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Disclaimer: This presentation was developed by a third party and is not funded by WoodWorks or the Softwood Lumber Board.



B
®©
o
+ a
3
o g
. e S
. seee . 2
-4 A o
Ty e (]
s e . o
seseen LR W
sSeRBORESS -
SeRse SR . o
2esenn » . Qo
sssnsen . (%)
" sasnees ..
* sesnsen $8 SEssesssns ()
LA A A R LR R LA "es ae LA h
T ane T hnd
26 Shvtens "o see s
ssene ses as o
esens " sEaae )
., . . X
as S8 S we o
s SseEE wWEese » o
.. Kl seeeN » W
.e ssne »
ses sen w Reo
e sens . » Qo
“ee . s . o
ssses sssss sene W
Sueen LA 2 2 aeen
e ane I S
c"o nnu . » )
2 3
cecenses T
.. sesasee W
-s Seananss [ty
e -
= " s )
. . <
TEET )
. een ene B
» es ene Neo
» oo-oououu"n ré- no-o M
. SensssEsRREREEY soe © >
. qolia S £
55 % E
.08 KT csE< § v
uoo u ° C e S A C .m
son . . ) ) =
. o T . — 2 ©
.o T . e — - c P
e ssesn Iy () - X Q
seene s S P — (@) ko)
IR T T .. +— )
SONEN & SRNssRsssnsEny > 35 0 QO C o
senn - LA A L LA A2 2 2 22 ] J O Y Y —_—
. os e SessevsNEsS o X = O Ke)
: i CEZEE ¢
cPooo
>uwZ0muw 2
+ 4+ + + + =
E
=
3
c
(V]
- %]
- LR L LR (0]
- . . e - o
. . we SeseRssseens we Q
. e ane essssssnsens )
- MR ssnsee =
- TEETII <
. ~ T ~
Cesces sssaenes ses ..
sastlaiitill o
£
.... H
TR o
oss.” q
.e -
e .
see
.

aSReReTEES
LA LR A LR LS
LA AR LA L L L]
LA LR 2 J L
LA R J LA J

=
=
@B
=k




Project information

D g Fne, S

Procurement
supplier, materials

Degﬁg

= M =

onsiderations
onneC|ons

overview



Client
Harbor Bay Real Estate

Amhll-raerfsmome Plunkard Architecture

EngIEoerg rggt Structural Engineers
ast + Epp

contggggtgtlé Structures

s"p'%!.i.? erholz
512,000 sq. ft.
9 Story on 2 Story

Type IV-B on Type I-A
Project Information
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Builging Type

TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLAME"
TYPE OF CONSTRUCTION
OCCUPANCY CLASSIFICATION TYPE I TYPE Il TYPE Il TYPE IV TYPEV
SEE FOOTMOTES

A B A B A B HT A B
N& LL 160 63 35 %] 55 65 S 40
R S130 el &0 i ] Bl il ol 50 40
513K il o0 Bl il il b Lt G 60
5 UL 180 i3 75 B3 75 B3 T0 fill

TABLE 504 4—continued
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE*"
TYPE OF COMSTRUCTION
QCCUPAMNCY CLASSIFICATION TYFE I TYFE Il TYPFE lll TYFE IV TYFE ¥V
S5EE FOOTMOTES
A B A B A B HT A B
Ng! LIL 11 3 2
4 4 4 4 4

R-1" S13R 4 4 4 1

s 1L 12 5 5 5 5 5 4 3

NS! LIL 11 4 3 2

4 4 - !
R-2" S13R 4 e 4 4 3
5 . 12 5 b 5 5 5 4 3

Design Decisions




Builging Type

TABLE 506.2—continued
ALLOWABLE AREA FACTOR (A, = NS, 51, 513R, 513D or 5M, as applicable) IN SQUARE FEET-*

TYPE OF CONSTRUCTION
QCCUPANGY
cLasSIFIcATION | SEE FOOTNOTES TYPE | TYRE Il TYPE Il TYPE IV TYPE W
A | [] A B A B HT A B

NSII

SR L UL 24,0000 1 &, () 24,000 16, () 20,5000 12,0010 FELLL
R-2" -

51 UL UL Q6,000 6, 000 6, (00 6eh, 000 2000 | 48000 | 28,000
=M UL UL T2.000 48,000 T2 HN 48, () 61,500 36,000 21,0000

506.2.4 Mixed-occupancy, multistory buildings. Each
story of a mixed-occupancy building with more than one
story above grade plane shall individoally comply with
the applicable requirements of Section 508.1. For build-
ings with more than three sraries above grade plane, the
total building area shall be such that the aggregate sum of
the ratios of the actual area of each srory divided by the
allowable area of such stories, determined in accordance
with Equation 5-3 based on the applicable provisions of
Section 5081, shall not exceed three.

A, =[A,+ (NS xT)] (Equation 5-3)
where:
A, = Allowahle arca (square feet),

A

P

Tabular allowable area factor (NS, S13R. 513D or
SM value, as applicable) in accordance with Table
506.2,

N& = Tabular allowable area factor in accordance with
Table 5062 for a nonsprinklered  building

u u u
(regardless of whether the building is sprinklered).
I I I I, = Area factor increase due o frontage (percent) as

calculated in accordance with Section 506.3.



Builging Type

Select Height and Area Limits by Construction Type

A I-B V-4 V-8B V-G IV-HT
Oocupancies Value Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)
ABR S Unhmited 180 210 180 g5 8%
Allowable Number of Stories above Grade Plane [IBC Table 505.4)
A2, A3, Al g Urifrmated 12 18 12 & 4
B 5 Linlsrnated 12 18 12 g B
R-2 5 Unlimited 12 18 12 B 5
Allowable Area Factor (At), Feet” (IBC Table 506.2)
A2, AT A4 Shi Uinkmated Unlemited 1 135.000 r L0000 S 45,000
B S Unlimited Unlimited 224,000 216,000 135.000 108,000
R-2 S Unlerrited Unlimited 184,500 123.000 iR 61,500

5 iz sprmklerad warh NEPA 13 sprinkders. S0 is the muin-sony alovabls ares factor,. Uinderbned anines ang the now additons

Breneman, S; Timmers, M; Richardson, D; Tall Wood Buildings in the 2021 IBC Up to 18 Stories of Mass Timber;, 2019; Woodworks Wood Products Council

Design Decisions



Builging Type

FIGURE 2
Representative Bulding Sizes, Busingss Occupancy
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Breneman, S; Timmers, M; Richardson, D; Tall Wood Buildings in the 2021 IBC Up to 18 Stories of Mass Timber;, 2019; Woodworks Wood Products Council
Image Courtesy atelierjones, LLC
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Suppliers

Wood Slpecies and Aesthetics
Bhitinn v S siohine©

Supp sIprlier for Glulam + CLT

Shlgﬁilgq'ruck, Material Size

Approvals
pppnc.szo

Procurement .



Sup Eliers

inderholz

Wood Species
Eupggefss ruce

Shlgsmg

)?gOI‘t long CLT panels

APPRIQYS

Procurement



Glulam Design

Wood Species Spruce
visible quality, non-visible quality

Strength classes GL 24c, GL 24h, GL 28¢. GL 28h, GL 30c, GL 300", GL 32c°, GL 32h*

Layer and finger modifiad melaming resin, for catagories 1-3,
joint gluing I-proof and weatherprood, light

Width GO - 280% mim {in 20 mim steps)
Height up to 1,280 mm ({in 40 mm staps)

Length f-18m
Cut to length 35-18m

* only visible quality
= Width 60 mm i5 split; only in GL 24 availabla
widlhy 280 mm only in GL 24 &vailable

Design



CLT Design

Table 12 Reference Design Values on LFRD level for BBS CLT Panels in 51 units

CLT
Grade

BB 125

Layup Major Strength Direction Minor Strength Direction
Designation | ¢ cno10° | Elano10° |GAwro10°| Veo10° |foSurr0-105| Elurrso-10° |GAwrs010%|Veso107]
[Nmm/m] | [Nmm?/m] [ [N/m] | [N/m] | [Nmm/m] | [Nmm?/m] | [N/m] | [N/m]
60-3s 10 208 3,7 433 |11 5,3 3,6 42,7
8o3s |17 448 43 | 622 (43 a3 | 75 853
9035 3 02 | 56 | 65,0 [24 |18 | 55 | 64,0
100-3s 29 973 6,5 71,2 |24 18 5,6 64,0
1203s |2 1664 | 75 86,7 |a3 43 | 73 | 853
100-5s 24 792 7,5 825 |92 139 7,3 43,3
120-5s 31 1224 7.9 1020 117 336 11 56,0
140-55 54 2536 11 1057 |9,2 139 7.8 433
150-5s 61 3059 13 1159 |12 211 8,2 52,7
160-55 68 3648 16 126,7 |15 299 8,6 62,2
180-5s 82 4896 15 1457 |25 624 11 74,3
200-5s 95 6336 15 1650 |37 1108 15 86,7
22055 |132 9712 | 19 |1686 |25 624 | 12 743
24055 |152 12160 | 19 |1877 |37 |10 | 15 | 86,7
260-5s 10 208 3,7 433 |11 5.3 3,6 42,7
280-5s 10 208 3,7 433 |11 5,3 3,6 42,7
300-5s 248 24768 34 2345 |43 1488 15 112,7
320-5s 274 29184 31 253,3 |60 2389 17 124,4
340-7s 304 34408 26 2504 |73 3264 22 145,7

Design




Considerations

Fire
Required Rating
Means of Protection

Vlbl;?siél'p (g)mfort

Design



Fire

Bull_gg;qv_ pe

Design



Fire

Required Fire-Resistance Ratings by Construction Type (IBC Table 601)

Building Element I-A I-B IV-A v-B V-C IV-HT
Primary Structural Frame . 3* . 2 3 2 2 HT
Ext. Bearing Walls . 3° 2" 3 2 2 2
Int. Baaring VWalis . 3" 2" 3 2 2 1HT
Floor Construction . 2 2" . 2 2 HT
Roof Construction . 14" }* 1% ! | HT

*Thig vaives can b rdueod bhated on Scoran songiions in IBC 403 2.1 wiveh do nor ABON 1O e W Bunldrngs

Breneman, S; Timmers, M; Richardson, D; Tall Wood Buildings in the 2021 IBC Up to 18 Stories of Mass Timber; 2019; Woodworks Wood Products Council

Design .



Fire

TABLE 722.7.1(1)

PROTECTION REQUIRED FROM NONCOMBUSTIBLE COVERING MATERIAL

Reguired Fire Resistance Rating of Buildin
Element per Tables 601 and 602 (hours

Minimum Protection Reguired from
Moncombustible Protection (minutes)

1 40
2 20
3 or more 1_}_‘!:!

TABLE 722.7.1(2)

PROTECTION PROVIDED BY NONCOMBUSTIBLE COVERING MATERIAL

Noncombustible Protection

Protection Contribution jminutEEt

lga inch Type X Gypsum Board

23

5‘ﬁE inch Type X Gypsum Board

.:J,_Cl-

Design



Fire

Table 16.2.1A Char Depth and Effective Char
Depth (for [}, = 1.5 in./hr.)

Table 16.2.1B

Effective Char Depths (for CLT

with [ix = 1.5in./hr.)
Char Effective Char Required Effective Char [Depths, a.q
— TH Fire {in.)
Re l|kll.rﬂ| Fire "ETHIL ]h‘.‘[ﬂlh1 Heshstanee lamimation thecknesses, h ()
Resistance A par g ihr.} - - _ - ~
(hr.) {in.) {in.) TR ENEDEE EDNE
1-Hour 1.5 1.8 I =Hour 22 | 22 2.1 200 240 1.8 1.8 LE 1.E
| Ya-Hour 21 25 1%5=Hiaur LI | 12 L} | ol 249 2R 2R 2K 26
2-Hour 26 3.2 2-Hour 44 |45) 401 J40] 390 i8 36 | 36 16
i Original surface [ 2
| s —+
|
' Char layer
o b ' Hoated wood
|

Design

0, _
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Fire

FIRE:
R e —
Beaim Beam
Baars Walume | Fie furmeal e
Beam Label | Deam Width, in 5 [Mective Chor | Charred Wideh | Chaered Depth | LEFD Momant | ASD Fire, Moment | LRFD Shear arth Width, Dapth,
syl . {Latis) mm
1 i i k- ki B
i 11E T i ] L} B ML il T [T} 1l 1 T
Ba¥ El': LES 1 2 3.2 63 157 14T G5 50 kS 3] LA
B 118 fr ] i I [E] 63 frn] T Th [ 16195 5} 40

Design




Nominal char rate, B, 1.5 in.fhr.

Non-linear char rate, B, 1.5 in./hr.%* Bt = fn, NDS 16.2-1
Fire-Resistance Rating (FRR): 2 hr
opharad st t Bchar= Mo B e -
Layer (mm) t_char (in.) - 123 | Miam =(tfty) P a,5=1.28s4, | hunfa.s = what's
1 0 0 | I.GEIEEEE‘-‘iE_ 1 2.999132298 _ 3.598958758 0 40
2 0 L | 1.0616853948 1 2999132258 | 3.598933798 o ni
3 0 0 0.745283357 2 31.229073277 3.874887932 0 30
4 0 0 1.061685548 1 2.999 1_3_%291‘5 3.598958758 0 40
5 15 0.59055118 _ 0.745283357 | 2 1.2290/3277 | 3.874887932 | 0.152405 15
6 40 | 157480315 [1.061685948 | 1 2.999132298 | 3.598958758 |0.437572| O
7 40 1.57480315 | 1.061685948 1 2.9098132298 3.598958758 |0.437572 0

Design .




Vibration

Design



Vibration

Response at design damping ratio = 1.5%
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onnections

\P / COLUMN PER PLAN
NOT!
CGLUI\.?N ?g {4)-5/8" @ GLUED-IN HILTI HAS-E
ACCEPT/E18 RODS (6" EMBED) IN 3/4" @ x6.5" LG
WELD HOLES; GAW NUT AND WASHER

A b

2" SEE
ARCH

A

1" THICK §T. TOP PLATE TO
MATCH COLUMM SIZE Fy = 50ksi

5M6

WON SHRINK GROUT LIME UP
EDGE OF GROUT W/EDGE OF
PLATE f'c = 11ksi MIN

CONCRETE SLAB FER PLAN
LEVELING NUT/WASHER AS
REQUIRED

BOT. ST. PLATE PER COLUMN (4] ANCHOR RODS PER COL. PEDESTAL TABLE
PEDESTAL TAEBLE TO MATCH HSS CAST-IN W/ DOUBLE NUT & PLATE WASHER
STUB SIZE. Fy = 50ksi MIN.

OVERSIZED AGCES HOLE IN TOP 2,,3{13
PLATE ONLY FOR ANCHOR ROD — 2
INSTALLATION @ PER COLUMN Z
PEDESTAL TABLE (o] -—‘[;u

D D
,
HSS STUB PER TABLE
SECTION A-A

Design



Connections
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Connections
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