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APPEAL SUMMARY

Status: Decision Rendered - Held over from ID 20395 (5/15/19) for additional information 

Appeal ID: 20433 Project Address: 1410 NW Johnson St

Hearing Date: 5/22/19 Appellant Name: Barry R Smith PC Architect

Case No.: B-015 Appellant Phone: 503-295-6261

Appeal Type: Building Plans Examiner/Inspector: Jody Orrison, Amit Kumar, 
Corey Stanley.

Project Type: commercial Stories: 4 Occupancy: F-2 Construction Type: III-B 

Building/Business Name: Fire Sprinklers: Yes - NFPA 13 (Improvements Req'd)

Appeal Involves: Alteration of an existing 
structure,Reconsideration of appeal

LUR or Permit Application No.:

Plan Submitted Option: pdf    [File 1]    [File 2]    [File 3]    
[File 4]    [File 5] 

Proposed use: Factory Industry - Low Hazard

APPEAL INFORMATION SHEET

Appeal item 1

Code Section Section 1022 Interior Exit Stairways and Ramps, 1022.3.1 Extension

Requires Where interior exit stairways and ramps are extended to an exit discharge or a public way by an 
exit passageway, the interior exit stairway and ramp shall be separated from the exit passageway 
by a fire barrier constructed in accordance with Section 707 or a horizontal assembly constructed 
in accordance with Section 711, or both. The fire-resistance rating shall be at least equal to that 
required for the interior exit stairway and ramp. A fire door assembly complying with Section 716.5 
shall be installed in the fire barrier to provide a means of egress from the interior exit stairway and 
ramp to the exit passageway. Openings in the fire barrier other than the fire door assembly are 
prohibited. Penetrations of the fire barrier are prohibited.

Proposed Design This factory building was granted occupancy December 30, 1908 and little or no improvements 
have been made since the original construction. The current owner [Seller] has occupied the 
building since the 1950’s using it as an office building and print shop. Circulation and egress are 
constricted in the current configuration. Occupants have to travel through adjoin occupied spaces 
or through an enclosed stair to access tenant spaces. Door swing in the wrong direction and are 
redundant. The new Owner [Purchaser] wishes to simplify the enclosed stair to act both as vertical 
circulation and means of egress as it now functions. The improvements are to secure the required 
two-hour fire resistive protection around the stairwell, correct the door swing and maneuvering 
distance condition and separate tenant access spaces by extending the stairwell footprint. (Fire 
Protection Engineer letters included for protection of existing heavy timber).
Per Section 1022.2, the fire-resistive rating of the Interior Exit Stairway is required to be 2 hour as 
the stair is connecting four stories. 
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Building is equipped with an automatic sprinkler system and needs upgrading to current NFPA 13 
standards.
There are no combustible concealed attic spaces.
Where non-rated interior glass relite and doors are used, a 2HR rated fire curtain is provided (Tyco 
Model WS – 2HR Fire Barrier).
Stairwell protection will be extended to the basement.
RESPONSE: A Building Code appeal is required for substituting 2HR fire curtains in lieu of two-
hour fire resistive construction.

Reason for alternative The alternate gives the Owner flexibility to visually identify tenant access from egress components.

APPEAL DECISION

Extension of 2 hour fire rated stair enclosures: Granted provided Tyco Type WS sprinklers are installed 
per manufacturers specifications on the non-rated glazing, Non-glazed partitions are constructed as 2 
hour fire barriers, doors are 2 hour fire rated assemblies and Type 13 sprinklers are installed throughout 
building.

Note: Char calculations will be reviewed as part of building permit review process. 

Appellant may contact John Butler (503 823-7339) with questions.

The Administrative Appeal Board finds with the conditions noted, that the information submitted by the appellant 
demonstrates that the approved modifications or alternate methods are consistent with the intent of the code; do 
not lessen health, safety, accessibility, life, fire safety or structural requirements; and that special conditions 
unique to this project make strict application of those code sections impractical.

Pursuant to City Code Chapter 24.10, you may appeal this decision to the Building Code Board of Appeal within 
180 calendar days of the date this decision is published. For information on the appeals process and costs, 
including forms, appeal fee, payment methods and fee waivers, go to www.portlandoregon.gov/bds/appealsinfo, 
call (503) 823-7300 or come in to the Development Services Center.
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EXIST. BEAM POCKETED 
INTO PILASTER
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EXIST. DOOR OPENING

NEW C12 x 20.7 CHANNEL ON EACH 
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TO EXIST. PILASTER AT EACH END - SEE

EXIST. BRICK WALL
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NEW CHANNEL

3
S1

3
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EXIST. BRICK WALL  
BEYOND

EXIST. BEAM AT FACE OF WALL

PILASTER BEYOND

1
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2
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EXIST. BRICK WALL

3/S2

SPECIAL INSPECTION 
1. Required special inspections shall be performed by an independent special 

inspector per Section 1701 of the International Building Code ( IBC ) for the 
following:

Visual inspection of all structural welding except welding done in an approved  
fabricator's shop.   
Installation of post installed anchors.

a. 
 
b.

GENERAL NOTES  

The special inspector shall provide a copy of their report to the owner, 
architect, structural engineer, contractor, and building official.

2.

For more specific information regarding special inspections -  
see Tables 1 

GENERAL  

1. 
 
2. 
 
 
3. 
 
4. 
 
5. 
 
6. 
 
 
7.

These notes set the minimum standards for construction.  The drawings govern 
over the General Notes to the extent shown. 
Contractor shall verify all dimensions and conditions on drawings and in  
the field.  Coordinate locations of openings with architectural. Notify design  
agency of any discrepancies. 
Contractor shall provide all necessary temporary support prior to completion 
of vertical and lateral load systems. 
The contractor shall be responsible for all required safety precautions and 
methods, techniques, sequences, and procedures required to perform his work. 
Where reference is made to ASTM, AISC, ACI or other standards, the latest  
issue shall apply. 
All work shall be in strict compliance with the International Building Code as  
amended by the State of Oregon and all other state and local codes and  
building requirements that apply. 
Design Criteria:

Floors 
Floor partition allowance 

a. 
b

50 psf 
15 psf

STRUCTURAL AND MISCELLANEOUS STEEL 

1. 
 
2.

Detailing, fabrication and erection shall conform to the Steel Construction Manual 
of AISC. 
All steel to be A36 or better except as noted. 

3. 
 
4. 
5.

All welds to be made by Certified Welders to AWS Standards with E 70XX 
electrodes.  
Bolts to be A307 unless noted otherwise. 
Do not oversize drilled or punched holes with burning torch. 

CONTINUOUS PERIODIC

REQUIRED STRUCTURAL SPECIAL INSPECTION

SYSTEM or MATERIAL IBC CODE
REFERENCE

CODE or STANDARD
REFERENCE

FREQUENCY
REMARKS

INSPECTION

TABLE 1

STEEL
FABRICATION OF STRUCTURAL
ELEMENTS X1704.2 REFER TO INSPECTION OF FABRICATOR REQUIREMENTS

MATERIAL VERIFICATION OF WELD
FILLER METALS X1704.3 MANUFACTURER'S CERTIFIED TEST REPORTSAISC 360 A3.5

VERIFYING USE OF PROPER WPS'S X COPY OF WELDING PROCEDURE SPECIFICATIONS

VERIFYING WELDER
QUALIFICATIONS X COPY OF QUALIFICATION CARDS1704.3.1 AWS D1.1

SECTION 6

ALL WELDS VISUALLY INSPECTED PER AWS D1.1 6.9SINGLE PASS FILLET WELDS LESS
THAN OR EQUAL TO 5/16" X

POST INSTALLED CONCRETE ANCHORS

INSTALLATION IN HARDENED
CONCRETE AND COMPLETED
MASONRY

X

SPECIAL INSPECTIONS APPLY TO ANCHOR PRODUCT 
NAME, TYPE, AND DIMENSIONS, HOLE DIMENSIONS,
COMPLIANCE WITH DRILL BIT REQUIREMENTS,
CLEANLINESS OF THE HOLE AND ANCHOR, ADHESIVE
EXPIRATION DATE, ANCHOR / ADHESIVE INSTALLATION,
ANCHOR EMBEDMENT, AND TIGHTENING TORQUE

1703.4.2
1704.13.3

ICC EVALUATION
REPORT
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EXIST. DECKING 
AT LANDING

EXIST. BRICK WALL

EXIST. DECKING

NEW CHANNEL ON EACH 
SIDE OF EXIST. BRICK WALL 
CONNECT TO PILASTER ON 
EACH END - SEE

EXIST. 6 x 12 BEAM  
SETS ON PILASTER  
ON EACH END

REMOVE EXIST. BRICK 
WALL BELOW

EXIST. DECKING 
AT LANDING

EXIST. BRICK WALL

EXIST. DECKING

EXIST. BEAM SETS 
ON PILASTER ON  
EACH END

REMOVE EXIST. BRICK 
WALL BELOW

EXIST. BEAM POCKETED 
INTO WALL

1 1/4"

¶ 1/4 x 6" x 0' - 6" WELDED 
TO TOP OF CHANNEL. FASTEN 
TO BEAM WITH 2 - 1/4" ø x 6"  
SIMSPON SDS SCREWS AT 3" o/c 

3/S2

NEW CHANNEL ON EACH 
SIDE OF EXIST. BRICK WALL 
CONNECT TO PILASTER ON 
EACH END - SEE 3/S2

EXIST. BEAM BEYOND 
AT FACE OF WALL

6
"

3/4' ø THROUGH BOLT AT  
8" FROM EACH END AND 
( 2 ) BOLTS AT THREE 
EQUAL SPACES IN 
BETWEEN

EXISTING BRICK PILASTEREXISTING BRICK WALL

NEW CHANNEL ON 
EACH SIDE OF WALL

4
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3/16

L 4 x 4 x 3/8

¶ 1/2" AT FACE OF PILASTER

3/4" ø THREADED ROD SET 8" 
INTO EXIST. PILASTER WITH  
SIMPSON SET EPOXY WITH 
SCREEN TUBE AND SPECIAL  
INSPECTION

2 1/2" 2 1/2"

EXIST. PILASTER

EXIST. BRICK WALL

L 4 x 4 x 3/8 

¶ 1/2" AND ANGLE
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WIDTH OF WALL ABOVE

CHANNEL AT EACH 
SIDE

 

L 4 x 4 x 3/8
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3
"
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3
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3"3"
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WIDTH OF WALL 
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4
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4

" ¶ 3/8"
3/16

AT ANGLE TO
BOTTOM FLANGE
OF CHANNEL

3/4' ø THROUGH BOLT AT  
8" FROM EACH END AND 
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EQUAL SPACES IN 
BETWEEN

3/16
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1. PROJECT OVERVIEW 

Barry R. Smith, PC, Architect, is renovating the existing 1410 NW Johnson Street building. The existing 

building is 3 stories with a basement of Type III-B construction and includes Group F-2 occupancy. An NFPA 

13 fire sprinkler system is provided throughout.  

Code Unlimited has been asked to provide engineering analysis for the fire protection of a column member 

adjacent to the west stair to ensure 2-hour protection is provided as required by OSSC. 

 

2. APPLICABLE CODES, STANDARDS, AND GUIDES 

• 2014 Oregon Structural Specialty Code (OSSC) 

• 2015 National Design Standard (NDS) Technical Report No. 10 – Fire Resistance of Exposed Wood 

Members – American Wood Council 

 

3. DISCUSSION 

3.1 Approach 

• The proposed column assembly has been analyzed in accordance with 2014 OSSC Section 703.3 

Alternative Methods for Determining Fire Resistance.  

• NDS TR-10 is utilized to calculate wood char protection. 

• The proposed design has been evaluated by an Oregon Licensed Fire Protection Engineer.  

 

4. PROPOSED DESIGN 

The 2-hour assembly design is composed of (1) 1/2" face layer and (1) 5/8” base layer of Type “X” gypsum 

wallboard wrapped around 3/8” metal hat channels which are attached to the greater than or equal to 12” x 12” 

in size timber column. The members are analyzed per NDS guidelines for structural requirements following a 

fire event. The column is not encased in an assembly and is not tested per ASTM E119 / UL 263. Therefore, 

the provided fire resistance will be calculated using the component added method per OSSC Section 703.2 

and NDS TR-10 wood char analysis. Table 1 portrays the assembly design in detail:  
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Figure 1. Proposed column assembly detail for structural column for 2-hour fire protection 

 

 
Figure 2. Bearing area of column after 2-hours (losing char on each side) 

 

Table 1: Summary of Fire Resistance (Condition #1-Exposed Column) 

Timber  
Column 

Size 

Location on 
Column 

Rating Provision 
Code Section /  

Additional Provision 
Equivalency 

12 x 12  
nominal 

Any side of 
the column 

(1) 5/8” Type X Gyp OSSC Table 722.2.1.4(2) 40 minutes 

(1) 1/2” Type X Gyp 
OSSC Table 722.2.1.4(2) /  

NDS TR-10  
+ 12.5 minutes 

3/8” Hat Channels ---- Air Gap 

2” char depth NDS TR-10 + 67.5 minutes (see Section 5.1) 

TOTAL ASSEMBLY ---- 2-hour (calculated protection) 
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5. ASSEMBLY ANALYSIS 

There are three technical elements in the assembly design:  

Item 1. Finish materials on fire-exposed side of wall that includes Type X gypsum wallboard  

Item 2. Hat channel and clips to provide air separation between the wood member and finish materials 

for walls  

Item 3. Design equations for unprotected fire-resistant exposed wood members.  

The analysis will follow. 

Item 1. 2014 OSSC Table 722.2.1.4(2) allows for equivalent fire protection time of 40 minutes for 5/8" Type X 

gypsum wallboard and 25 minutes for 1/2" Type X gypsum wallboard on fire-exposed side of walls. Per NDS 

TR-10, time assigned to the last layer (1/2” Type X gypsum wallboard) can only be multiplied by 0.50 which, in 

this case, is equivalent to 12.5 minutes.  

Item 2. Since we are evaluating this application with respect to a 2-hour timber column rather than wall, 3/8” 

hat channels will be provided. The hat channels will prevent conductive heat transfer between the interior face 

of the gypsum board and timber member, reducing preheating and delaying ignition of wood column in a fire 

event. 

Item 3. Fire resistance of unprotected/exposed wood column on all four sides will be provided by the 2” wood 

charring. This is based on the NDS, TR-10 wood char analysis (see calculations below). 

 

5.1 Wood Column Char 

The minimum wood thickness used as a protective material (effective char thickness) is required to meet the 

minimum protection (in addition to the protection provided by the Type X gypsum boards). The fire resistance 

of the wood is permitted to be calculated by ANSI/AF&PA National Design Specifications for Wood 

Construction (NDS-TR10). The NDS specifies an effective char layer depth of 1.8” where 1-hour of fire 

resistance is required based on equation 16.2-1 shown in Figure 3. Table 16.2.1A of the NDS is reproduced 

below in Figure 4. 

 

Figure 3: Equation 16.2-1 in the NDS TR-10. 
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Figure 4: Table 16.2.1A of the NDS TR-10. 

 

5.1.1  NDS TR-10 Evaluation 

As noted in the table above, 1.8” minimum actual wood thickness is necessary for load bearing for 1-hour of 

fire resistance. Non-Linear char rate provides the following for the evaluated period: 

𝛽𝑒𝑓𝑓 =  
1.2 𝛽𝑛

𝑡0.187⁄   

𝛽𝑒𝑓𝑓 =  1.2 𝑋 1.5
1.1250.187⁄  

𝛽𝑒𝑓𝑓 =  1.761 𝑖𝑛./ℎ𝑟 

Effective char for 67.5 minutes (1.125 hour) is: 2”  

Note: Char is classified by the discoloration of the wood, while the effective char is the wood material that is no 

longer structurally reliable for load bearing. 

 

6. SUMMARY 

The 2-hour fire protection of the column will be achieved by the protection provided from the Type X gypsum 

boards and limited char protection.  

From the component additive method detailed in AWC-TR10, (2) layers (5/8” + 1/2”) of Type “X” gypsum 

wallboard provides 52.5 minutes of protection while the char will provide additional fire protection for the 

column exposed sides. When we consider the convective and conductive heat transfer reduction by positioning 

3/8” hat channels between the wood member and gypsum wrap assembly, the assembly will have a 

conservative total effective equivalent time of more than 2 hours. Therefore, the assembly will easily satisfy the 

design requirements for 2 hours of equivalent protection.  

The project structural engineer verified that the remaining wood bearing area is acceptable for support of the 

assembly following the evaluated fire duration. 
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7. CONCLUSION  

The proposed design of the primary structural column meets the code requirement to provide 2-hour fire 

resistance. The NDS calculation confirms that 2” of sacrificial wood will provide the effective char for 67.5 

minutes of fire resistance, while the component additive method from AWC-TR10 provides 52.5-minute 

duration of fire resistance with multiple layers of Type X gypsum board. The column will maintain an adequate 

cross-sectional load bearing area following a fire event. 

As evaluated in this EJ, the column will maintain a 2-hour fire resistance as required by the OSSC. 

 

 
Franklin Callfas 

Principal/Fire Protection Engineer 

Code Unlimited 
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1. PROJECT OVERVIEW 

Barry R. Smith, PC, Architect, is renovating the existing 1410 NW Johnson Street building. The existing 

building is 3 stories with a basement of Type III-B construction and includes Group F-2 occupancy. An NFPA 

13 fire sprinkler system is provided throughout.  

Code Unlimited has been asked to provide engineering analysis for the fire protection of a beam member 

adjacent to the west stair to ensure 2-hour protection is provided as required by OSSC. 

 

2. APPLICABLE CODES, STANDARDS, AND GUIDES 

• 2014 Oregon Structural Specialty Code (OSSC) 

• 2015 National Design Standard (NDS) Technical Report No. 10 – Fire Resistance of Exposed Wood 

Members – American Wood Council 

 

3. DISCUSSION 

3.1 Approach 

• The proposed beam assembly has been analyzed in accordance with 2014 OSSC Section 703.3 

Alternative Methods for Determining Fire Resistance.  

• NDS TR-10 is utilized to calculate wood char protection. 

• The proposed design has been evaluated by an Oregon Licensed Fire Protection Engineer.  

 

4. PROPOSED DESIGN 

The 2-hour assembly design is composed beam exposed on three sides and consists of (1) 1/2" face layer and 

(1) 5/8” base layer of Type “X” gypsum wallboard wrapped around 3/8” metal hat channels which are attached 

to the 14” x 16” timber beam.  

The beam is analyzed per NDS guidelines for structural requirements following a fire event. The beam is not 

tested per ASTM E119 / UL 263. Therefore, the provided fire resistance will be calculated using the component 

added method per OSSC Section 703.2 and NDS TR-10 wood char analysis. Table 1 portrays the assembly 

design in detail:  
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Figure 1. Proposed beam assembly detail  

 

  
Figure 2. Bearing area of beam after 2-hours (losing char on each side) 
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Table 1. Timber beam size and summary of equivalency for EJ of 2-hour rated wood beam. 

Timber  
Beam 
Size 

Location on 
Beam 

Rating Provision 
Code Section /  

Additional Provision 
Equivalency 

8” x 12”  
nominal 

 
(14” x 16”) 

Bottom three 
side of the 

beam 

(1) 5/8” Type X Gyp OSSC Table 722.2.1.4(2) 40 minutes 

(1) 1/2” Type X Gyp 
OSSC Table 722.2.1.4(2) /  

NDS TR-10  
+ 12.5 minutes 

3/8” Hat Channels ---- Air Gap 

2” char depth NDS TR-10 + 67.5 minutes (see Section 5.1) 

TOTAL ASSEMBLY ---- 2-hour (calculated protection) 

 

5. ASSEMBLY ANALYSIS 

There are three technical elements in the assembly design:  

Item 1. Finish materials on fire-exposed side of wall that includes Type X gypsum wallboard  

Item 2. Hat channel and clips to provide air separation between the wood member and finish materials 

for walls 

Item 3. Design equations for unprotected fire-resistant exposed wood members.  

The analysis will follow. 

Item 1. 2014 OSSC Table 722.2.1.4(2) allows for equivalent fire protection time of 40 minutes for 5/8" Type X 

gypsum wallboard and 25 minutes for 1/2" Type X gypsum wallboard on fire-exposed side of walls. Per NDS 

TR-10, time assigned to the last layer (1/2” Type X gypsum wallboard) can only be multiplied by 0.50 which, in 

this case, is equivalent to 12.5 minutes.  

Item 2. Since we are evaluating this application with respect to a 2-hour timber beam rather than wall, 3/8” hat 

channels will be provided. The hat channels will prevent conductive heat transfer between the interior face of 

the gypsum board and timber member, reducing preheating and delaying ignition of wood beam in a fire event. 

Item 3. Fire resistance of unprotected/exposed wood beam on all three sides will be provided by the 2” wood 

charring. This is based on the NDS, TR-10 wood char analysis (see calculations below). 

 

5.1 Wood Beam Char 

The minimum wood thickness used as a protective material (effective char thickness) is required to meet the 

minimum protection (in addition to the protection provided by the Type X gypsum boards). The fire resistance 

of the wood is permitted to be calculated by ANSI/AF&PA National Design Specifications for Wood 

Construction (NDS-TR10). The NDS specifies an effective char layer depth of 1.8” where 1-hour of fire 

resistance is required based on equation 16.2-1 shown in Figure 3. Table 16.2.1A of the NDS is reproduced 

below in Figure 4. 
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Figure 3: Equation 16.2-1 in the NDS TR-10. 

 

 

Figure 4: Table 16.2.1A of the NDS TR-10. 

 

5.1.1  NDS TR-10 Evaluation 

As noted in the table above, 1.8” minimum actual wood thickness is necessary for load bearing for 1-hour of 

fire resistance. Non-Linear char rate provides the following for the evaluated period: 

𝛽𝑒𝑓𝑓 =  
1.2 𝛽𝑛

𝑡0.187⁄   

𝛽𝑒𝑓𝑓 =  1.2 𝑋 1.5
1.1250.187⁄  

𝛽𝑒𝑓𝑓 =  1.761 𝑖𝑛./ℎ𝑟 

Effective char for 67.5 minutes (1.125 hour) is: 2”  

Note: Char is classified by the discoloration of the wood, while the effective char is the wood material that is no 

longer structurally reliable for load bearing. 
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6. SUMMARY 

The 2-hour fire protection of the beam will be achieved by the protection provided from the Type X gypsum 

boards and fire-resistance of the heavy timber beam.  

From the component additive method detailed in AWC-TR10, (2) layers (5/8” + 1/2”) of Type “X” gypsum 

wallboard provides 52.5 minutes of protection while the char will provide additional fire protection for the beam 

exposed sides. When we consider the convective and conductive heat transfer reduction by positioning 3/8” 

hat channels between the wood member and gypsum wrap assembly, the assembly will have a conservative 

total effective equivalent time of more than 2 hours. Therefore, the assembly will easily satisfy the design 

requirements for 2 hours of equivalent protection.  

The project structural engineer verified that remaining wood bearing area is acceptable for support of the 

assembly following the evaluated fire duration. 

 

7. CONCLUSION  

The proposed design of the primary structural beam meets the code requirement to provide 2-hour fire 

resistance. The NDS calculation confirms that 2” sacrificial wood will provide the effective char for 67.5 minutes 

of fire resistance, while the component additive method from AWC-TR10 provides 52.5-minute duration of fire 

resistance with multiple layers of Type X gypsum board. The beam will maintain an adequate cross-sectional 

load bearing area following a fire event. 

As evaluated in this EJ, the beam will maintain a 2-hour fire resistance as required by the OSSC. 

 

 
Franklin Callfas 

Principal/Fire Protection Engineer 

Code Unlimited 
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1. PROJECT OVERVIEW 

Barry R. Smith, PC, Architect, is renovating the existing 1410 NW Johnson Street building. The existing 

building is 3 stories with a basement of Type III-B construction and includes Group F-2 occupancy. An NFPA 

13 fire sprinkler system is provided throughout.  

Code Unlimited has been asked to provide engineering analysis for the fire protection of the support for the 2-

hour beam assembly as required by OSSC. 

 

 

Figure 1: Existing condition between the 2-hour column and 2-hour beam assemblies 
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2. APPLICABLE CODES, STANDARDS, AND GUIDES 

• 2014 Oregon Structural Specialty Code (OSSC) including the recently adopted Appendix N.  

3. DISCUSSION 

3.1 Approach 

• The proposed assembly has been analyzed in accordance with 2014 OSSC Section 703.3 Alternative 

Methods for Determining Fire Resistance.  

• The fire protection has been compared against a 2-hour fire rated column, UL Design No. X520.  

• Portions of the tested assembly are modified to suit the unique design condition. The modification is 

analyzed for equivalency using published fire test data and accepted fire science principles.  

4. PROPOSED DESIGN 

The proposed 2-hour assembly design utilizes (1) 1/2” thick layer of Type C gypsum wallboard wrapped 

around a steel support assembly which connects 2-hour rated column and beam. The steel member protection 

is compared to a 2-hour fire rated column per UL X520. The steel is a continuation of the wood column below 

and requires equivalent protection to a tested assembly tested per ASTM E119 / UL 263. The provided fire 

resistance will be based on the UL assembly comparison per OSSC Section 703.3. Table 1 portrays the 

assembly design in detail:  

 
Figure 2: Dimensions of existing steel member. 
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Figure 3: Proposed protection of steel joint, plan view. 

5. ASSEMBLY ANALYSIS 

5.1 W/D Ratio 

The calculated W/D ratio of the steel member is determined for comparison of inherent fire-resistance against 

the tested column. The W/D value is a ratio between the linear weight of the steel (W), and the perimeter 

exposed to fire (D). The linear weight of the existing support member is determined with the known density of 

¾” nominal thick steel plates ( 30.60 lbs/ft2 ) (Engineering Toolbox Steel Plates – Size and Weight, 2009).  

Joint Weight, using surface areas in Figure 2 

Top plate: 30.60 lbs/ft2 x 2.91 ft2 = 89.05 lbs 

Side plates: 30.60 lbs/ft2 x (0.80 ft2 x 2) = 48.96 lbs 

Front and back plates: 30.60 lbs/ft2 x (0.46 x 2) = 28.15 lbs 

Approximate total weight = 166.16 lbs 

Distributed across length of L1 = 27” = 2.25 ft: 

166.16 lbs / 2.25 ft = 73.85 lbs/ft 

Heated Perimeter 

Nominal depth x 4 sides = 6.75 in. x 2 = 13.5 in.  

Calculated W/D ratio = 5.47 
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The minimum W/D ratio per the tested UL X520 (Figure 5) is: 

W14x228 W/D = 2.44  

  
 

Figure 4: W/D ratio per UL X520. 

 

5.2 UL Design No X520 Comparison 

The proposed is a steel assembly, protected with (1) layer of 1/2” Type C gypsum board. It is compared to the 

2-hour fire rated column per the tested assembly UL X520 as shown below. 
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Figure 5: UL X520. 

 

Table 1: Comparison between the proposed design and the 2-hour fire rated UL X520 assembly 

Element UL Assembly Design No. X520 Proposed Design 

1. Steel Member  

Steel Column: W14x228 

(W/D = 2.44 – Column) 

(Figures 4 and 5) 

Steel Support 

(W/D = 5.47) 

(Figure 1 and Section 5.1) 

Significantly Higher Inherent Fire-
Resistance  

2. Gypsum Board 

1/2 in. thick, one layer. Nom 3/32 in. thick 
gypsum veneer plaster may be applied to 
the entire surface of Classified veneer 
baseboard. 

One (1) layer of 1/2” thick Type C 
gypsum board wrapped around the 
joint to provide encasement 
protection. 

Equivalent 

Fire-Resistance 
Rating 

2-Hour 2-Hour (minimum) 

 

6. SUMMARY 

The 2-hour fire protection of the steel connection will be achieved by a GWB membrane provided through 1 

layer of Type C gypsum board and the inherent fire-resistance of steel, as compared to UL X520 (Table 1). 

While evaluating fire resistance requirement of members, different sized beam and columns are compared 

against each other through a factor referred to as the W/D Ratio.  The weight per unit length of a member is 

divided by the length of exposed heated perimeter area to determine the inherent fire resistance of a member.  

Lower W/D ratios correspond with thinner steel members that will be subject to earlier failure when heated. 
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During this evaluation, an encased column assembly UL X520 was referenced, where the minimum required 

W/D ratio (2.44) is far less than the proposed design W/D ratio (5.47). The proposed support member is 

protected with ½” Type C gypsum, which is the equivalent protection used in UL X520. The greater W/D ratio 

and equivalent Type C gypsum board encasement ensures a minimum of 2-hour fire-resistance as compared 

to the 2-hour fire rated column assembly, UL X520. 

Adjacent Beam and Column protection will utilize 2-hour assemblies as provided in EJ#1 an EJ#2 (See Appeal 

#20220). 

7. CONCLUSION  

The proposed assembly meets the code requirement to provide 2-hour fire-resistance and continuous fire 

protection of the adjacent 2-hour rated beam and column. The proposed design provides greater fire-

resistance compared to the tested W-column in UL X520.  

The significantly greater inherent fire-resistance of the steel member in addition to the equivalent Type C 

gypsum board encasement per UL X520 exceeds the protection of the tested column. Therefore, the proposed 

design for the steel support member encased with 1/2” Type C gypsum board will exceed the required 

minimum 2-hour fire-resistance required by code, as detailed in the report. 

 

 
 

Franklin Callfas 

Principal/Fire Protection Engineer 

Code Unlimited 
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