INTRO Cleveland

Using the new tall wood building code to design one of the
country’s largest and tallest mass timber residential buildings.

Presented by: John Mitchell
Hartshorne Plunkard Architecture I_I:)/.\

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




LEARNlNG OBJECT|VES INTRO - 25TH AND LORAIN, CLEVELAND, OH

1. Outline the Tall Wood Building code changes in
the 2021 IBC, and how these were used in a new

construction mass timber project.

2. Explain some of the fire resistance requirements,
considerations, and limitations for the project.

3. Discuss how these factors were reviewed and

discussed with the local code authorities.




THE PROJECT INTRO - 25TH AND LORAIN, CLEVELAND, OH

PROJECT TEAM:
OWNER - Harbor Bay Real Estate Advisors
ARCHITECT - Hartshorne Plunkard Architecture

STRUCTURAL ENGINEER - Forefront Structural Engineers
MASS TIMBER ENGINEER - Fast + Epp

MEP ENGINEER - Windsor Engineers

CIVIL ENGINEER - GPD Group

CODE CONSULTANT - WISS JANNEY ELSTNER ASSOCIATES, INC.
PROGRAM:

-New construction building, or collection of buildings, on a multi-acre urban site in Cleveland
-Residential, retail, event space, and required parking
-From early concepts, mass timber was part of the conversation
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INTRO - 25TH AND LORAIN, CLEVELAND, OH
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PROGRAMMING AND EARLY DESIGN CONCEPTS TR0 2T AN LORAN CLEVELAND, O3
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PROGRAMMING AND EARLY DESIGN CONCEPTS
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INTRO - 25TH AND LORAIN, CLEVELAND, OH

PART | - MASS TIMBER CODE REQUIREMENTS



2021 IBC TALL WOOD BUILDING CODE SUMMARY

INTRO - 25TH AND LORAIN, CLEVELAND, OH

Ty

pe of Construction Comparison

Type of Construction Comparison

Feature Type VA Type IVE Type IVC
Floor Surface 1 inch of NC peoteczian | 1 inch of NE protectiion Mo prolectesn reguied
Aol B WL praiecmen on W ML peronecrs on Ko prceCTam &5 Ponl

sutpnion rodl veface, I | exterior rodl slface, 2 suiface of iride of rool
Rarywrs of 5/87 type X Ly of 575" rype X dinci H ki {unbess
e on interos ool | gy on ngite ol ool | concealed apeie]
wrTaced e

— —

Contealing Laaces Ny g pariatel WT i W i ki BT o Mo sapadsd BT in
DhnpEabtd Spaord. Nl conoealed Spaies. NG toncelod Jpaies One
probeckion in conceaded | probedion in condaaled Lpay & 500" typee
PR AR EvPem MC peobechion in

concealed wpace

Tuble 601, FRR

Primasry rasmae o0
bearig Wal | 3 hr FER; T hr FRA; 1 b FRA;
Floors: | 2 hr FRR; I hr FRR: 2 ke FRR;
Rigofl: | 1.5 ha FRA; Ihrl'E" !I.hl_F.H'F;.
Firi Flirkrl g 8 oG PR pevuctias for el PR Pttt ko Bt KO FRR daducnan o
Ratinng 1ricde ailf iginkler 4.3 2.1 wptinkler n 8.3 2.1 ipiinikler in 4.3.3 1

Featura Type IVA Type VB Type IVC
Descripiios | 100 % Moncombantibls | 1000 WC prosection on | 100 expoed mass
off roerw [MCH profection o ol all mntaces of mass | Eimvbeer {WIT] wicoept:
. o surfaces of WM Eerdar (317) except fos :\hlﬁ:,:m'rmdrdm
Lo Temiper (W) limiftesd paposed mas !mmdm
Lypirs mugm 'w&
Permitted
Mxtesialy
struchurall basdding | MT o BT AT o NC BT .or HE
giaments | _
Monlasdbapring | BT or NC AT BF NC BT, KE
Enlmrmr Wain
Monloudbearing | BT or NC M7 or NC BT, NC
brvtar e W aln
Shualt snd Exit
Enclopures
Flighriae™ to 12 | RCor MT protected N or MT protected with | NC or MT protectés with
plors & 180 Tert: | with D [or 3 whies 3 B 2 e of 578 e i e Ligwr of 518" type X
FRE) aywis of 5787 rype | gypium o équiv sach Evpium sdach ikde of halt
b wde gl prdiure, &f peclawuie
kbowg 12 inriei o
180 Teet: | NC ML Mot Permitied
e N ol o il
INEEi=aT Proldrliog
SARE A5 THPL P-4 FOR AR WT & alloweed bo b
Re'd 3 he FRA | 3 Layers of 508 bype ¥ FROTECTED MT eaposed except For 1 larper
EFpEUm o 578" fypa @ om oulskle
Reg'd I ke FRA | 2 Layers of 505" bype X nsrfaces of exteror wally,
EFpkiim Limined swpaosed BT itk Bl owitiide of
Reg™d 1 ke FRA | 1 Soyer of 505" bype X ElaTPa i FrUST s sl ard enil endioises,
Eairsum sarre FRR bt done by ahd in Cononabed P
Caleufated FRA o Section
T2 fespurieat T W ivmrured
b wrt PR od bkl BT
Exterior
Protoaction

Pallinbmuim of 1 Lyt ol

S/ tvpe K rpius

Mtissmium of 1 biper of
SIE" hyper X fypiush

Mteamiim of | Liyer of
S typer K Evpiun

SOURCE: INTERNATIONAL CODE COUNCIL




2021 IBC TALL WOOD BUILDING CODE SUMMARY

INTRO - 25TH AND LORAIN, CLEVELAND, OH

THBLE 504 .4 - ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE

Mi=Moniprinklerd Tipe iv-A Type V-8 Ivpe IW-C | Type WV-HT
| Ss 5'|‘.!H’ir'|k|-|’.‘r1:d
|
P NS 3 Fl 3 E
| 5 ] ] - | 4
| M5 3 3 | 3
A-2 | . 18 7] 5 2
4351 NS F i 3 3
! 5 18 12 [ [
s | N5 F F | F 2
5 18 A B i
] NS 1 1 1 1
| 5 u ul m uL
B S 2 2 2 E)
5 EE . 12 | B
N —
i NS 4 4 4 4
5 12 8 [ 5
i NS 1 f 4 4
5 i8 prd 2 £l
NS 4 4 4 4
R-2
3 4 Al ] 3
i NS 4 4 4 A
& 18 Ad 2 E]
MS 4 4 4 4
R- x - s
3 18 AL 2 3
M5 4 4 4 4
51 e ns -
3 A8 4 - s
N3 ] 4 i i
52 — — =
3 12 8 H d
u N5 4 | A 4
5 ] £ ] 5

SOURCE: INTERNATIONAL CODE COUNCIL



Table 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE™®
TYPE OF CONSTRUCTION
Occupancy SEE TYPEI TYPE I TYPE III TYPE IV TYPE WV
Classification FOOTNOTES
Al B|lA|B]|] A]|B = B £ ol A B
NS> © UL 160]65]|55[65[55] 65 | 65 | 65 [ 65 [ 50 | 40
A B EF MS U S UL|[180[85[75]| 85 |75| 270 | 180 | 85 85 70 60
NS¢ UL
HA B2, H3, HS - Ti 160 | 65| 55| 65 | 55| 120 | 90 | 65 65 50 40
NS© ¢ UL | 160 |65]|55[65[55]| 65 | 65 | 65 65 50 40
H-4 S UL|180[85[75]| 85|75 | 140 | 100 | 85 85 70 60
Ns®® UL |160|65|55]|65|55| 65 | 65 | 65 65 50 40
I-1 Condition 1, 1-3 S UL|180|85| 75| 85| 75| 180 | 120 | 85 85 70 60
NS UL | 160 | 65 50 40
I-1 Condition 2, I-2 5 UL | 180 | 85 25165193 €2 | 83 | 83 e 70 60
NS™ 2 UL|160|65|55]| 65 |55| 65 | 65 | 65 65 50 40
|-4 S UL|180|85| 75| 85|75 | 270 | 180 | 85 85 70 60
NS¢ UL|160|65]|55]|65|55| 65 | 65 | 65 65 50 40
R" S13R 60 | 60 | 60|60 [60[60] 60 | 60 | 60 60 60 60
S UL|180[85[75]|85|75| 270 | 180 | 85 85 70 60

For Sl 1 foot = 304.8 mm
UL = Unlimited; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings equipped
throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; 513R = Buildings

SOURCE: INTERNATIONAL CODE COUNCIL



2021 IBC TALL WOOD BUILDING CODE SUMMARY INTRO - 25TH AND LORAIN, CLEVELAND, OH

Table 506.2
ALLOWABLE AREA Factor [A=N5, 51, 5M) in 5QUARE FEET

M%- Froe
sprkird
§51:1
; story Typu Typu Tvpu Typu Typs Type Typu V- Ty V-
Use Group wprriind Typel-& | Type|-B A -8 [ 1B [ WLHT A B
LT O |
sEoiry
wprkird
NS UL LI 15500 8,500 45 Do) 20000 | Rl 15,000 11,500 ER )
i 51 UL AL 62,000 4000 | 180000 | groo0o0 | Zsoos | 0000 | 48000 | 27,000
SM uL 11 46,500 25500 | 335000 | oooo0 | s&geo | 45000 | 34500 [ 16500
5] LL L 15,500 2.500 45, Ol 30,000 18,750 15,000 11,500 £.000
3 i1 UL L 62 600 15, D00 JE0O00 | Japo00 | s oo B0, 00K 46,000 14,000
M WL Wil 45500 28,500 & !': L0 ﬂlﬁ Eliﬂ A45,000 34,5150 13,0000
M UL Ll 13,800 23,000 108000 | 73000 | 45000 18,000 LAOG0 8,000
. 51 LI LEL 150000 G2, M) A2 000 FEE M | 81, CEOH 14, D} 13 000 34, MY
5 L Lo 112500 | 69,000 216000 | 135000 | 108000 | 54000 | 27,000
TEETTTr—r——gerrr -
N5 UL UL 2500 | 33500 | G500 | 40000 35625 30,500 14,000 9,00
i 5l UL uL BEODO | SO0 La5000 | Jes00d | QLo 3,000 4, D00 36,000
Sl UL UL £4500 | 37 500 61,500 A2, 00 27,000
: P — EsE—
M5
24,000 | 1,000 SLE00 41,000 25515 40,500 12,000 2,000
A3 a131R L UL |
51 L UL 0%, D00 | &a,000 M m . B2 000 &8, D00 28,000
7roon |  4R.000 | B1.500 36,000 | 71000
415500 | TR0 #5125
57 51 L 116,000 1546, 000 104,000 | 467000 30, o0 193 500 | 1%4,000 &, 00 54,000
SAA UL 237000 117,000 7000 e ton 2X1 [aHy 144 375 115,500 63,000 &0 500

SOURCE: INTERNATIONAL CODE COUNCIL



INTRO - 25TH AND LORAIN, CLEVELAND, OH

PART Il - APPLICATION



TIMBER CODE ANALYSIS - SUMMARY INTRO - 25TH AND LORAIN, CLEVELAND, OH

CONSTRUCTION TYPE = IV-B (I-A GARAGE AND 1ST FLOOR)

TOPIC ALLOWED PROPOSED AN
HEIGHT = 180 15 s
STORIES = 12 9 S NG
AREA (MIXED USE)= 6 53,000 SF 5 12,000 SF

TIMBER COVERAGE =  80% CEILINGS LESS THAN 80% CEILINGS
OR 60% WALLS NO TIMBER WALLS




TYPlCAL 1'BEDROOM UNIT INTRO - 25TH AND LORAIN, CLEVELAND, OH

Fl-2

UNIT 4100
] 1BR
752 SF

LIVING

BEDROOM 12-10" X 126"
12-7" X11-10"
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TYPICAL 1-BEDROOM UNIT - CEILING OVERLAY INTRO - 25TH AND LORAIN, CLEVELAND, OH

—
% 8%
X X
|
SUSPENDED FAN COIL ‘ DW
(ABOVE CEILING) \ \
| I FI-2 |
DROPPED CEILING |
‘ UNIT 4100
] 1BR
BRANCH DUCTWORK ‘ 1928 [ ]
TIMBER BEAM (EXPOSED) | > [ -
| FT-2 S
) [ ] &

LIVING

BEDROO 12-10" X 12'-6"
12'_7" X 1 1'_ "

1]
i
!
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TYPICAL FLOOR ASSEMBLY - EXPOSED TIMBER RO 25TH AND LORAN. CLEVELAND) O

*SEE BUILDING SECTION SHEETS
FOR FLOOR ASSEMBLIES

CONCRETE TOPPING

ACOUSTIC MAT \ )

CLT DECK, SEE STRUCTURAL RS O T
SEE FLOOR PLANS FOR WALL W

TYPES AND LOCATIONS ——

GIRDER - SEE STRUCTURAL ———

=




TYPICAL FLOOR ASSEMBLY - UNPROTECTED TIMBER WITH CONCEALED SPACE INTRO - 25TH AND LORAIN, CLEVELAND, OH

EXTEND RATED WALL TO UNDERSIDE OF
DECK

CONCRETE TOPPING
ACOUSTIC MAT \
CLT DECK, SEE STRUCTLRAL ——_ |

I 1 LAYER 58" TYPE 'X' GYPSUM BOARD 1—\

GIRDER, SEE STRUCTURAL A
WRAPPED WITH 2 LAYERS 5/8" GYPSUM BOARD ——

SEE FLOOR PLANS FOR WALL
TYPES AND LOCATIONS ——

i

MEP DESIGNATED AIRSPACE ——

SUSPENDED CEILING FRAMING — T

58" GYPSUMBOARD ——_ |




TYPICAL 1-BEDROOM UNIT - PROPOSED TIMBER COVERAGE TR0 2T AN LORAN CLEVELAND, O3

MINIMUM TIMBER
COVERAGE
(DIRECT-APPLIED AND
SOFFIT) =174 SF

FI2 UNIT AREA =752 SF

ADDITIONAL TIMBER
COVERAGE (IF
REQUIRED) = 230 SF

UNIT 4100
1BR
752 SF

80% MIN. CEILING COVERAGE (PER CODE) = 602 SF

[ ]

MINIMUM TIMBER COVERAGE =174 SF (230

MINIMUM + ADDITIONAL = 404 SF (540

LIVING
12-10" X 126"

BEDRO(;/I

12-7" X 11m0"




TYPICAL FLOOR ASSEMBLY - PROTECTED TIMBER INTRO - 25TH AND LORAIN, CLEVELAND, OH

PER IBC SEC. 602.4.2.2.1,

2/3 OF THE HOURLY RAT-
ING NEEDS TO BE FROM
NONCOMBUSTIBLE PRO- "SEE BULDING SECTION SHEETS
TECTION (GYP BOARD
OR SFRM) EXTEND RATED WALL TO UNDERSl%Ezg}E
CONCRETE TOPPING
HOWEVER, EACH TIMBER x
MEMBER WILL BE SIZED ACOUSTIONAT —— |
FOR THE WORST-CASE CLT DECK, SEE STRUCTURAL e
PART OF THE PLANK OR —
BEAM IS EXPOSED, THE SEE FLOOR PLANS FOR WALL \/\/\
ENTIRE MEMBER NEEDS TYPES ANDLOCATIONS \ﬁ
TO BE 2HR. WRAPPED WITH 2 LAYERS 51 67RSUM BOARD : %
E




TYPICAL FLOOR ASSEMBLY - PROTECTED TIMBER WITH CONCEALED SPACE

INTRO - 25TH AND LORAIN, CLEVELAND, OH

EXTEND RATED WALL TO UNDERSIDE OF
DECK

CONCRETE TOPPING
ACOUSTIC MAT \

CLT DECK, SEE STRUCTURAL \

I 2 LAYERS 5/8" TYPE X' GYPSUM BOARD ~I—\

GIRDER, SEE STRUCTURAL

WRAPPED WITH 2 LAYERS 5/8" GYPSUM BOARD ———

SEE FLOOR PLANS FOR WALL
TYPES AND LOCATIONS ———

MEP DESIGNATED AIRSPACE ———

SUSPENDED CEILING FRAMING \

5/8" GYPSUM BOARD ——_[%
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TIMBER COVERAGE INTRO - 25TH AND LORAIN, CLEVELAND, OH

TYPICAL PLANK IS 40" LONG
(SPANS 2 STRUCTURAL BAYS)
AND RUNS PARALLEL TO THE
EXTERIOR WALL.

PLANKS ARE STAGGERED IN A
RUNNING BOND PATTERN.

BEDRO%/I

12-7" X 11||10

t— —



CODE APPROVAL PATH - ALTERNATIVELY ENGINEERED DESIGN TR0 25T AND LORAN. CLEVELAND) O

CONSTRUCTION TYPE =  IV-B (I-A GARAGE AND 1ST FLOOR)

TOPIC ALLOWED PROPOSED

HEIGHT = 180’ 115’

STORIES = 12 9

AREA (MIXED USE) = 6 53,000 SF 5 12,000 SF*

TIMBER COVERAGE = 80% CEILINGS 54% CEILINGS (MAX.)
OR 60% WALLS NO TIMBER WALLS

*ONLY 304,000 SF OF THE BUILDING IS TYPE IV-B TIMBER (LL2 THRU 2ND
FLOOR ARE CONCRETE), SO THE BUILDING COULD BE SUBSTANTIALLY
LARGER AS-OF-RIGHT.



CODE APPROVAL PATH - ALTERNATIVELY ENGINEERED DESIGN INTRO - 25TH AND LORAIN, CLEVELAND, OH

PROPOSED BUILDING: THEORETICAL MAXIMUM AREA BUILDING:
-LL2-2ND FLOOR SLAB: TYPE I-A(CONCRETE) -LL2-ROOF: TYPE IV-B (TIMBER)
-2ND FLOOR-ROOF: TYPE IV-B (TIMBER) -FLOOR AREA: MAXIMUM ALLOWABLE BASED ON
-FLOOR AREA: AS PROPOSED PROPOSED BUILDING FOOTPRINT, USES, AND # FLOORS
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TIMBER COVERAGE DIAGRAMS INTRO - 25TH AND LORAIN, CLEVELAND, OH

@gVEL 07 - TIMBER COVERAGE PLAN @gVEL 03 - TIMBER COVERAGE PLAN

SCALE: 1" - 300" SCALE: 1" - 3007

LEVEL 09 - TIMBER COVERAGE PLAN

SCALE: 1~ - 300"

_{—\--\--\- B N ‘

5 ) LEVEL 08 - TIMBER COVERAGE PLAN 3" LEVELS 04, 05 & 6 - TIMBER COVERAGE PLAN 1) LEVEL 02 - TIMBER COVERAGE PLAN

SCALE: 1" - 300" SCALE 1" - 300" SCALE 1" - 3007




INTRO - 25TH AND LORAIN, CLEVELAND, OH

PART Il - THE DESIGN



3D VIEWS INTRO - 25THAND LORAIN. CLEVELAND. OH

L _.! I|
—1 | 'I il |”
il Iiiifl || !H j! ,]j T

|H {5 LRV il
ll'Elll-| I [Tkl I 1 il 0 e “

T || il“ IH!”“

. - .'| 1nrrl_ i | |I|

| T

N L ] LI F e
_ B 5 | T §
m A T .
i L

x
L. 1T B : 1 Bm v q
i N

i N
rri-

i S R
L .' L I.-.-

- T — L _ R 1 ] ——
SUETE R R
-
i
LB Bt T
oo e —— i —

-
L F ] e - e -
pmn i e — ——— — — —
o s B
— e
N . T

FLE N TSN S —— S — —
o TN R

o

.....




3D VIEWS INTRO - 25TH AND LORAIN, CLEVELAND, OH
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INTERIOR VIEW INTRO - 25TH AND L ORAIN. CLEVELAND. OH

SOURCE: VSTUDIOS









