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Shane Holmes YM CA = Largest Freeform timber roof structure in North

America: 26,300 m? roof area, 2850 m3 of glulam

ROCky Rldge Recreatlon = Pre-engineered purlin to glulam connections used for
Calgary, AB quick install
= Fully coordinated BIM system

= Large moment splices to save costs
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NASLLL S

= Full Sized Ice Rink
= Children’s Ice Rink

= Running Oval

- " Theatre

> = Three Basketball Courts
= Amenity Spaces
= 25 m Swimming Lanes
X = Wave Pool / Water Park
(Potee \\ = Public Offices
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MOCK-UP

C75x9 @ 600 O/C
(BETWEEN STRUTS)

COORDINATING
REFERENCE POINT,

REFER TO ARCH. 4\

CONSTANT y %
DIM.——

L76x76x6.4
HSS 305x305x13 STRAIGHT
LINE SEGMENTS IN PLAN,

(KINKED AT MIDPOINT),

ROLLED IN ELEVATION\
L76x76x6.4

]

5N, 40
5V 40

L76x76x6.4
SEGMENTED AT
C100 STRUTS
(BTWN STRUTS)
COLD FORMED
BREAK SHAPE
BETWEEN PURLINS
EXTENT OF ¥
WATERPROOFING

TYP.
VARIES

TRIM FLANGES OF *
€100 50mm FROM
INSIDE FACE OF
WATERPROOFING
COORD. W/ ARCH.

VERT. SLIP
HSS 305x102

CURVED IN ELEVATION,
KINKED IN PLAN AT
EACH MULLION

HSS 254x76x13 MULLIO!

ke

25

WELDED FULL MOMENT
CONNECTION @ CRANKS (TYP.)

20mm STAINLESS STEEL
KNIFE PL. @ 6000 O/C

(WELDED TO C75
PARAPET FRAME)

SYSTEM

HIDDEN PL./BC
CONNECTION |
GLULAM SUPP
IN TABLE 'A'

175x418 DP. GL

SEATED CONN

e C100 STRUT

NOTE:

COORDINATE WITH

DETAIL 7/S801

* - IF DIMENSION FROM CENTRELINE
OF C100 STRUT TO BOTTOM OF
PARAPET C75 FRAME IS GREATER
THAN 1400mm, APPLY ADD'L CHANNE!
AS SHOWN IN DETAIL 6/S408
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= Total station integration

= Steel concrete and glazing issues

ST . resolved or adjusted for as
F- ¢ '+ _ required

e -

bﬁ * No printed plans, digital sets and * :

- = screens used most updated by all
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MOMENT

Mf1 = +2921/-1000kNm

Mf1 = +1680/-1000kNm
Mfz = +1344/-800 kNm

SPLICE 5

Mfz =+ 2337/-800 kNm VE = 442kN
i o ® © ®
[ 12000 T 1200 T 12000 T
+ i 9220\ 1360 1
(5
\s500
el 1@' T T Shmisasmor.
i EL.i1053?3
: 1 ; : Level
j— | | —-
L _ 1 : : 10500
| [] |
| |
| 0 |
! ! ! _Level
T 70000
M U =
C

RJC commants in BLUE

5500

m GRID 3 - ROOF BEAM ELEVATION

Mf:i : Factored Moment at proposed Splice Location - Load Case 1
Mfz : Factorad Moment at proposed Splice Location - Load Case 2

\/f ; Factored Shear at proposed Splice Location
Af : Factored Axial Load {Shown on Plan)

VALUES GIVEN ARE FACTORED TOTAL, FOR THE 2 PAIRED BEAMS.
+VE MOMENT CORRESPONDS TO A TENSION FORCE ON THE BOTTOM FACE OF THE BEAM
-VE MOMENT CORRESPONDS TO A TENSION FORCE ON THE TOP FACE OF THE BEAM

+/-BOOKNm or greater (Load Case 2), AND A MINIMUM TOTAL FACTORED SHEAR VALUE OF 200kN
(CORRESPONDING TO 18% OF BEAM CAPACITY)

SPLICE DETAILS SHOULD BE DESIGNED FOR A MINIMUM TOTAL FACTORED MOMENT OF +/-1000kNm or greater (Load Case 1),

38mm METAL DECK

Load Case 1 to full factored loading
\with no consideration of axial load

Load Case 2 : alternative factored load
case, in which Axial Force is present.
For Factored axial loads, see plan

BEARING SEAT
\ fREFERmPLAN
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FACTORED DESIGN FORCES: e |

SHEAR FORCE = 750kN lO al

AXIAL FORCE = 750kN 8 3 !
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EL. 108115
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sLL HIDDEN KNIFE PL.
CONNECTION

12000

BEARING SEAT

1_\ SPLICE DETAIL

S800/ 1:20
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DETAIL 1

DETAIL 1

AGo
24 THE AmiEr t

- - 220 2:0 w 4 riRe So
@ ® @ (%) e o 1T P ; e e
Tl * 77— = P
B I:E;l F-Lm--,.- % ‘iﬂlmru g / h_)’_,-/
RO VTN / e
(2)7 / —1
S (| TTATVTLLLYI { >4 .
® 'Tﬂl\‘\]\‘\\\\\\\\\'m!\,‘l‘l‘ i ' ]
® \l_l\ ""ﬁf\"\\.\m“ ! e ) "
P \/m\\\\ \“l.\.\»s-"\'\'\‘{{ﬁ\\\ \\“\\ [RSONNNNNS, -\\? ol ol s ot ot Ll By
A T % <
G;I. \ \\ \\\\\\ M"‘“\\\\\\Xﬂ’ \T\\\ .7* & 100 | &0 \ = ‘
e e 1 | et
) o)\ \ \\ £ ‘\ \\\\ =1 I " ) ~ - peeATE
= > /S For_
" 1 W \&\»\\ | f T
| Wt = — =
i \\\\\\ 3 sEiiiIiaTser e Bt B
£y > - - - - -+ LA 'L ddd L e I Y o~ 7/
) B -+ D S o VIR SRT TR ST S S T S W N T 2 M
® S 'S
1 2 (DETAIL 2 SIM.} TOP . 480x265X24thk SPLICE PLATE
ASSLMID 1O BE TG Bx ASSY VG CS 12dia SCREWS
8 e 235mm PENETRATION
N TRLITANY Won) BTM : 2800x265X24thk SPLICE PLATE
) 120x ASSY VG CS 12dia SCREWS
l 235mm PENETRATION
! DETAIL 2:
TOP : 460x265X24thk SPLICE PLATE
‘ 8x ASSY VG CS 12dia SCREWS
: [ ] _ 235mm PENETRATION
@ o O (W) BTM : 1720x265X24thk SPLICE PLATE
1B 66x ASSY VG CS 126ia SCREWS
N 235mm PENETRATION
] ' (@
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FINAL DESIGN

# OF SCREW ROWS (124 OR 144/5) BASED ON MATRIX
[ J SPLICE PLATE THICKNESS (113)

& LENGTH BASED ON MATRIX

(1) RO OF SCREWS TO SPARE (2)ASSY KOMBI B100mm
FOR REPLACEMENTRELOCATION \UST BE SETFIRST
—
m R T n
n . ’ . P s\. \ \ e -~ . i
I v g PR I [)SFSWBROD2Im
||| | | i o
i ! | {2;0&{3} PARS OF | I e
I ! {  SFSUBRODZm (5 ) | ! =
_ = i | \ | EVERY 4TH SCREW SPACING — =
I LENGTH (119) BASED ON MATRIX . | &
ASSY VG CSK SCREW m T | TRANSVERSAL ﬁCREW o
LENGTH 12+ BASED O ONMTRK ! " | | HSSTVGCSK Bt =
<> I— _.III 1 - l:_ . 1 ‘ | _____ [ o _l 1:':}
n [ I
S- 4 m 4 ol |' ' ’ e L i S-4
I~ 2| e A s ¢ ’
m IR A S A
= 53 \ Lts2 Lesy \ =
0 0
\ \_VERTICAL POSITION:
0.5x PRIMARY SCREW LENGTH
25MM COVER BOARD (SPL)
View 1 ITIS THE RESPONSIBILITY OF THE INSTALLER TO ENSURE
@7 PROPPER FIT AFTER GLULAM BEAMS ARE INSTALLED INITIAL

SETTLING HAS OCCURED



CALCULATION

MATRIX
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SPLICE INSTALLATION PROCEDURE

INSTALL 5F5 WE RODS USING SETTING TOOL (AVAILASLE THROUGH 575 INTEC
RIS WUET BE FLUEH T0 DWF SURFACE

ATTACH 2 THREADEQ RO a 54 Tdh SPLICE PLATE

ATEACH SPLICE PLATE T0F 0 BOTTON INT0 DAP 0F AR BERM;

“SPUICE JOINTS MUST BE TIGHTLY BUTTED TOGETHER

'WITH FULL BEARING Tt EACH OTHER.*

LHE - A59Y KOMB1 8100 ALIGN SPUCE & CENTER JOINT

INSTALL AZEY vEae100 TRANSVERSAL SCRIWS

INSTALL AGEY WG GEH SCREWS INTD ANGLED CSink HDLES USING CERTFED TORIUE WRENCH
[COMELLT SCREW MAKLFACTURER FOR TORJUE SETTIHG) WAXILM 3540

INSTALL RO 185 FIRET ALTERKATING BT 185

INSTALL ORDER FOR RENARS ROAS 243

HOTE: SEXTRA HOLES FROAVIDED F SCREWS EREAK

OR RECUIRE RELDCATION DUE TO CORFLICT WITH OTHER FASTENERS

Do) WO FILL ALL PROVIDED HOLES IF MOT REGUIRED OR: SCHEDULED SCRENS BREAK
ADDITKINAL RELOGATION ISTRUCTION T FOLLOTW WITH IFC CRANMNG RELEASE

INSTALL Ind SPLICE PLATE WITH CENTICAL SROCEDURE AS DUTLINED ASCVE

SPLICE EEAME AND LINE LF END ERAMN EXACT
IF REQUIRED LIFT NSTALLED BEAM TO A0 ALLIGNNENT

TIGHTEN BEAM JOINTS LEING WINCH [COME ALDMG| OR SIMLAR TOOL
IHETALL REMA KNG SCREWS WITH SAME EXACT PROCETLRE A5 DUTLKED ABDVE

ATTACH AND THGHTEN THE RUTS ON THE TREADED ROOS

INSTALL EQOTTOM COVER BOWRD USIG GLUE AMD FIRISHING NALS
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SPL-7b

SPL-8b

SPL-9b

SPL-10b

SPL-11b

SPL-12b

SPL-13b

SPL-14b

HARDYWARE REQ'D per CONN

HARDWARE REQ"D per COMNM

HARDWARE REQ'D per CONN

HARDWARE REQ"D per COMNN

HARDWARE REQ'D per CONN

HARDYWARE REQ'D per CONN

HARDWARE REQ'D per CONN

HARDWARE REQ'D per CONN

T0x Assy VG CSK 10x2ED
Ay Assy Kombi 85100

2% Aszy Kombi Bx100

LR
wee
e

STANDARD BOTTOM SPLICE SCREW PLACEMENT

2x Assy Kombi Bx100

90 Assy WG CSK 10x280
Ay Assy Kombi 8x100

23 Assy Komb: 8100

LN
LY}
LR
LE¥-
LAY ]
LY

eee
LA
LLR ]
LR}
PEQ
LA R

2 Assy Kambi 8x100

1 16x Assy WG CSK 10x280
TEx Assy VG CSK 10x530
4x Assy Kombl Bx100

3

By WG CSK 10x2B0inrows 1, 3 &5
Bsgy WG CSK 100530 nraws 2 & 4

104 Assy VG CSK 10x280
BBy Assy VG CSK 10x530
Ay Assy Kombi Bx100

98x Assy WG CSK 102280
G4 Assy WG CSK 101480
4x Asgy Kombi 3x100

B0x Assy VG CSK 10n2E0
4u Assy Kombi 8100

Edy Assy VG CSK 10x280
56y Assy VG CSK 10x340
4% Assy Kombi Bx 100

0w Assy VG CEK 100280
4x Assy Kombi 8x100

2x Assy Kombi 82100
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A
TYFICAL PURLIN —

HIDOEM SEATED CONMECTION ] ""‘-._ IIII_ EEARIM

MIM. 2 BOLTS BOT b . WITH L F GLULAM
&1EBEOLT TOP 1 s, . FOR Bimm
BOLTS TS BE COUNMTERSUME Y SHRINKAGE
CEMTRE B : :

EEEI HIEIEIEH CIONR.
EMD TYP

CK TO BE FLUSH AGAINST TO : REQUIRED B
OF ALL GLLILAM BEAS RLINS SUPPLIER OR |
PURLINS TO BE FLUME, G CAP PL WY PL. AND HO
20mm BLEED HOLE SLOTTED WERT, AT T#

""- E TYPICAL GLULAM CONNECTION DETAIL
. 5800/ 1:20

ol >

PURLIN CONNECTIONS
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DESIGN ANALYSIS
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300

50 TYP.

L

|

SACRIFICIAL LAMINATION $800 I
______________ Y "
SACRIFICIAL LAMINATION

250

38mm DECK

CONT. 1mm BENT PL. ALONG

MIN. 2 BOLTS BOT. WITH U/S OF GLULAM LENGTH OF GLULAM 1520 DP. BEAMS

}’SL Q:JT;L == LSIMPSON SDS GL
o Q
gl Ly ! : e IUSIRERe FACET DECK AT CENTRELINE
1 I OF RIB
e z S B ! MIN. PLATE BEARING 250mm (DISCONTINUE DECK AT
TYPICAL PURLIN . = = BENT PL. IS CONT. OVER CENTRE OF BENT PL.)
g — — k PURLIN HANGER POCKETS
HIDDEN SEATED CONNECTION — : = \BEARING SEAT FLUSH SACRIFICIAL LAMINATION

& 1BOLT TOP 7 ==——F-F=4====20
BOLTS TO BE COUNTERSUNK 3mm<..> * Kam; OE‘&%YVSE%TN?&%"E
EEHL?ET%%L; S WITH g = T GLULAM BLOCKING @ 3000 O/C
| = (GRAIN RUNNING
] = - PERPENDICULAR TO SPAN,
315x1520 DP. GLULAM = — :_—_:::::::::::::E DEPTH AS SHOWN)
o 20 P Z0mim 19mm@ THRU BOLT
3 t = f = RECESSED HIDDEN CONN.
= = @ = = EACH END TYP.
H
DECK TO BE FLUSH AGAINST TOP - V-NOTCH BENT PL.
OF ALL GLULAM BEAMS & PURLINS AS SHOWN
PRI TR EE LD, DECK TO BE FLUSH AGAINST TOP
OF ALL GLULAM BEAMS & PURLINS
PURLINS TO BE PLUMB.

TYPICAL PURLIN TO BEAM DETAIL



GLULAM PLUS

Structurlam’s Glulam typically is supplied with Interior Douglas Fir fibre
known for its high strength properties and tight growth rings.

Glulam is prefabricated to 3D model designs, with connections either
preassembled or test fit prior to shipping.

Precision manufacturing is key to the Kit-of-Parts delivery.
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Trombone Rate Tier 2 - 78-86.8 ft Raw pieces - LOAD #25

Truck cabin
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Completed On-Time
Completed On-Budget

Issues: 1 purlin with concrete
collision

* Out of ~ 2000 unique purlins

Ricon tolerances worked better
than expected, no tolerance bay
needed

Precision screw torque on large
scale feasible, but not preferred

Better systems for drilling long
precise holes needed

Mass Timber is the celebration of

Structure and bring this project to
life
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INDUSTRY 4.0 & 3.X

Conventional

Mass Timber
Construction

Construction

0..000..0....0... ..0...0...o...0.0...0..0....0..00..o..........‘.. .0.0000.00......00.....0

\ 19th Century \ 20th Century \ \

18th Century

Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0

Mechanical production Mass production assembly Automated production intelligent production
Equipment powered by lines requiring labor and using electronics and IT incorporated with loT, cloud
steam and water electrical energy technology and big data

=}J] STRUCTURLAM

MASS TIMBER CORPORATION



driven Services

Simulation
Product Lifecycle Management (PLM)
Manufacturing Execution Systems (MES) ‘
~—— Totally Integrated Automation — ;
| — ecyda kst Real World

Production engineering

S G \i /Production planning

D|g|ta| WOrld Product design

Intelligent Production Control Systems
(IPCS)

=] STRUCTURLAM

MASS TIMBER CORPORATION

INDUSTRY 3.X

3D BIM driven models

Semi-automated design processes
- Parametric systems

Electronic document transfer and
order input

Automated production information
Semi-autonomous CNC machines

Integrated quality assurance

Just In Time shipping




PROJECT DEPLOYMENT

® In-house team based design services

Design for cost, manufacturing and assembly
Engineering partnerships directed by manufacturer

Mitigate uncertainty, expedite schedules

@® Integrated 3D BIM Teams

Team consultants (Arch, Eng, GC)
General BIM Manager (usually by GC)
Internal project BIM manager - SMTC

- Potential outsourced partner teams

@ simplified installation

Kit of parts
Just in time delivery
Logistical optimization with Industry 3.x tools

MASS TIMBER is the

link between Construction

and T ECH
INDUSTRIES

We are a Tech-Manufacturing
company.
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FIRST TECH
CREDIT UNION

Hacker, Swinerton, KGA
Hillsboro, OR

14,500 m? Office Space, 5 stories
» 5 months from contract to first deliveries
» Prefabrication with MEP, 4500 holes:

= CrossLam CLT provided best value proposition to client
over comparable concrete and steel options, 4% savings!

= Self performed, 12 weeks total install time for Mass Timber



Kaiser Group
Portland, OR

Vi

=

=
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= 8 story residential tower
= First Tall Wood project in the United States
= 242 panels installed in 70 days

» Hybrid Steel Brace Frame Core

= Steel and Mass Timber coordinated in one fabrication
level Building Information Model



Brock Commons

Acton Ostry, Fast+Epp,
UrbanOne

Vancouver, BC

= 2 months to fabricate, 2 months to erect
* Possible 3m x 4.5m grid (20° x 15")

= Record setting Mass Timber Hybrid building at 53 m
18 stories, true 2 way span CLT.

* Fully pre-designed and coordinated
BIM system
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= Quite floor system to complete with concrete

= Costs competitive to North American Metrics

= 6 story residential light frame

= First full Hybrid (MT + LF)
= 4 month schedule savings
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Adera Developments

Vancouver, BC

Virtuoso
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Mountain View Tech
Campus

WRNS, Holmes, R&S

San Francisco, California

= 38,500 m2 Office Space, 2 stories
= 3 months planned installation timeline
» Prefabrication with MEP, 4000 holes:

" CrossLam CLT and composite concrete structure with
compression fit steel plates

= Over 6000 coordinated Nelson stud points



How can
STRUCTURLAM
elevate your next
project?

www.structurlam.com
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STRUCTURLAM

Intelligence In Wood




