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Steel Structure Fire Protection Design and Submission
Guideline:

Section 1: Introduction

Structural steel is widely used in building construction; however, its load-bearing capacity is critical in
high-temperature fire scenarios. Therefore, appropriate fire protection measures are required to
maintain the structural stability of steel members, allowing safe evacuation of occupants, supporting
firefighting & rescue operations.

This guideline provides the requirements for submission, review, and documentation of structural fire
protection of existing high-rise, interim & new steel structures in RSC-covered factories. It outlines the
fire resistance rating requirements of structural members, design submission procedures, guidance on
design philosophy development, and work completion reports.

The objective of this technical guidance document is to ensure a consistent and systematic approach

for design, implementation and verification of structural fire protection of steel buildings in accordance
with the applicable provisions of BNBC 2020 and RSC Technical Guidelines (Standard).
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Section 2: Building Assessment criteria:

Fire Protection Requirement of Steel Construction
Existing building (constructed and occupied prior 24 November 2013)

Max.
Standard(s) | SI. [ Height limit | Number of
stories

Compartment Sprinkler Front

N N Fire rating Schematic diagram Remarks/ adjustments
size requirement | access

2 stories | Unlimited None None

Grade level

<2000 m?

11m=2H <2000 m? None None <2000 m?
<2000 m?

-

Grade level

3 stories
—_ TGN 7 alternate solution could follow in lieu of providing
S2000m | sprinkler system.

>2000 m? ves None S0

>2000m*

Grade level

<2000 m?

<2000 m?

| <000m

| <2000m’ | Gueters

<2000 m? None None

>
2 14mzH> 4 stories
11m

>2000
>2000
>2000m

>2000 m? Yes None

| <2000m? |
<2000 m?
) | =2000m™ |
<2000 m None None [ <2000m? |
<2000 m?

Not
practiced | <2000m* | Gradetever

3 20 m>H> 6 stories
14m

Accord Standard

>2000 m?
>2000 m*
>2000m? | Yes None e
>2000 m*

>2000 m*
S2000m | ot

<2000 m?
<2000 m?
<2000 m?
Slab & beam: 3 Hr*; =000 22

Column: 4 Hr* <2000 m?
<2000 m?
<2000 m?* Grade tevel

<2000 m? None

23m2H2
20m

7 stories

IS

>2000 m*

>2000 m?
g

Slab & beam: 3 Hr*; 22000

>2000 m? Yes Y >2000 m?
Column: 4 Hr’ 52000 m?

>2000 m?
>2000 m? Grade fevel

<2000m’ |y
<2000 m?
Slab & beam: 3 Hr*; <2000 m?
<2000 m* Yes * <2000m? |,
Column: 4 Hr —s000mE >
<2000 m?
Occupied . [ =2000m?_|
. P 8 stories <2000 m
height > 23
orabove B oo
m S
[ 200m ] &
>2000 m*

«

L3 Hr*  00m |
Slab & beam: 3 Hr*; T

Column: 4 Hr* [ >2000m |
>2000 m?
>2000 m?
>2000m* | A o

>2000 m? Yes

*The fire resistance rating may be reduced by 1 hour, but in no case to less than 1 hour, where the building is protected throughout by an approved automatic sprinkler system.

Note:
1. Mixed occupancy separation according to BNBC 2006 Part 3 table 3.2.1. (Separation wall and floor/ ceiling assemblies)
2. TGN 7 alternate solution is applicable for building upto 3-stories (ground plus 2, maximum building height, 11 m).
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Interim building (constructed and occupied from 24 November 2013 prior 11 February 2021)
New building (constructed and occupied with approved design from the appropriate building approval authority from 11 February 2021)
LIRS Compartment Sprinkler Front
Standard(s) | SI. | Height limit | Number of pA p_ Fire rating Schematic diagram Remarks/ adjustments
3 size requirement | access
stories
None [ Frontside
Single Assuming that the sum of front road width & front open
1| sm2H | C"®€ | unlimited | None (1-E: Slab & beam-0 S T e s P
Y Hr, Column-0 Hr.) P o
Reference
BNBC
2020 Part B o Assuming that the sum of front road width & front open
3 Table e sum offront road width & front open i R
iy None ;:acusg’!atm‘:ha:ﬂdy‘wh&' top space is greater than 6.8 m
Unlimited None - (1-E: Slab & beam-0 Gl . .
Hr, Column-0 Hr.) If the road width and/or open space requirements are not
! : met, adjust height and/or number of storeys and/or fire
resistance to meet BNBC 2020 requirements
2 11m=2H 3 stories » " Assuming that the sum of front road width & front open
Front side
El space is greater than 6.8 m.
Front as per BNEC 2020
1.D: Slab-1 Hr Part 3 Table 3.1.7
Grade fevel If the sum of front road width & front open space is below
P Beam-1 Hr . : .
Unlimited None 6.8 m; a maximum of 2 storeys and/or height 8 m is
Column-1 Hr !
permitted;
OR
adjust height and/or number of storeys and/or fire
resistance to meet BNBC 2020 requirements.
Assuming that the sum of front road width & front open
8 e space is greater than 6.8 m
S 1-C: Slab-1.5 Hr*, ot a5 per shEC 2020
S 14m2H> . o rontas per
Q 3 4 stories | Unlimited None Beam-2 Hr* Loty . .
2 11m Column-2 Hr* Cradatare] If the road width and/or open space requirement are not
@ met, adjust height and/or number of storeys and/or fire
resistance to meet BNBC 2020 requirements.
Assuming that the sum of front road width & front open
1-B: Slab-2 Hr » space is greater than 8.3 m
Front side
4| 20 M>H> g ories | Unlimited None Beam-3 Hr*
14 m Column-3 Hr* et If the road width and/or open space requirement are not
Gradelevel met, adjust height and/or number of storeys and/or fire
resistance to meet BNBC 2020 requirements
Assuming that the sum of front road width & front open
1-A: Slab-3 Hr space is greater than 9.8 m.
23m2H2 : A
5 7 stories | Unlimited None Beam-4 Hr* D Fronesice . .
20m If the road width and/or open space requirement are not
Column-4 Hr* Front as per BNBC 2020
Part3Table 3.1.7 met, adjust height and/or number of storeys and/or fire
rade fevel
Reference ° resistance to meet BNBC 2020 requirements.
BNBC
2020 Part
3 Table T Assuming that the sum of front road width & front open
Occupied 8 stories 317 1-A: Slab-3 Hr space is greater than 11.3 m.
6 | height>23 Unlimited Yes Beam-4 Hr* . .
or above D ronsee If the road width and/or open space requirement are not
m Column-4 Hr* N N )
el met, adjust height and/or number of storeys and/or fire
Gradeevel resistance to meet BNBC 2020 requirements.
*The fire resistance rating could be reduced by 1 hour, but in no case to less than 1 hour, where the building is protected throughout by an approved automatic sprinkler system.
Note:
1. Building to building proximity distance and fire resistance rating of exterior walls for different type of occupancies should be maintained following BNBC 2020, Chapter 2 Table 3.2.2 & Table 3.2.3 and
Chapter 3 Table 3.3.1 (a).
2. Mixed occupancy separation according to BNBC 2020 Part 3 table 3.2.1. (Separation wall and floor/ ceiling assemblies).
3. According to BNBC 2020 Part 3 Chapter 3 Section 3.1.1; Group I: Noncombustible, subdivision.
Type I-A: 4 hour fire protected
Type I-B: 3 hour fire protected
Type I-C: 2 hour fire protected
Type I-D: 1 hour fire protected
Type I-E: Unprotected
4. All steel building are to be assessed according to BNBC 2020, Part 1, Chapter 2. TGN-07 would be applicable for the existing buildings and BNBC 2020 would be applied for the rest of all steel building cases.
5. The structural fire protection designs for interim steel building which have been previously approved based on BNBC 2006 / TGN 7 alternate solution (upto 30 October 2024 & CSO circulation) and
installation works are ongoing, will be excluded from this development and be assessed according to approved methodology.
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Section 3: List of Documents for Review:

An important aspect of maintaining a building’s structural integrity is protecting the steelwork used to

support the floors, walls, roofs, and other building systems that are provided to allow the building to

be functional. Different structural fire protection options for steel structures are widely practiced such

as fire-resistant boards & insulation wraps, brick & concrete encasement, cementitious or fibrous

sprays and intumescent coatings.

The following documents are necessary during the initial review phase to evaluate the remediation

proposal:

1.
2.

0.

Design philosophy (See detail in sub section 3.a).
Drawings: The required drawings shall be provided to verify the DFT calculations. The
drawing shall include but not limited to:

a. Master layout: Master layout plan showing fire separation distances between
buildings/setback or distance from the boundary wall, internal/external Road’s
width, building’s Front space measurement, Building name & type, exit/entry
locations, stair locations, building’s exterior wall thickness.

b. Architectural drawing

c. Structural drawing that includes but not limited to

i Beam and column grid layout with details.

ii. Section profile of each structural element.

iii. Elevation drawing.

iv.  Slab details (in case of fluted deck, slab thickness shall be provided
including valley, crest, and side dimensions). Mention steel deck sheet
thickness.

V. RCC or brick encasement details (where applicable).

Vi. For RCC columns provide column section details.

Manufacturer's declaration on site condition assessment data; Site condition assessment
data shall be provided for each floor, and shall include humidity, ambient temperature,
and surface temperature, and clearly outline the suitability of the remediation option
proposed.

Credible third-party design reference & product certificate (intumescent paint/
cementitious spray/gypsum or mineral board/blanket /others)

Manufacturer's technical datasheet

Qualification of applicator/ installation contractor

Detailed (step by step) Dry film thickness calculation for each variant of structural
member. (If applicable)

DFT calculation for structural members (if applicable). Provide a table for each structural
member including section profile, W/D, Support type (restrained/Unrestrained),
reference (listed) design number and proposed DFT in reference to the listed design
number. (If calculated in excel, provide excel and pdf files of the calculation)

Other required calculations. (If applicable)

10. Application details for structural members (applicable for members having alternate

application options as per listed design)
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Sub Section 3.a: Design Philosophy Requirements:

The purpose is intended to assist RSC engineers, designers, and installers in determining the required

ratings, suitability of different steel work fire protection options, design & installation way forward.

The documentation shall include:

1. Design philosophy for each structure individually.
2. The following information shall be included:

a.
b.
c.

Factory Name and RSC ID.

Name and address of the applicator and the consultant.

Master layout plan showing fire separation distances between buildings/setback or
distance from the boundary wall, internal/external Road’s width, building’s Front
space measurement, Building name & type, exit/entry locations, stair locations,
building’s exterior wall thickness.

Building type, Number of stories, Floor area/Floor, Building Approval Date & Authority,
Construction starts and end date, Building Occupied date, building type Based on RSC
timeline, building height (for Shed mention both peak and eve height), Highest
occupied floor height from grade level.

Mention the code (BNBC 2020/2006) being followed and provide table of Required
rating for each structural member as per BNBC 2006/2020 and/or RSC supplementary
paper and Proposed rating of each structural member.

Mention type of water-based protection system (If Sprinkler is proposed/installed for
the building). Provide RSC approval/verification status.

Mention proposed material and listed design references for each structural element.
Also mention heated perimeter consideration (i.e., 4 sided/3 sided).

Mention method of structural fire protection (i.e., Box protection/ Profile protection).

And Where Applicable,

i
J

Mention the designed dry density of the proposed material.

Mention the requirement of Primer/Bonding agent/Top coating and provide
datasheets and certificate if required.

Mention the requirement of surface preparation as per the manufacturer.

Mention designed Bond strength.

Section 4: Post implementation commissioning report submission:

The Commissioning Report should consist of 4 part-

onwr

Basic Design Information

Application Data

Inspection and Test Report

Declaration of completion by contractor/installer/Applicator

A. Basic Design Information: The report shall contain basic design information included-

@)

@)

o

Factory Name and RSC ID.

Name and address of the applicator and the consultant.

Master layout plan showing fire separation distances between buildings/setback or
distance from the boundary wall, internal/external Road’s width, building’s Front space
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measurement, Building name & type, exit/entry locations, stair locations, building’s
exterior wall thickness.

o Building type, Numbers of stories, Floor area/Floor, Building Approval Date & Authority,
Construction starts and end date, Building Occupied date, building type Based on RSC
timeline, building height (for Shed mention both peak and ridge height), Highest

occupied floor height from grade level.

o Mention the code (BNBC 2020/2006) being followed and provide table of Required
rating for each structural member as per BNBC 2006/2020 and/or RSC supplementary
paper and Proposed rating of each structural member.

o Mention proposed material and listed design references for each structural element.
Also mention heated perimeter consideration (i.e., 4 sided/3 sided).

Mention method of structural fire protection (i.e., Box protection/ Profile protection)
Mention the designed dry density of the proposed material.

Mention the requirement of primer/Top coating and provide datasheets if primer/top
coating is required.

Mention the requirement of surface preparation as per the manufacturer.

Mention designed Bond strength.

B. Application Data*: The Application Data shall contain the following:
All Necessary Manufacturer’s Application Guideline

o Condition of substrates and surface preparation method with pictorial evidence.
o Report on monitoring of climate conditions during application.
o Details of Application (Based on proposed protection method).

v" For example, in case the material is SFRM-
e Water mix ratio
e Mixer Speed
e Nozzle Tip Size
e Air pressure on spray gun
o Pictorial Evidence of Application process including time and date marked on the pic-
ture.

*Application data will be varied with the different types of applied structural fire protection material.

C. Inspection and Test Report: The report shall consist of the following-
For Cementous Spray:

o The special inspections and tests shall include the following to demonstrate compliance
with the listing and the fire-resistance rating:
v Thickness of application. Thickness Measurement in Accordance with ASTM E 605.
e Onethickness measurement on each unique protected element every 1,000
SF of area for each floor, roof and wall assembly, structural member in each
story.
v" Density in pounds per cubic foot (kg/m3). Density is determined in accordance
with ASTM E 605.
e One density measurement on each protected element every 2,500 SF of
area for each floor, roof and wall assembly, structural member in each story.
v" Bond strength adhesion/cohesion. Bond strength test is in accordance with ASTM
E 736.
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e In- place samples selected from floor, roof and wall assembly at rate of one

sample every 2,500 SF of sprayed area in each story.

e In- place samples selected from beams, girders, joists, trusses and columns
(and other structural members) at rate of not less than one sample for each
type for each 2,500 SF of floor area or portion thereof in each story.

For Intumescent Paint:

o The special inspections and tests shall include the following to demonstrate compliance
with the listing and the fire-resistance rating:

v" Thickness of application. Thickness Measurement in Accordance with ASTM D
1186-01 & AWCI Technical Manual 12-B.

e One thickness measurement on each unique protected element every 1,000
SF of area for each floor, roof and wall assembly, structural member in each
story.

v Condition of Finished Application (Visual Inspection). All members shall be visually
inspected after the dying & curing of TFIFRM (Thin filmed intumescent fire resis-
tive materials). TFIFRM shall not exhibit deep or wide cracks, voids, bubbles, blis-
ters, delamination or any exposure of substrate.

For Other type of structural fire protection:

o This should be based on the requirement of the manufacturer of the applied structural
fire protection material and guideline outlined by the certification authority.

D. Declaration of completion by contractor/installer/Applicator: The declaration
shall contain the scope of work, completion of work to the required standard and manu-
facturer’s guideline and if required, any limitation to the scope of work.
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Section 5: Annexure:

A.1 Definitions:

Term

Abbrevia-
tion

Definition

Applicator / Installation Con-
tractor

Beam-Only Test / Assembly
Test

Bond Strength

Composite Steel-Concrete

Structures

Critical Temperature

Dry Film Thickness

Fire Resistance Rating

Fire Separation Distance

DFT

The company or individual is responsible for ap-
plying the fire protection system to structural
steel elements in accordance with the approved
design, manufacturer instructions, and quality
control requirements.

UL fire tests for individual beams or complete
floor/roof assemblies. Beam-only tests verify
member protection within an assembly; assembly
tests verify the performance of the complete
structure.

The designed adhesion or cohesion of the fire
protection material to the steel surface, ensuring
that it remains intact under fire conditions.

Structural elements combining steel and con-
crete, where fire resistance calculations may fol-
low codes such as BS EN 1994-1-2:2005+A1:2014,
SEI/ASCE/SFPE 29-99, or ACI/TMS 216.1-14.

The temperature at which a steel member loses
its specified structural capacity. Fire protection
systems are designed to maintain the steel below
this temperature for the required fire resistance
period.

The specified thickness of fire protection material
applied to a structural member after curing or
drying, determined from UL designs, section fac-
tors, and manufacturer guidelines.

The period (in hours or minutes) that a structural
member or assembly can withstand fire exposure
while maintaining load-bearing capacity and
structural integrity, as determined by recognized
fire test standards or approved designs.

The minimum distance required to be maintained
between potential sources and/or between struc-
tures for fire safety purposes. In case of any dif-
ference between the building setback and the re-
quired minimum fire separation distance, the
higher value shall be applied.
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Abbrevia-
Term tion

Definition

Frontage —

Height of Building —

Heated Perimeter Hp

Intumescent Coating —

Non-Traditional Shapes —

Road —

Section Factor W/D or Hp/A

Spray-Applied Fire Resistive SFRM
Material

Irrespective of the entry provision to a plot, the
full or partial length of any side of a plot that
abuts aroad or street shall be designated as front-
age.

The vertical distance measured from the refer-
ence datum to the highest point of the building,
including all building appurtenances such as over-
head water tanks, machine rooms, and communi-
cation towers. The reference datum shall be the
elevation of the nearest footpath, road, street, or
public way at its center line, whichever is higher.
For a pitched roof condition, the average of the
maximum peak height and maximum eave height
may be considered as the building height.

The perimeter of a steel member exposed to fire,
used in calculating the section factor (Hp/A) for
fire protection thickness determination.

A thin-film coating that expands when exposed to
heat, forming an insulating layer to protect steel
members during a fire.

Steel members such as angles, channels, or tees
not directly covered by standard UL designs,
where protection thickness is derived using equiv-
alent W/D or Hp/A ratios.

A thoroughfare or public way that has been dedi-
cated or deeded to the public for public use and
is also known as a street.

The ratio of the heated perimeter to the cross-
sectional area of a steel member. Determines the
required thickness of fire protection material.

Fire protection material applied as a spray, includ-
ing cementitious, fibrous, or intumescent coat-
ings, designed to protect steel members for a spe-
cific fire rating.
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Abbrevia-
Term tion Definition
Street or Road Width — The width of any street or road measured from a

plot to the opposite plot (face-to-face distance
between plots). Measurements shall extend to
the connection with the national public transpor-
tation system, excluding railway tracks. The least
measured width shall be considered the road
width.

Structural Frame - All structural members or elements such as col-
umns, girders, beams, trusses, and spandrels that
form a structural frame and are directly con-
nected to the load-bearing system, transferring
loads as integral and essential elements for the
stability of a building or structure as a whole.

Structural Member Types — Elements of the steel frame such as beams, col-
umns, trusses, spandrels, rafters, hollow sections,
and cellular beams, each of which may have spe-
cific fire protection requirements.

Work Completion Report / In- — The document submitted after installation certi-

stallation Report fying that the fire protection system has been ap-
plied in accordance with the approved design,
drawings, and quality control requirements.

A.2 Important sections of BNBC 2020 related to design philosophy:

1.9.2 Chapter 1, Part lll: Height Limitations Based on Road Width 1.9.2.1 The maximum height of any
building of Type I-A and Type I-B construction shall not exceed the nominal value of two times the sum
of the width of the front road and the front open space (distance between the front property line and
the building). For the purpose of fulfilling this requirement, the height limitations specified in Table
3.1.7 shall apply.

1.9.2.5 Chapter 1, Part lll: For applying the provisions of Sections 1.9.2.1 to 1.9.2.4, the width of the
front road for the layouts shown in Figures 3.1.2(b), (c), (d), (e) and (f) where the plot abuts more than
one road, shall be taken as the average of the widths of the abutting roads.

2.4.1.2 Chapter 2, Part lll: Fire separation distance shall be measured from the face of peripheral wall
of a building to the adjacent property line. For the purpose of this Section, if a public road adjoining
all along a property line shall get the benefit of half of Road width as a part of Fire separation distance.
For two or more buildings on the same plot, distances of imaginary lines equidistant from all sides of
buildings shall be considered as the required fire separation distances.

2.4.1.5 Chapter 2, Part lll: When openings in exterior walls are required to be protected due to
distance from the property line, the aggregate area of such openings shall not exceed 50 Percent of
the total area of the wall in each story.
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A.3 Design Notes:

Note 1: Cellular beams (i.e. solid beams) which include holes within their web behave differently from
traditional beams in fire situations and as such need particular evaluation. The use of N and D designs
based on non-cellular beams is not acceptable for cellular beams as this has not been investigated and
may be unsafe.

Flexurally, loaded horizontal hollow beams should be based upon a loaded hollow beam test. Therefore,
only those designs are acceptable that specify a hollow section are supported by UL for their fire
resistance rated performance.

Note 2: For non-traditional shapes such as steel angles, channels and tees it is typical industry practice
to utilize a thickness based on a UL design of similar orientation and use. The thickness would be
derived from the W/D or Hp/A (see Glossary) of the Non-traditional shape provided it is subjected to
the same exposure limitations listed in the Wide Flange or HSS design. In some cases, an additional
factor of safety, as proposed by the manufacturer, may be added provided the thickness does not
exceed design limitations or maximum listed thickness in the design.

Note 3: Connection plates, stiffeners and similar elements are ordinarily treated with the same fire
protection thickness as the primary steel member to which they are attached.

Note 4: Members used for lateral load resistance are not required to be protected under this scope.
However, the designer should be aware that heat bridging from unprotected sections adjoining
protected sections can cause additional temperature to rise in the protected sections. The fire
protective system manufacturer should be consulted for guidance on addressing this issue. In the
absence of specific guidance and barring any local jurisdictional or code guidelines for overspray of fire
protection materials onto non-structural or unprotected structural attachments, it has been a generally
accepted practice in the industry to extend the protection scheme along the adjoining section a
minimum distance of 18 inches (450mm) beyond the attachment point onto the non-structural
attachments, unless there is specific evidence to support alternative distances.

Relevant IBC reference:

704.6.1 Secondary attachments to structural members. Where primary and secondary structural steel
members require fire protection, secondary steel attachments to those structural members shall be
protected with the same fire resistive material and thickness as required for the structural member.
The protection shall extend away from the structural member a distance of not less than 12 inches
(305 mm) or shall be applied to the entire length where the attachment is less than 12 inches (305
mm) long. Where an attachment is hollow and the ends are open, the fire-resistive material and
thickness shall be applied to both the exterior and interior of the hollow steel attachment.

Note 5: Users of products covered by any third-party certification, including UL listings, should confirm
that the ultimate end use of the product and construction is in line with that covered by the scope of
the listing and the relevant design guides.

Note 6: The mastic and intumescent coating average thickness should not exceed the maximum
thickness published in the individual designs. Mastic and intumescent coatings should not be used on
beams at film thicknesses beyond the maximum published thickness covered in the certification for a
horizontal design (for example, beam or floor-ceiling) as the material has not been tested under load
at higher thicknesses.

Note 7: For intumescent coatings, reapplication of outer, protective, or decorative topcoats, resulting
in multiple additional layers, can result in the excessive thickness of topcoats which may compromise
the intended fire performance of the fire protective system.

Note 8: Restrained or Unrestrained (Thermal and structural restraint? In a true thermally restrained
assembly, the beams must be able to resist the additional axial forces placed upon them by thermal
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expansion of the beams against the test frame and continue to support the design load. Within a
restrained floor/roof assembly, as outlined by ANSI/UL 263, the supporting restrained steel beams and
associated design have a rating less than the same restrained steel beams tested as part of the
restrained floor/roof assembly and rated as part of the assembly rating itself. The beams are capable
of failing thermally after one hour or half the duration of the rating period (whichever is greater) has
been exceeded, while still allowing for the assembly to support the design load and prevent failure of
the supporting floor or roof. Restrained steel beams, as outlined in ANSI/UL 263, can also be tested as
individual restrained beams and rated as individual restrained beams. For a beam or a floor/roof
assembly to be considered restrained in building construction, several criteria must be met and can
generally only be determined by the structural engineer, a registered design professional, as commonly
required by Model Building Codes. These criteria are outlined under the “Restraint Conditions” section
within the BXUV Guide Information section on ProductiQ. Restrained construction should be
identified on the construction documents, as commonly required by Model Building Codes

In absence of proper determination, Beam or assembly structures should be considered as
unrestrained structures as a conservative approach.

Note 9: The same hourly rating applies when a steel section with an equal or greater W/D is substituted
for the specified column size of the same configuration. However, the application using a thickness
specified for a larger steel section to cover a smaller steel section that has a lower W/D than is listed is
not acceptable, as the section will likely be under-protected. Increasing the dry film thickness of the fire
protection is an unknown and, as explained above, this does not always provide the extra protection
required.

Note 10: In case of no suitable design found in UL directory for Rafter, RSC will recommend- ASFP
Advisory Note 20: ASFP Position on Portal Frame Buildings

"It recommends that where fire protection is required to portal frame rafters, certified 4-sided beam
thicknesses should be applied to all 4 sides of the rafter, using the appropriate critical temperature. In
cases where a portal frame rafter cannot be coated on the top flange if the roofing materials are in
place, a structural engineer and/or fire engineer should be consulted, as further action may be re-
quired. Care should also be taken to use the appropriate 4-sided section factor in all cases."

Note 11: Test results from the beam only test cannot be used independently but are valuable when
used with an assembly test. The beam only test is valuable when beam elements in an assembly are
required to have a greater rating than the assembly. The UL Directory designates the beam only tests
as Series N for floor conditions and Series S for roof conditions. In order to use the beam only test with
an assembly test, restrictions are imposed:

1. The floor or roof construction of the beam-only design must have a lower capacity for heat dissipation than
the floor or roof construction of the assembly.

To meet that objective, the floor construction of the beam only design must have a lower capacity for heat
dissipation than the heat dissipation of the slab in the assembly. If the slab used in the beam only test had a
higher capacity for heat dissipation, this substitute beam would have less thermal input than the assembly test.
A lower capacity for heat dissipation will result if the slab over the beam only test has a lower unit weight and/or
a reduced volume per unit area.

2. The spray-applied material of the beam-only test must be the same as the spray-applied material of the
assembly test.

Note 12: Where alternate methods to be used for determining the fire resistance composite steel
and concrete structures, the followings codes (in applicable cases) are recommended for calculation-
e BS EN 1994-1-2: 2005+A1:2014, Eurocode 4. Design of composite steel and concrete
structures. General rules. Structural fire design. BSI
e SEI/ASCE/SFPE Standard 29-99: Standard calculation Methods for structural Fire Protection,
e ACI/TMS 216.1-14: Code Requirements for Determining Fire Resistance of Concrete and
Masonry Construction Assemblies.
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A.4 Common Answers:

Question-1: Based on the resolution of Ministry of Housing and Public Works, the structural fire protection re-
quirement of interim steel buildings (unprotected non-combustible type construction) to be assessed as per the
BNBC 2020. Will this assessment be limited to buildings up to 11-meters in height / 3 stories? Or all interim
period steel structures be assessed as per BNBC 2020 for the structural fire protection requirement?

Answer: The structural fire protection requirement would be assessed for all interim steel structures based on
BNBC 2020 for Construction Type 1-E.

Question-2: As per BNBC 2020, to determine the separation distance between buildings an equidistant imaginary
line shall be drawn between buildings where each building shall comply with the requirement of setback and fire
separation distance from that imaginary line. (1.8.7.2, BNBC 2020). The imaginary line has not been shown in
Figure 2 of the RSC TECHNICAL GUIDANCE ON DESIGNING UNPROTECTED STEEL STRUCTURE OF MAXIMUM
HEIGHT 11 METER OR 3 STORIES OR LESS.

Answer: The fire separation distance between buildings can be determined as per section 1.8.7 (Separation of
Building in the same plot) of BNBC 2020. The referenced supplementary paper is focused on new
design/construction of unprotected steel building up to 11 meters. The drawing in there is only focused on
subject building and its own perimeter area bounded by fire separation distance. It assumes that other buildings
will have their own fire separation distance or required rating. In fact, the fire separation distance itself is variable
and depends on the occupancy of the building and exterior wall rating. The following images are few examples
of fire separation distance measured in different scenarios.

Example-|
4.5m i I 4.5m
v s
i
i
j«——> 1 R Se—
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4.5m | 4.5m
i
' » Boundary
: Wall
i

4.5m I 4.5m
4.5m I 4.5m
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4.5m 4.5m
I 1.5m
4.5m min
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, et e Ao W i L e — PRSG
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The above 03 examples are only to illustrate the relation between the fire separation distance and the imagi-
nary line. It does not represent as a design tool. It is the responsibility of the designer to Confirm compliance
with BNBC 2020 requirements, including but not limited to:

Section 1.8.7, Part lll, Chapter 1
Tables 3.2.2 & 3.2.3, Part Ill, Chapter 2
Table 3.3.1(a), Part lll, Chapter 3
Table 4.1.1, Part IV, Chapter 1
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Question-3: How to determine building height?

Answer: The definition of the building height from BNBC 2020, Part 1 Chapter 2 shall apply. For pitched or hipped
roof, the RSC could accept the average height of the highest gable of a pitched or hipped roof from the reference
datum (The reference datum shall be the elevation of the nearest footpath or the elevation of the nearest road
or street or public way at its center line, whichever is higher).

For pitched or slopped ceiling, the angle of roof construction should not be a part of the assessment as a meas-
uring parameter.

Note: The structural fire protection designs for interim steel building which have been previously approved based
on BNBC 2006 / TGN 7 alternate solution (up to 30 October 2024 & CSO circulation) and installation works are
ongoing, will be excluded from this development and be assessed according to approved methodology.

Question-4: What is the structural frame consideration as per BNBC 2020?

Answer: Column and Beams part of structural frame will be of same rating. However, secondary beams are part
of floor construction.

Definition as per BNBC 2020, "Structural Frame: All members or elements such as columns, girders, beams,
trusses and spandrels which form a frame and have direct connections with bearing and transferring as an inte-
gral and essential elements for the stability of a building or a structure as a whole."

Note: The structural fire protection designs for interim steel building which have been previously approved based
on BNBC 2006 / TGN 7 alternate solution (up to 30 October 2024 & CSO circulation) and installation works are
ongoing, will be excluded from this development and be assessed according to approved methodology.
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