH.
{?!] ;x: ;.;i k :S‘g 25x PLATE POSITIONING TOCERRACE
13 e 1.25 L 1,50
SXEw 14 . 5XB = 2
/\ g
—— g
"/, EX8 @ 3XE w g
3X4[5] » ﬁ
S5 1
T o / 11-0-8 g
wsLa] & 8-1-7 ‘ %
e g ‘ i
15
. / F
7 T q
2-0-0 4 FLOOR BY OTHERS ——, 2-0-0 i
0% i | | F
1.5%¢ ¢ %
1w :
0-10.8 ?
- "
b 7-2-11 | 8-6-10 3
§-11-3 10-1-10 §
g 24-0-0 Over 2 Supports 5
PLT TYP. Wave-Canads Dosign Crit: COMMERCIAL 7.40.0628.08 QTY:1 ON/-/1/ i el /= Scale =.25"/Ft.

4

e T0 NITHSTAND THE IMOICATED

Nald (207) 1767901
732 Krveraew Drive. Fot Frases ON

" THE LATEST INFORMATION AND WARNINGS AMD SEE A100 FOR GEMERAL KOTES, TC DL 5.0 PSF | DATE  0B/07/07 ‘
4 \ CORORME. To NBCE 2005 PART 4. COMERGIAL DESrey 12800 L 1m2eL BC DL 7.0 PSF | DRW owssast crevsom
ALPINE \\ | (s0) BC LL 10.0 PSF | ON-ENG CAT/AV
A-SYSTEMS ™, | Ground Snow Load = 48.1 psf OR LESS i'l‘QT.LD. 46.2 PSF | SEQN- 21791 REV |
.mgﬁm | Rain Load « 6.3 par OR LESS ‘ ‘ DUR.FAC, 1.00 FRW cat
2 i Cb«0.80 Cwe-1.00 Cs-=0.47 inportance Foctor « 1.08 | sPacING  24.0" JREF- 1T9K9260Z01

“THIS DRANING WUST SE APPRIVED 8Y TWE DUILDING DESIGVER AND SEV|EWED BY |
THE THUSS INSTALLER BEFDRE USE,

TC LL
VISIT suxp //alpineays.con/Specs FOR

24.2 PSF | REF  R9260- 23799

BESIGHN CRITERIA

*4 BPECIAL LOADS ANALYSIE
GEOMETRY ANDIOR BASIC LOADS CHANGED
B USER

LOADS WERE DERIVED FROM USER INPUT
RO FURTHER MODIFICATIONS WERE MADE

SPEGIFIED LOANE:

TOP CH LL = 327 PEF
o = 70 PSF

BOT € LL = 10D PSF
. = 100 PSF

TOTAL LDAD = 507 PSF

SPAGIHNG = 4.0 N.Cic

LOADING IN FLAT SECTION BASED ON A
BLOPE OF 6,002

= NON STANDARD GIRDER *-

ADDTL USER-DEFINED LOADS APPLIED TO
ALL LOAD CASES.

THIS TRUSS IS DESIGHED FOR RESIENTIAL
OR SMALL BUILDMNG REQLNREMENTE OF
PART 8, HECC 2005

THIS DESIGHN COMPLIES WITH,

- PART 9 OF ORC 2008 | BCBC 2006 , ASC 2006
- GEA DEE-0%

- TR 2007

{E5%0OF 481 PEF. GEL PLUS
6.2 P.SF. RAIN LOAD EQUALS
J2¥PSF. SPECIFIED ROGF LIVE LOAD

GYaBLE DEFL. = L3G0 (1.207)
SLCULATED VERT. DEFL(TL) = LF
=

OS5I TC=003G [3-4.1) , BC=0.55 (16-18:4] ,
WE =007 (6-1501) , B5I=0.94 [16-151)

DL LUMEER=1 00 NAIL=1.00 LS BEND=1.00
COMP=], 00 SHEAH=1.00 TENS= 1,00

GOMPANION LIVE LOAD FACTOR = 050



Building Bracing of Trusses

» Permanent bracing is designed and
specified for the structural safety of the
building. The building designer should
indicate the size, location and attachments
for all permanent bracing

» The builder must still install the required
permanent bracing, when missed by the
building designer

» Typical permanent bracing to be specified
by the building designer is as follows:




Top Chord Bracing- no rigid roof
sheathing

at both ends of building and @ 20’ intervals.

» If purlins are IQ LLL [ overmano
used, it is £:?Ell TTITETT] ey
recommended % 11 1 oyl N
that diagonal  [SHTHITHE =™
bracing be S |
applied to the %/ TTITT _Plrﬂ:L Ridge Line
underside of the [FITITTITTITIITS euee
top chord as mdllli JLL[
shown. % * e

.



Bottom Chord Bracing - no rigid

ceiling
» This lateral and
diagonal bracing is
required to maintain
the proper truss
spacing and to
transfer force due to
lateral forces into
the side walls, shear
walls or other
resisting structural
elements.

Diagonals form braced bay, Repeat
atbdhuﬂsofbtﬂu@ﬁ?'nbrvais.




Diagonal Web Bracing

» The diagonal web
bracing specified by the
building designer is ,
used to hold the trusses [/ P ===

used to hold the trusses | 7 P
in a vertical position, to »g | .
maintain the proper \ | { Acssdmmaiong

. co Ntiutas:
spacing, to distribute \ A:/ (@eral movermerts
unequal loading to H ﬂ\“ Spoe 12 5en

adjacent trusses and to
transfer lateral forces to -
the diaphragms and

r walls.




Possible Problems

» Trusses not installed according to truss
drawings (spacing, field connections, nailing
of girders, bracing wrong or missing, trusses
installed backwards or upside down)

» Eg. This truss arrived on site in 2 pcs and was
installed similarly to 2x12 rafters (butted at
the peak with blocking)




nstalled Incorrectly

IMLS UV, »«arnnsn 8Y THE ALPINE .08 mzsmsn Pnosqnn FROM TRUSS MFR'S LAYOUT
T0P CHORD 2x% SPF No.!/No.2 Luc g S L Hz
80T CHORD 2x4 SPF 16S0F-1.SE 172 g 358 T1s 125 S0¢ 0
WEBS 2x% SPF No.1/No.2 8 23'87 a 12 3-g 3% 113 [13 808 0O
HAX CSI: TC = 0.22, BC = 0.33, VEBS = 0.29. E%gu&r&ogu&nm’m OEFLECTION OF 0.51" DUE TO LIVE LORD AND 0.15° DUE TO DEAD
SEE A-101, NOTE 3 FOR STANDRRD PLATE POSITIONING.
OEFLECTION MEETS L/260.00 TOTAL LOAD.
NIE AS PER CLAUSE 5.5.13.5 OF CSA-085-0) FOR TRUSS DESIGN.
TRUSSES TQ BE SPRCED AT 12.0% 0.C. MAXIHUM.
PLATES DESIGNED FOR FASRICATION USING SEASONED LUMEER,
LOADING SPEC'D BY AUTH. MAVING JURISDICTION @ TIME OF OESIGN.
4sx PLATE POSITIONING TCLERRNCE.
JT PLATE LATERAL  CHORD
No SIZE SHIFT BITE,
€21 1.75 s f<{s]
) uxy 2.25 1.50
fi=l ux 1.75R  1.50
194Xy 2.25R  1.50
]
©
L]
%
¥
L] L]
|
|
LEFT RRKE = 2'6"8
- $5R = 3898
| PLT. TYP.-WAVE-CANRDA DESIGN CRIT=RESIDENTIAL OTY= 15 TOTAL= S REV. 8.02.02.0S14. LE =0. 16867
THIS ORRVING MUST BE REVIEWED BY R REGISTERED PROFESSIONAL ENGINEER |CONFCRMS T0 TC LL 33.0psf |REF
BEFORE USE. VISIT wuw.olpinesys.com/specs FOR THE LATEST INFORMATION NBCC 2008 PRRT 9 4 F 09-08-2008
FND WARNINGS AND SEE ALOD FOR GENERAL MOTES, INPORTANT SPECIFICRTIONS[,-C 0 s " TC DL 3.0psf |oATE  09-08-200
AND WARNINGS. CCMC #12182-L, 12802-L, 13124-L S BLRTE BC DL 7 .0psf |orRue
Ground Snow Load = 48.70 psf OR LESS BC LL 10.0psfF 6
Roin Lood = 6.26 psf OR LESS TOT.LO _S3.0psF Jo/A LEN. 23
our.FRc. L1.CO JOB #: 23050
{Cb = 0.55 Cw = 1.00 Cs = 1.00,Importance fFactor= L.00) SPACING (2.D" TYyPe FLOS

T~ -




Corrections

» Info missing on site, no field connection detail
supplied to builder, add field connection

- g

TOP CHORD 2wd SPF Na, /Mo, 2
bor

CHORD 2¢ SPF 1650r-1.5€

WERS 2x4 SPF Mo.1/No.2
MAX CS1: TC w 0.22. BC » D.32, WEES = 0.20,
SEE A-10%, NOTE 3 FOR STANORRD PLATE POSITIONING,
MIE AS PSR CLAUSE 5.5.13.%5 OF CSA-086-01 FOR TRUSS DESIGH.
FLATES DES|(NEG FOR FARRICATION USING SEASONED LumsER.
TRUSSES 70 DE SPAGED AT 12.0° 0.C. MAXIKUR.
LOADING SOEC0 BY AUTH. RAVING JURISOICTION » TIME OF DESIGN.
fax PLATE POSITIONING TOUERANCE,
4T PLATE LATERAL  CHORD
Ho SI17E BIET
[ 11 ax4 1758
1 ax4 .
13, axa
[14] ak4

82 'D‘:‘N
gqn
3%

ST ELD mgl
SCAB BOTH 51

LOCATIONS.  FAST
THRILGH AND CLIN|

:II.:;PU‘DU’) S
NAILING PATTER
2X4 WINRER .

)1

d 22
- =
fn s
3

Loe s L 0 F e
A D" 33 (458 119 135 oot D
B 23'8"8 s 393 Me NS e o

CULATED 10K OF D.51" DUE LI OAD AND ©,95" DU TO
CALS “m!MIlN'{_?LM 0.51 TO LIVE L s DEAD

DEFLECTION WEETS L/3ED.00 YOTAL LOAD,

[
10'8°
J0's”

(P)48x48

13-6-0

%

3
* feA00 0, 4.0.0 1 400 }. 400 (. 4.0.0 le4-0-0___| L 3
1 gl00 140 T 400 1400 T 400 T 400 7l !
12-0-0 } 12-0-0 3
| 24-0-0 Over 2 Supports = ——— o F
GC(T/S)/RT=(10/0)/(5/5
PI;LE':Y;‘; m\ren;(:mdu Design cn::‘ RESID u)u. 10. ON/~/1/<f </ =/~ Scale =.2"/Ft,
rik THIS DRAWING NUST e APPNOVED BY TS BUILDING DESIGNER AND REVILWED BY
mmm-&n.f?uﬁmm THE TRUSS INSTALLEX DEFORE USE. VISIT ntep://sipimasys. coa/Specs FOR o Py o P | er_mezeo- §2155
THE LATEST INFORMATION AND WARNINGS AND SEE A100 FOR GENZRAL NOTLS, T 3.0.pSF DATE 10/0,,10
CHIFTHE HFRHCENTAE PRRIG!MRRSTHE N3 L. BAYEh 1241 BCOL 7.0 PSF | DRW owiswsaeo 10274001
(s0) sjac L 10.0 PSF | ON-ENG CAT/AV
STEMS . | Ground Snow Loss = 48.7 par 08 Less TOT.LD. 53.0 PSF | SEQN- 104042
e o Rain Losd = 6.3 psf OF LESS DUR.FAG. 1.00 [ FROM cat
Co=0.55 Cu=1,00 C5=1.00 lmportonce F - 1.00 SPACING  12.0" JREF- 1509260202

MEMSRETE

.



Corrections Cont’d

» Girder truss required a frame and bolts

Y0P ChoRDl x4 SPF 1/le

B CHORD 4 e RS2 3 CONPLETE TRUSSES REQUIRED S =
YRS 244 5PF Mol1/Ne.2 T”" Sohedale 2 5 n.—\m. moits
4
WEX €51: TC « 0,39, OC « 0,38, WEBS « 0,25, mgg 1% 25@"::
Webs 1 lo- ® q* o.c.

SEE 2107, WOTE 3 FOR STANDAND FLATE MOSITIONING. :.mu: mlrln' asch loyer |15 eppliod, Uie squal ssac

Swean rows 5= o nadle ) n Fet lieking.
PLATES DESIGASD FOR FABAICATION GSIHS SERSONZD LISBER. = . "’“' N G
CALCIFLATED HORIZONTAL CEFLECTION OF 0.48° DUE TO LIVE 10AD AND 0.14% DX YO OEAD LOAD AT & O 8! rl cu lim 215 un <
ONE SEFPONT, B 23'8°¢ 8 a8 N5 e g

LGAD (86 SPEC'0 BY MTH. IAVING JERTSDICTICN o TIME OF DESICN,
Adsw PLATE POSITIONING TOLESANCE,
FLATE SIZES MCRIASED FOR 1.05X REQ O AREA AND STEE, SECTIGH,

Resid. LIIISL}- 3 (L.‘er Du- F.: »3,20 / 'lzy Dur Fac.«1.00)
L7 @D p /8 pie
TC- Q.W “I [P 4 3 ‘1,03 o 8
e 200 RSO/ 8 24.00 ‘.Bf N o 3
BC- 0.00 &5 57877 12.09 037 ores
. sz.00 ey o 24.00 wsrosy

OEFCECTION MEETS L/360 TUTAL LOAD.

SITE CORMECT 1N
MY M-IJILT FRARES YO BOTH SICES OF THE TAUSS

WEB VEMBIRS TITH 2.5*

W ulIMl.SQO‘u
‘

sruz“w BOu

COWMECT ALL IVERLAFFING CHOAD mEWSERS W1
1/5T BOLTS @ 470C THROUGH CENTRELINE OF MEMBER .

[T =
Ay

otep: Slwen wipiracys, s3em/Larass NorFab, aof/ CNB/ BAC OFROSTIAA 1£ER416) G006 ALCRA

Ly
I 12-0-0 ! 12-0-0 b |
4-0
NoTe: All Plotes Are 3X5 Except As Shown. 24-0-0 Over 2 Supports
QC(¥/S)/RT=(10/0)/ W‘IO)
PLT TYP. Wave-Canaods Design Crit: RES) 1AL 10.02.C2. 10EH . 23 &4 g ON/~/ V)=~V =/~ Scala =.2"/Fe.
b (B Ts0L | TEIS ORAYING WIGT BE APPROVED €Y THE 4ILOING DESIGNER 7ND REVICICD G¥ Tl 33.0 PSF | IEF R9260- 11692

THE WAUSS INSTALLES BIFORE VS, VIS T hees!//alzinenys. con/Specs FOR
| THE LATEST INFORRATION AND SARMINGT AMD 580 A100 FOR GENETAAL MOTES,

| COFTRNE TOPRETCAIONE PRRYAE | BUSTR AN 0Bk L WITEDY ACS 2

Vo D 3.0 PSF | BATE 10/28/1C

7.0 PSF m OWUSRS 250 16401002

LPMNE aso) 0.0 esr_ "OM-ENG TB/AV ;
STEMS Sround Srow Losd = 48.7 psr OR LESS 53.0 PSF | SEQN- 134731 REV
mﬁm; | Rain Lose = 5.3 psr OR LESS 0 D.ﬁ:FﬁL. "m.. _’W RAG H
| €5 - 055 Ce=109 €3+ 1.00 Incortanze Factor « 1.00 SPAZING  24.0 JREF- U6E8260207 |




Design Problem

» Trusses designed incorrectly by manufacturer
(usually incorrect loading, wrong type of
building or wrong bearing type)

» Eg: This example shows a truss design
mistake

» During a site visit the trusses were on site, so
| asked to see the truss drawings

» Can you spot the problem?




Jltew wmw. 1l NNED TTWAT WUHIFUEET AWV LLUNUD & ULTENS LUNS) SUBTLI IEU BY TRUSS M3,

TOP CHORD 2x% SPF No.i/No.2
BOT CHORD 2xB SFF No.i/No.2
VEBS 2x4 SPF No.l/No.2
MAX CS1: TC = 0.85, BC = 0,96, VEBS = 0.2).
SEE A-101, NOTE 3 FOR STANDARD PLATE POSITIONING.
NIE AS PER CLAUSE 5.5.13.5 OF CSR-086-0L FOR TRUSS DESIGN.

PLATES DESIGNED FOR FRERICATION USING SERSONED LUMSER.

Gsx PLATE POSITIONING TOLERANCE.
sxgen» BEARING PNALOG HOOIFIED! »ssse

LORDING SPEC'D BY AUTH. HRVING JURISDICTICN @ TIME DF DESIGN.

Loo H W S L a Hz
E g° 578 1037 279 291 2080 1328
B 27°678 B* S8 1037 278 231 2080 1328

TRUSSES TO SE PROPERLY ANCHORED AT SUPFORTS, BY OTHERS, TO VITHSTRND THE
INDICRTED VERYICAL AND HORIZONTAL REACTIONS.

DEFLECTION MEETS L/380.00 TOTAL LOROD.

In liev of structurs! gcnels or rigid célling use purling:
CHOR! SPACING (IN DO STRARTIFT) ENDCGFTY
TC 58 -2.51 il
TC 43 11.88 15.1
TC 58 15.14 28.24
BC 73 -0.64 133
J7 PLATE LRTERAL H0RD
No SIZE SRIFT I1TE
83 uX& 2.50 R 1.50
[13]7  4X§ 2.0 L 1,50

s"

~2T" -

LEFT RARKE = 2°4"2

RIGHT RAKE = 27472

Sz 51782
PLT. TYP.-VAVE-CANDR CESIGN CRIT=RESIDENTIAL 0TY= 14 TOTAL= |4 REV. 9.05.02.0303.8TALE =0.1875
THIS DRAVING MUST BE REVIEWED 8Y R REGISTERED PROFESSIONAL ENGINEER |CONFCAMS T0 TC LL 32.7psf |REF
BEFORE USE. VISIT www.slpinesys.com/spacs FOR THE LATEST INFORMATION s
FND URRNINGS AND SEE RLOD FOR GENERAL NOTES, IMPORTANT SPECIFICATIONS mlzufm;m ®  |vc oL 3.0psf |DATE _ 0s-22-2010
FAND UARNINGS. CCNC #12182-L, 12802-L, 13128-L BC DL 7 .0psf |orRuG
SreLL BUILDINGS.
Ground Snow Lood = 48,02 psf OR LESS BC LL 10.0psF RAG
Raln Load = B.26 psf OR LESS TOT.LD  52.7psf [o/A LEN. 28
our.FAc. 1.00 JOB #: 2¢B888
(Cb = 0.55 Cw = 1.00 Cs = 1.00,Importance Foctor= 1.00) SPACING 24.0" [yveg SCIS




- e Jltes wmwe VL DD TTAAT LUIFUTET AWV ALUNUD & ULTENSLIUNSI SUSMLI IEU BY TRUSS I3,

TOP CHORD 2x& SOF No.i/No.2 Loo H W 5 L o F
80T CHORD 2xB SFF No.i/No.2 ARG’ g S8 1037 279 281 208(
VEBS 2x% SPF No.l/No.2 B 27'6™8 B" 578 1037 278 251 208
MAX CS1: TC = 0.85, BC = 0,98, VEBS = 0.21. TRUSSES TO SE PROPERLY ANCHORED AT SUFFORTS, BY OTHERS) 1THSTRND THE
INDICRTED VERTYICAL AND HMORIZONTAL REACTIONS.
SEE A-101, NOTE 3 FOR STANDARD PLATE POSITIONING.
DEFLECTION MEETS L/380.00 TOTAL LOROD.
NIE AS PER CLAUSE 5.5.13.5 OF CSR-086-0L FOR TRUSS DESIGN.
In lieu of structurs! panels or rigid cel !l use ling:
PLATES DESIGNED FOR FRERICATION USING SERSONED LUMBER. cr-?éu spnc?ng é’” oc STRRTIFT) Ev,c?(ﬁn
LORDING SPEC'D BY AUTH. HRVING JURISOICTICN @ TIME DF DESIGN. 43 8@ 232“
Gzx PLATE POSITIONING TOLERANCE. 27.36

sxse» BEARING ANALOG HODIFIEC! »ssse ;‘JT
o
L83
[133
b
1272"11 36711 12°2"11

Look at the
Hz reactions

tes"

~2T -

LEFT RRKE = 2°4"2 RIGHT RRKE = 27472

S - 7017
PLT. TYP.-VAVE-CANZDR CESIGN CRIT=-RESICENTIAL QTY= 14 TOTAL= 14 REV. 9.05.02.0303.8531.5 -6%18}5
THIS DRANING MUST BE REVIEWED 8Y R REGISTERED PROFESSIONAL ENGINEER |CONFCRMS 10 TC LL 32.7psf |REF
BEFORE USE. VISIT www.olpinesys.com/apacs FOR THE LATEST INFORMATION =
FND URRNTNGS AN SEE R10D FOR GENERAL NOTES, IMPORTANT SPECIFICATIONS xxgu:":m v TC DL 3.0psf |DATE _ o0s-22-2010
AN URRNINGS. CCNC #12182-L, 12802-L, 13128-L BC DL 7 .0psf |oRuG
SMELL BUILDINGS,
Ground Snow Lood = 48,02 psf OR LESS BC LL 10.0psF RAG
Raln Lood = £.26 psf OR LESS TOT.LOD  S52.7psf |o/R LEN. 28
our.FAc. L1.00 JOB #: 2gB888
(Cb = 0.55 Cw = 1.00 Cs = 1.00, Importance Fector= 1.00) SPACING 24.0" tveg  SCIS




R ge B 58 037 578 2 5
) 4 ¥ S 291 2090
B 2768 B 5-3 1037 275 231 20

TRUSSES TO SE PROPERLY ANCHORED AT SUPFORTS, BY OT
INDICATED VERTICAL AND HORIZONTAL REACTIONS S

DEFLECTION MEETS L/380.00 TOTAL LORD.

‘U VITHSTRND THE

In 1teii AF etrnivntiical rmanale An miald anl | laa

The 1326 pound horizontal reaction indicates that this truss
IS designed to sit on a continuous floor which will prevent the
horizontal forces from the truss forcing the walls out. On site,
there is no floor for these trusses to sit on. The design is not
appropriate for the building.




Correction: New trusses required!

e eTul s verwtew ) iwer MUNTUSENR BRTWE SLOMWUS B ULTENSIUNS] SUBHITTED BY TRUSS HFR.
0P CHORD 2x8 SPF Mo. L/N X $PE 21008-1.gE: L H v
30T CHOAD 2" No. :/«35 i3 % SPE A58 oG s 5-8 Toss B B G d

UESS 2x4 36F Ne. 82768 & 5-3 1049 273 33: 2077 0O

Lt Splica Block 2x4 SPF No L/Ne.2::Rt Splice Block 2xY SPF No.1/No.2:

‘lﬂX CSl: TC = 0.39, BC - 0.68, VEBS = 0.69.

GEE A-10L, WNOTE 3 FOR STANDARD PLATE POSITICNING.

NIE FS PER CLAUSE S.5.13.5 OF CSA-0B6-0L FOR TRUSS DESIGN.
::‘LRTES DCESIGNED FOR FABRICATION USING SERSONED LUMBER.

CRALCWLATED mRIZONTﬂL OEFLECTICN OF 0,58 Ti he T
CORD AT ONE SUPEONT DUE TO LIVE LOAD AND 0.18" DUE TC DEAD

DEFLECTION MEETS L/350.00 TOTAL LOAD.

IN LIEU OF STRUCTURAL PANELS USE PURLINS TO BRACE ALL FLAT TC @ 24.00" oc
LOADING SPEC™D BY AUTH. HAVING JURISOICTION @ TIME OF DESIGN.

Yex PLATE POSITIONING TOLERANCE.

noee e W

115"

o ® K

Naxy

X5 xS
| 1z
;N #2X5 Syxs .
b
‘ B35 [xs _69-
P
; H4
i~ 12°578 31" 12°s"e :
A B
LEFT RAKE = 2°'4"2 RIGHT RAKE = 2°4*2
1
PLT. TYP. -WAVE -CANROR DESISN CRIT-RESIDENTIAL OTY- 14 TOTAL~ LY REV. 8.05.02.0303. gEgLE 6 1393
THIS ORAWING MUST BE REVIEWED BY A REGISTERED PROFESSIONAL ENGINEER |conFomMs To TC LL t// 3.0psF |ReF
EEFCRE USE. VISIT www.olpinosys.com/specs FOR THE LATEST INFORMATION |usce 2005 paat 2
AND VARNINGS FND SEE ALOD FOR GENERAL NOTES, IMPORTANT SPECIFICATIONS o S J3 Opsf |oRTE  10-14-2010
RND WARNINGS. CCHC #12182-L, 12802-L, 13124-L 8C DL 7 .0Opsf |oRuc
SMALL SUILDINGS. (/ Opsf
Ground Snow Lead = 48.70 psf OR LESS BC LL 710.0ps RFG
Roln Lead = 6.26 psf OR LESS TOT.LD V,53.0psF [o/A LEN. 20
L~ our.FAcY | .00 JOB #: 29888
(Cb = 0.55 Cuw = 1.00 Cs = 1.00,Importance Factor= 1.00) ] SPACINGy/ 24.0" |Type SCIH

e, 0 -



Other Code Issues

» Roof insulation - minimum R12 at inside face
of exterior walls

» Roof Venting - minimum 17 clearance space
when using pre-formed baffles, 2.5
otherwise

» The result of the above - minimum truss
depth at the exterior wall must be 8" to 12"
depending on the insulation used




Floor Trusses - Take care to check

» Loads, spacing, bearing locations, hangers
» Lateral bracing 2x6 strong backs
» All specified on truss drawings

.



oor Truss Drawing

TOP CHORD 4x2 SPF 2100f-1.8E REFER TO DRAWING A150 FOR TYPICAL PLATE LOCATIONS.
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MAX CSI: TC = 0.61, BC = 0,49, WEBS » 0.45. TRUSSES TO BE SPACED AT 16.0" 0.C. MAXIMUM.
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Correction: Add Trusses to get 8"0.c
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Truss Installation: Summary

» Examine Trusses on site for correct types,
guantities, hangers, damage, stamped truss
drawings and layout drawings.

» Arrange for Hoisting, review all drawings,
assemble bracing materials

» Make note of trusses which appear
symmetrical but may not be. Such as
cantilevers, interior bearings, point loads, etc.
-these must be installed correctly

» Check for proper orientation of flat trusses -
do not install upside down or with wrong end




Truss Installation: Summary

» Decide if multi-ply trusses will be nailed
together on the ground or when on the walls

» Mark out truss locations on wall plates
according to truss and layout drawings -
never exceed the required truss spacing

» Install trusses plumb with straight tops and
bottoms - 3 Nails per bearing (3-1/4"), or on
supplied hangers, add temporary and
permanent bracing to secure the trusses, do
not nail trusses to partitions

» Attach purlins as specified or use sheathing



Truss Installation: Summary

» On trusses without rigid ceilings, install
bottom chord bracing as specified in
drawings

» Install web bracing as specified in drawings

» Install permanent building bracing in trusses
as specified by building designer or as
discussed earlier

» Do not add concentrated loads to trusses (no
lifts of plywood, no large stacks of shingles)

» Avoid damage to trusses by mechanical
contractors, excessive moisture



Questions?
Recommendations?
Stories?

ldeas?
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