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1 PROJECT OVERVIEW 

The Press Blocks Half Block Office is an existing mixed-use project being developed in Portland, Oregon. It is 

eight stories of Type I-A construction with fire sprinkler protection throughout. 

Code Unlimited is addressing the concerns of the project regarding the IFRM protection of steel roof beams. 

The design includes the following structural member: W10x12 Beam. Code Unlimited has been asked to 

provide an Engineering Judgment (EJ) letter for the IFRM application thickness when compared to ASTM 

E119/UL listed designs. 

2 APPLICABLE CODES, STANDARDS, AND GUIDES 

2019 Oregon Structural Specialty Code (OSSC).  

2019 Oregon Fire Code (OFC) 

3 DISCUSSION 

3.1 Approach 

• The proposed beam assembly has been analyzed in accordance with 2019 OSSC §703.3 Alternative 

Methods for Determining Fire Resistance.  

• The beam assembly is compared side-by-side to a rated assembly tested by Underwriters Laboratories (UL), 

Designs N645 and Y642. 

4 PROPOSED DESIGN 

Steel beams frame the roof system and are protected by intumescent coating (IFRM) where they are visible 

from the floor. One-hour fire ratings are required for these beams where they are supporting the roof. By 

incorporating the column design and comparing the data for similar size tested beans it can be shown that with 

a 26% decrease of intumescent coating from the column protection requirements will achieve the same 1-hour 

fire rating for a beam. The following beam size and rating requirement is proposed to frame the roof: 

• W10x12, -1-HOUR

Intumescent coating will be applied to the beams in accordance with UL design thickness required to achieve a 
1-hour fire-rating as required by OSSC  
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Figure 1: Proposed design (typ). Intumescent fireproofing is shown with a minimum 1/2” overlap onto 
the roof decking 

5 ASSEMBLY ANALYSIS  

IFRM will be applied to the beams in accordance with UL N645 with the thickness required to achieve a 1-hour 
rating. The proposed design is compared to UL N645 shown in Fig.2 and analyzed in Graph below (Fig. 3b).   
Limited Testing is provided for the proposed Carboline intumescent coating, however by evaluating test data 
with slightly larger beams, it can be shown that incorporating the column design test will provide a conservative 
protection basis.  It can be shown that a decrease of 26% thickness from the column design application would 
protect the beam for an equivalent 1-hour fire rating.  The comparison table below details how the ratio of 
protection thicknesses corresponds between UL tests N645 and Y642.  N645 (beam design) has limited testing 
for beams and no testing below a W/D ratio of 0.67, while the project is utilizing beams with W/D ratios of 0.4 
(W10x12). When calculated against a Y642 tests for a similar sized steel column, the intumescent thickness for 
the W10x12 protection would 26% thicker than required for a beam. (Fig. 3a)  

Note: Primer (Carboline Rustbond) shall be continuous around the entire beam and continuing over the wood 

blocking and overlapping 1” onto the roof decking.  Primer (Carboline Carbocrylic 3359-DTM) is listed as an 

approved topcoat. 
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Figure 2: UL N645 
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Figure 3a: Comparison Table-UL N645 vs Y642 
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Figure 3b: Comparison Table-UL N645 vs Y642 

BEAM W/D RATIO 
FIRE-RESISTANCE RATING 

(HOURS) 

MATERIAL THICKNESS  

(IN. DFT) 

1. W6x16 Beam (0.67) N645-1 Hr. 0.0534 

2. W21x44-Column (0.67) Y642-1 Hr. 0.071 

3. W10x12-Beam (0.4) Calculated 1 Hr. 0.102 

4. W12x14-Column (0.4) Y642-1 Hr. 0.137 
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Figure 4. W/D Ratio table for W10x12 Beam 
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6 CONCLUSION 

The proposed roof beam assembly (see Attachment #1) has been compared to UL listed designs UL N645 

and Y642. The proposed beam assemblies will meet the required 1-hr fire resistance requirement if protected 

as calculated per Fig. 3a.   As a conservative measure, in the absence of direct ASTM E119 testing for the 

beam design, it is recommended to apply the column design protection thickness (UL Y642), which is 26% 

thicker protection than calculated for N642 (beam design). Based on the review of the Carboline Thermosorb 

263 UL test data provided in the tables and graph above, the Y642 thickness can be utilized for these beams 

(137 mil applied protection).  The coating thickness shall continue over the wood blocking and onto the roof 

decking. 

Therefore, the proposed design for the roof framing beam assembly, protected with Intumescent paint, will 

meet the 1-hr rating requirements prescribed by code as compared and detailed in this letter.  

 

 

Franklin Callfas 

Principal/Fire Protection Engineer 

Code Unlimited 
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