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Using the new tall wood building code to design one of the 
country’s largest and tallest mass timber residential buildings.
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INTRO - 25TH AND LORAIN, CLEVELAND, OHLEARNING OB JECTIVES
1 .  Outline th e Tall W ood B uilding  c ode c h ang es  in 
th e 20 21  IB C, and h ow  th es e w ere us ed in a new  
c ons truc tion m as s  tim b er proj ec t.
�� ([pODiQ sRPe RI tKe ¿re resistDQce reTXirePeQts� 
c ons iderations , and lim itations  f or th e proj ec t.
3 .  Dis c us s  h ow  th es e f ac tors  w ere review ed and 
dis c us s ed w ith  th e loc al c ode auth orities .



INTRO - 25TH AND LORAIN, CLEVELAND, OHTHE PROJECT
PROJECT TEAM:
OW NER -     Harb or B ay  Real Es tate Advis ors
ARCHITECT -    Harts h orne Plunkard Arc h itec ture
STRU CTU RAL ENGINEER - Foref ront Struc tural Eng ineers
MASS TIMB ER ENGINEER - Fas t + Epp
MEP ENGINEER -    W inds or Eng ineers
CIVIL ENGINEER -    GPD Group
CODE CONSU LTANT -   W ISS JANNEY  ELSTNER ASSOCIATES, INC.

PROGRAM:
-New  c ons truc tion b uilding , or c ollec tion of  b uilding s , on a m ulti-ac re urb an s ite in Cleveland
�5esiGeQtiDO� retDiO� eveQt spDce� DQG reTXireG pDrNiQJ
-From  early  c onc epts , m as s  tim b er w as  part of  th e c onvers ation
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SOU RCE:   GOOGLE MAPS

Cleveland Market Square

Site Map

PROJECT
SITE
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SOU RCE:    VSTU DIOS
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Cleveland Market Square
Site Context

THE NEIGHB ORHOOD - OHIO CITY



INTRO - 25TH AND LORAIN, CLEVELAND, OHPROGRAMMING AND EARLY  DESIGN CONCEPTS

VIEW LOOKING EAST - SCHEME C
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Cleveland Market Square
Site/ Ground Floor Plan

PROGRAMMING AND EARLY  DESIGN CONCEPTS
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Cleveland Market Square
Perspective Views

PROGRAMMING AND EARLY  DESIGN CONCEPTS
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Cleveland Market Square
Perspective Views

PROGRAMMING AND EARLY  DESIGN CONCEPTS
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PART I - MASS TIMB ER CODE REQ U IREMENTS
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SOU RCE:   INTERNATIONAL CODE COU NCIL
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PART II - APPLICATION



INTRO - 25TH AND LORAIN, CLEVELAND, OH

CONSTRU CTION TY PE = IV-B  ( I-A GARAGE AND 1 ST FLOOR)

TOPIC    ALLOW ED  PROPOSED   
HEIGHT =    1 8 0 ’     1 1 5’
STORIES =    1 2    9
AREA ( MIX ED U SE)  = ~6 53 ,0 0 0  SF  ~5 1 2,0 0 0  SF
TIMB ER COVERAGE = 8 0 % CEILINGS  LESS THAN 8 0 % CEILINGS
     OR 6 0 % W ALLS NO TIMB ER W ALLS

TIMB ER CODE ANALY SIS - SU MMARY

Cleveland Market Square
Perspective Views



INTRO - 25TH AND LORAIN, CLEVELAND, OHTY PICAL 1 -B EDROOM U NIT

UNIT 4100
1BR

752 SF

LIVING
12'-10" X 12'-6"BEDROOM

12'-7" X 11'-10"

W.I.C.
9'-5" X 7'-3"
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PLANS AND ALL SPECIFICATIONS ARE SUBJECT TO 
REVISION AS DEEMED NECESSARY OR ADVISABLE BY 

BUILDER, ARCHITECT, OR AS REQUIRED BY LAW.

HARTSHORNE PLUNKARD ARCHITECTURE

232 NORTH CARPENTER STREET
CHICAGO, IL  60607
312.226.4488
HPARCHITECTURE.COM

SCALE

DATE

DRAWING SK #
3/16" = 1'-0"Market Square TYPICAL 1-BED

UNIT LAYOUT -
WEST07/12/19

1BR -
4100
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UNIT 4100
1BR

752 SF

LIVING
12'-10" X 12'-6"BEDROOM

12'-7" X 11'-10"

W.I.C.
9'-5" X 7'-3"

W/D
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PLANS AND ALL SPECIFICATIONS ARE SUBJECT TO 
REVISION AS DEEMED NECESSARY OR ADVISABLE BY 

BUILDER, ARCHITECT, OR AS REQUIRED BY LAW.

HARTSHORNE PLUNKARD ARCHITECTURE

232 NORTH CARPENTER STREET
CHICAGO, IL  60607
312.226.4488
HPARCHITECTURE.COM

SCALE

DATE

DRAWING SK #
3/16" = 1'-0"Market Square TYPICAL 1-BED

UNIT LAYOUT -
WEST07/12/19

1BR -
4100

W/D

K

W/D

TIMBER BEAM (EXPOSED)

BRANCH DUCTWORK

DROPPED CEILING

SUSPENDED FAN COIL
(ABOVE CEILING)
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UNIT 4100
1BR

752 SF

LIVING
12'-10" X 12'-6"BEDROOM

12'-7" X 11'-10"

W.I.C.
9'-5" X 7'-3"

W/D

DW
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PLANS AND ALL SPECIFICATIONS ARE SUBJECT TO 
REVISION AS DEEMED NECESSARY OR ADVISABLE BY 

BUILDER, ARCHITECT, OR AS REQUIRED BY LAW.

HARTSHORNE PLUNKARD ARCHITECTURE

232 NORTH CARPENTER STREET
CHICAGO, IL  60607
312.226.4488
HPARCHITECTURE.COM

SCALE

DATE

DRAWING SK #
3/16" = 1'-0"Market Square TYPICAL 1-BED

UNIT LAYOUT -
WEST07/12/19

1BR -
4100

W.I.C.
9'-5" X 7'-3"

W/D

ADDITIONAL TIMBER
COVERAGE (IF
REQUIRED) = 230 SF

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

U NIT AREA = 7 52 SF

8 0 % MIN.  CEILING COVERAGE ( PER CODE)  = 6 0 2 SF

MINIMU M TIMB ER COVERAGE = 1 7 4  SF ( 23 %)

MINIMU M + ADDITIONAL = 4 0 4  SF ( 54 %)



INTRO - 25TH AND LORAIN, CLEVELAND, OHTY PICAL FLOOR ASSEMB LY  - PROTECTED TIMB ER

PER IB C SEC.  6 0 2. 4 . 2. 2. 1 , 
2/3  OF THE HOU RLY  RAT-
ING NEEDS TO B E FROM 
NONCOMB U STIB LE PRO-
TECTION ( GY P B OARD 
OR SFRM) .

HOW EVER, EACH TIMB ER 
MEMB ER W ILL B E SIZ ED 
FOR THE W ORST-CASE 
SCENARIO;  SO IF ANY  
PART OF THE PLANK  OR 
B EAM IS EX POSED, THE 
ENTIRE MEMB ER NEEDS 
TO B E 2HR.
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UNIT 4100
1BR

752 SF

LIVING
12'-10" X 12'-6"BEDROOM

12'-7" X 11'-10"

W.I.C.
9'-5" X 7'-3"

W/D
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PLANS AND ALL SPECIFICATIONS ARE SUBJECT TO 
REVISION AS DEEMED NECESSARY OR ADVISABLE BY 

BUILDER, ARCHITECT, OR AS REQUIRED BY LAW.

HARTSHORNE PLUNKARD ARCHITECTURE

232 NORTH CARPENTER STREET
CHICAGO, IL  60607
312.226.4488
HPARCHITECTURE.COM

SCALE

DATE

DRAWING SK #
3/16" = 1'-0"Market Square TYPICAL 1-BED

UNIT LAYOUT -
WEST07/12/19

1BR -
4100

DW

-2

9'-5" X 7'-3"

K

1BR
752 SF

-1W.I.C.

W/DW/DW/D

FT 2

BE
NC

H

LIVING
12'-10" X 12'-6"

12'-
BEDROOM

7" X 11' 10"
BEDROOMBEDROOM

7" X 11'-10"

K

TY PICAL PLANK  IS 4 0 ’  LONG 
( SPANS 2 STRU CTU RAL B AY S)  
AND RU NS PARALLEL TO THE 
EX TERIOR W ALL.

PLANK S ARE STAGGERED IN A 
RU NNING B OND PATTERN.



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

CONSTRU CTION TY PE = IV-B  ( I-A GARAGE AND 1 ST FLOOR)

TOPIC     ALLOW ED   PROPOSED    
HEIGHT =     1 8 0 ’      1 1 5’
STORIES =     1 2     9
AREA ( MIX ED U SE)  =   ~6 53 ,0 0 0  SF   ~5 1 2,0 0 0  SF*
TIMB ER COVERAGE =   8 0 % CEILINGS  54 % CEILINGS ( MAX . )
      OR 6 0 % W ALLS  NO TIMB ER W ALLS

* ONLY  3 0 4 ,0 0 0  SF OF THE B U ILDING IS TY PE IV-B  TIMB ER ( LL2 THRU  2ND 
FLOOR ARE CONCRETE) , SO THE B U ILDING COU LD B E SU B STANTIALLY  
LARGER AS-OF-RIGHT.



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

PROPOSED B U ILDING:
 -LL2-2ND FLOOR SLAB :   TY PE I-A ( CONCRETE)
 -2ND FLOOR-ROOF:   TY PE IV-B  ( TIMB ER)
 -FLOOR AREA:   AS PROPOSED

THEORETICAL MAX IMU M AREA B U ILDING:
 -LL2-ROOF:   TY PE IV-B  ( TIMB ER)
 -FLOOR AREA:   MAX IMU M ALLOW AB LE B ASED ON 
  PROPOSED B U ILDING FOOTPRINT, U SES, AND #  FLOORS



INTRO - 25TH AND LORAIN, CLEVELAND, OHTIMB ER COVERAGE DIAGRAMS

LEVEL 4,5,6

TOTAL GROSS CEILING AREA LESS CORE = 38,291 SF
TOTAL TIMBER ROOF: 0 SF

NET CEILING AREA (LESS CORE AND TIMBER ROOF) =  38,291 SF

DRYWALL CEILING COVERAGE:
DROPPED CEILING (G2): 12,710 SF
DIRECT APPLIED DRYWALL TO CLT (G3): 7,345 SF
AREA NOT INCLUDED IN CALCULATION

TOTAL DRYWALL COVERAGE = 20,055 SF
PERCENT OF TIMBER COVERAGE = 20,055 / 38,291 = 52%

LEVEL 2

TOTAL GROSS CEILING AREA LESS CORE = 51,137 SF
TOTAL TIMBER ROOF: 12,323 SF

NET CEILING AREA (LESS CORE AND TIMBER ROOF) =  38,814 SF

DRYWALL CEILING COVERAGE:
DROPPED CEILING (G2,G2R): 13,883 SF
DIRECT APPLIED DRYWALL TO CLT (G3, G3R): 8,851 SF
AREA NOT INCLUDED IN CALCULATION

TOTAL DRYWALL COVERAGE = 22,734 SF
PERCENT OF TIMBER COVERAGE = 22,734/ 38,814= 59%

LEVEL 3

TOTAL GROSS CEILING AREA LESS CORE = 38,286 SF
TOTAL TIMBER ROOF: 0 SF

NET CEILING AREA (LESS CORE AND TIMBER ROOF) =  38,286 SF

DRYWALL CEILING COVERAGE:
DROPPED CEILING (G2): 12,695 SF
DIRECT APPLIED DRYWALL TO CLT (G3): 6,674 SF
AREA NOT INCLUDED IN CALCULATION

TOTAL DRYWALL COVERAGE = 19,369 SF
PERCENT OF TIMBER COVERAGE = 19,369 / 38,286 = 51%

LEVEL 7

TOTAL GROSS CEILING AREA LESS CORE = 38,291SF
TOTAL TIMBER ROOF: 0 SF

NET CEILING AREA (LESS CORE AND TIMBER ROOF) =  38,291 SF

DRYWALL CEILING COVERAGE:
DROPPED CEILING (G2): 12,775 SF
DIRECT APPLIED DRYWALL TO CLT (G3, G3R): 7,124 SF
AREA NOT INCLUDED IN CALCULATION

TOTAL DRYWALL COVERAGE = 19,899 SF
PERCENT OF TIMBER COVERAGE = 19,899 / 38,291 = 52%

LEVEL 8

TOTAL GROSS CEILING AREA LESS CORE = 25,547 SF
TOTAL TIMBER ROOF: 6,082 SF

NET CEILING AREA (LESS CORE AND TIMBER ROOF) =  19,465 SF

DRYWALL CEILING COVERAGE:
DROPPED CEILING (G2E): 7,045 SF
DIRECT APPLIED DRYWALL TO CLT (G3E,G3R): 3,996 SF
METAL PANEL (MP): 1,289 SF
AREA NOT INCLUDED IN CALCULATION

TOTAL DRYWALL COVERAGE = 12,330 SF
PERCENT OF TIMBER COVERAGE = 12,330 / 19,465 = 63%

LEVEL 9

TOTAL GROSS CEILING AREA LESS CORE = 19,848 SF
TOTAL TIMBER ROOF: 18,543 SF

NET CEILING AREA (LESS CORE AND TIMBER ROOF) =  1,305 SF

DRYWALL CEILING COVERAGE:
DROPPED CEILING (G2R): 167 SF
DIRECT APPLIED DRYWALL TO CLT (G3R): 81 SF
METAL PANEL (MP): 1,057 SF
AREA NOT INCLUDED IN CALCULATION

TOTAL DRYWALL COVERAGE = 1,305 SF
PERCENT OF TIMBER COVERAGE = 1,305/ 1,305 = 100%

Project North

AREA FOR CITY APPROVAL STAMP

HARTSHORNE PLUNKARD ARCHITECTURE

232 NORTH CARPENTER STREET
CHICAGO, IL  60607
312.224.4488
HPARCHITECTURE.COM

Contractor shall be responsible for reviewing all Plans and Specifications, verifying all 
existing conditions prior to proceeding with Construction, complying with all applicable 
local, state, and federal building and accessibility codes, and notifying Architect 
immediately of any discrepancies or conflicts.  

Contractor shall construct the work in conformance with all applicable building codes.

Contractor is responsible for design and installation of properly sized and loaded 
systems.  Submit shop drawings to architect for approval on conformity to 
Architectural design intent.

A written Architectural Specification was issued for this project and along with these 
printed documents constitutes the Contract Documents for this project.  Work scope 
pertinent to all disciplines occurs throughout the Contract Documents.  By submitting a 
bid for this work the Contractor and all subcontractors attest that they have reviewed 
the entire contract document set and site conditions and have included all applicable 
work.  Additional Architectural Specification copies are available anytime upon request.

Hartshorne Plunkard, LTD. shall retain all copyrights, statutory and common law right 
with regard to these plans and building design.  Reproduction, changes or assignment 
to any third party shall not occur without obtaining expressed written permission and 
consent of Hartshorne Plunkard, LTD.

ARCH. EL: 0' - 0" = 682.10'

DATE ISSUED FOR

SCALE:  1" = 30'-0"

Market Square
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TIMBER COVERAGE

PROJ. # 1816
CK. BY: Checker DN. BY: Author

WEST 25TH STREET & LORAIN AVENUE
CLEVELAND, OHIO 44113

SCALE:  1" = 30'-0"
3 LEVELS 04, 05 & 6 - TIMBER COVERAGE PLAN

SCALE:  1" = 30'-0"
1 LEVEL 02 - TIMBER COVERAGE PLAN

SCALE:  1" = 30'-0"
2 LEVEL 03 - TIMBER COVERAGE PLAN

SCALE:  1" = 30'-0"
4 LEVEL 07 - TIMBER COVERAGE PLAN

SCALE:  1" = 30'-0"
5 LEVEL 08 - TIMBER COVERAGE PLAN

SCALE:  1" = 30'-0"
6 LEVEL 09 - TIMBER COVERAGE PLAN

ISSUANCES

08/29/2019 BID RELEASE 3
10/28/2019 BID RELEASE 2 UPDATE
12/10/2019 FOUNDATION PERMIT
01/15/2020 75% DD PROGRESS
02/14/2020 100% DD
03/13/2020 BUILDING PERMIT

AREA TO RECEIVE A SECOND
LAYER OF DIRECT APPLIED
DRYWALL COVERAGE

AREA TO RECEIVE A SECOND
LAYER OF DIRECT APPLIED
DRYWALL COVERAGE

AREA TO RECEIVE A SECOND
LAYER OF DIRECT APPLIED
DRYWALL COVERAGE

AREA TO RECEIVE A SECOND
LAYER OF DIRECT APPLIED
DRYWALL COVERAGE

AREA TO RECEIVE A SECOND
LAYER OF DIRECT APPLIED
DRYWALL COVERAGE

AREA TO RECEIVE A SECOND
LAYER OF DIRECT APPLIED
DRYWALL COVERAGE

CODE ANALYSIS - Allowable Timber Coverage

All zoning should be reviewed by Owner's Counsel

project 25th and Lorain - Cleveland, OH

issued date March 13, 2020

description New construction mixed-use development

Allowable Areas - based on Type IV-B construction Frontage Factors (If)

Occupancy

Table 506.2 Area
Allowable Area with Sprinkler

and Frontage Increase

Per Sec. 506.3

Sprinklered
Non-

Sprinklered
Frontage (ft) 1,481
Perimeter (ft) 1,481

ASM ANS Aa = ASM+(ANS x If) Increase Factor (If) 0.75
A-2 90,000 30,000 112,500
B 216,000 72,000 270,000
M 123,000 41,000 153,750

Increase Factor to Maximize Floor AreaR-2 123,000 41,000 153,750
S-2 231,000 77,000 288,750 IMAX

1.2755500

Theoretical Maximum Area Building Proposed Building

Maximum Building Area Table - Type IV-B Construction Max. Exposed Timber Ceiling Areas Building Area Table - Type IV-B Construction Proposed Exposed Timber Ceiling Areas
(Per Sec. 506.2.4, 508.4) (Per Sec. 602.4.2.2.2) (Per Sec. 506.2.4, 508.4)

Level Occupancy Area
Occupancy
Area Ratio

Floor Area
Ratio/ Floor Level Area

Sq.Ft.
Exposed
Timber

% Exposed
Timber Level Occupancy Actual Area

Occupancy
Area Ratio

Floor Area
Ratio/ Floor Level

Gross
Ceiling
Area Core Area Roof Area

Net Timber
Ceiling Area (less

stair/ elevator
cores and roofs)

Sq.Ft.
Exposed
Timber

% Exposed
Timber

AMAX = A x IMAX AMAX / Aa AMAX ATMAX ATMAX / AMAX A A / Aa AG AC AR ANET = AG - AC - AR AT AT / A

Basement
Levels S-2 99,951 0.35

Excluded per
IBC 506.1.3 Basement LL2 99,951 19,990 20%

Basements
LL1 and LL2

(each) S-2 78,359 0.27
Excluded per
IBC 506.1.3 Basement LL2 78,359 0 0%

1st Floor

A-2 10,947 0.10

0.43

Basement LL1 99,951 19,990 20%

1st Floor

A-2 8,582 0.08
Excluded as

Type 1A
construction

Basement LL1 78,359 0 0%
M 41,582 0.27 1st Floor 65,160 13,032 20% M 32,599 0.21 1st Floor 51,084 0 0%

R-2 8,438 0.05 2nd Floor 67,859 13,572 20% R-2 6,615 0.04 2nd Floor 53,200 2,063 12,323 38,814 16,080 41%
S-2 4,194 0.01 3rd Floor 51,303 10,261 20% S-2 3,288 0.01 3rd Floor 40,220 1,934 38,286 18,917 49%

2nd Floor

A-2 4,146 0.04

0.45

4th Floor 51,303 10,261 20%

2nd Floor

A-2 3,250 0.03

0.35

4th Floor 40,220 1,934 38,286 18,231 48%
M 12,310 0.08 5th Floor 51,303 10,261 20% M 9,651 0.06 5th Floor 40,220 1,934 38,286 18,231 48%

R-2 51,403 0.33 6th Floor 51,303 10,261 20% R-2 40,299 0.26 6th Floor 40,220 1,934 38,286 18,231 48%
3rd Floor R-2 51,303 0.33 0.33 7th Floor 51,303 10,261 20% 3rd Floor R-2 40,220 0.26 0.26 7th Floor 40,220 1,934 38,286 18,387 48%
4th Floor R-2 51,303 0.33 0.33 8th Floor 34,746 6,949 20% 4th Floor R-2 40,220 0.26 0.26 8th Floor 27,240 1,693 6,082 19,465 7,135 37%
5th Floor R-2 51,303 0.33 0.33 9th Floor 26,973 5,395 20% 5th Floor R-2 40,220 0.26 0.26 9th Floor 21,146 1,298 18,543 1,305 0 0%
6th Floor R-2 51,303 0.33 0.33 Roof 1,733 347 20% 6th Floor R-2 40,220 0.26 0.26 Roof 1,359 1,359 0 0 0%

7th Floor
A-2 0 0.00

0.33
Total 652,886 130,577 20%

7th Floor
A-2 0 0.00

0.26
Total 511,847 251,014 115,212 46%

R-2 51,303 0.33 R-2 40,220 0.26

8th Floor
R-2 33,056 0.21

0.23
* Floor area will vary depending on percentage of floor area for
each occupancy group 8th Floor

R-2 25,915 0.17
0.18A-2 1,690 0.02 A-2 1,325 0.01

9th Floor
R-2 1,871 0.01

0.23
   Maximum floor areas were calculated based on proportional
increases to base building design using the Increase Factor 9th Floor

R-2 1,467 0.01
0.18A-2 25,102 0.22 A-2 19,679 0.17

Roof S-2 1,733 0.01 0.01 Roof S-2 1,359 0.01 0.01
Total Ratio: 3.00 Total Ratio: 2.02

Ratio not to exceed: 3.00 Ratio not to exceed: 3.00
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PART III - THE DESIGN
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SOU RCE:   VSTU DIOS



This concludes The American Institute 

of Architects Continuing Education 

Systems Course

QUESTIONS?

John Mitchell

Hartshorne Plunkard Architecture

jmitchell@hparchitecture.com




