#7320

[=

=X A22H A4E, 2008 H

=]

J. of Korean Institute of Fire Sci. & Eng.
Vol. 22, No. 4, 2008

=& 584 o] A%
Ao B4} o] Fo|A AL glom, o9
e, =g
aFsE x

71&

S owm 2o perel UehdsE TRe sl o
x{o] .46} 7]%24 XJ:L% D]H]@ 2]

U&= X5t F=FH2 Wstds Jidof ket i+

Survey of Building Structural Elements located at Underground
for Improvement of Fire Resistant Performance
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ABSTRACT

Researches on fire resistant performance of primary structural elements such as columns and beams
located at above the ground have actively been doing than those located at the below the ground from
many researchers. But the structural elements such as columns at underground is very important in
aspects of not only structural performance but also fire environment. The columns at the basement
carry all the structural loads from the above and that means very critical in fire circumstances than
that located at above the grounds. To evaluate the fire resistance performance of primary structural
elements located at below the ground we conducted several sorts of surveys that contained fire regu-
lations from several countries and structural types, materials and status of passive fire protection
methods.

Keywords : Fire resistant performance, Structural element, Fire protection
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Table 1. Fire Resistance Rating for the U.K.

Minimum periods(minutes)
Basement storey Ground
Purpose group Depth of a lowest .
of building Il))asement (m) Height(m) of top floor above ground(m)
more not more not more not more not more not more
thanl0 thanl0 than5 thanl8 than30 than30
Residential
a. flat 90 60 30 60 90 120
b. dwellinghouses not relevant 30 60 not relevant | not relevant
Residential
a. Institute 90 60 30 60 90 120
b Other residential 90 60 30 60 90 120
Office
- not sprinkler 90 60 30 60 90 not permitted
- sprinkler 60 60 30 30 60 120
Shop and commercial
- not sprinkler 90 60 60 60 90 not permitted
- sprinkler 60 60 30 60 60 120
Industrial
- not sprinkler 120 90 60 90 120 not permitted
- sprinkler 60 60 30 60 90 120
Storage and other non-residential
a. any building or part not described
- not sprinkler 120 90 60 90 120 not permitted
- sprinkler 90 60 30 60 90 120
b. Car park for light vehicles
i. open car park not applicable|not applicable 15 15 15 60
ii. any other car park 90 60 30 60 90 120
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Table 2. Numbers of Specimen for surveys

Use Numb.ers of Occupant

specimen ratio
(Mercarll\:[illl:—lRlel:Ss?dential) 15 30
Apartment 12 25
Business 12 25
Mercantile 9 18
Sports 1 2

Total 49 100
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Figure 1. Representative buildings for surveys.
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Table 3. Lists for surveys
Contents Columns Beams Slabs Remarks
o | e
Structural types for basement S S Deckplate
Anything else | Anything else Anything else
Maximum section size Steel: Steel: Thickness:
(SRC, RC) Section: Section: '
Minimum section size Stefa g Stef:l: Thickness:
Section: Section:
Size of steel H- H-
i 1:

(S. SRC) H- H- Sorts of stee
Strength of concrete
Specification of Rebar
Thickness for fire protection Thickness for concrete
Sorts of fire protection and thickness For steel structure
Maximum span - M
Minimum span - M

. Range(%) Range(%)
Load ratio Ave%) Ave.(%)

[EIRC WISRC MS CORC+S COSRC+S MRC+SRC EPC MS+SRC+RC O7| Ef

A

asFy o AN
Figure 2. Numbers of structural types for uses.
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Table 4. Structural types for structural elements

Use Columns Beams Slabs
RC SRC |RC+SRC| RC SRC S RC+S RC | DECK
Apartment 8 2 2 11 1 - 12 -
Business 4 6 2 10 1 1 8 4
Mercantile 5 3 1 8 - 1 - 8 1
Sport - - 1 1 - - - 1 -
Multi-use(Merchantile-Residential)| 12 1 2 14 - - 1 14 1
Total 29 12 8 44 1 2 2 43 6
|EBRC WS RC JORC+SRC |

14 ; : : \

12 ‘ ‘ ; ‘

. | |

= s

0 | l_l |
Figure 3. Structural types for columns
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Table 5. Thickness of fire protection materials for reinforced structures

Columns Beams Slabs

Use 40 mm | 50 mm |sub-total | 40 mm | 50 mm | sub-total | 20 mm | 40 mm | sub-total
Apartment 8 11 10 - 10 9 2 11
Business 8 4 12 9 1 10 10 - 10
Mercantile 8 1 9 9 - 9 9 - 9
Sport 1 - 1 1 - 1 1 - 1
(Merchal:llltlilll(zl:;seidential) 14 ! 15 14 ) 14 14 ) 14
Total 39 9 48 43 1 44 43 2 45
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Figure 4. Thickness of fire protection materials for
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Table 6. Load ratios for columns and beams
Columns Beams
Use more than more than
70~80% | 80~90% 90% sub-total | 70~80% | 80~90% 90% sub-total
Apartment - 1 1 1 - 1
Business 1 1 - 1 - 1
Mercantile - 1 - 1 - - - -
Sport - - - - - - - -
Multi-use
(Merchantile-Residential) ! 4 ! 6 > ! ) 6
Total 2 7 2 11 7 1 2 10
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Table 7. Strengths for structural elements

Columns Beams Slabs
Use Notth::]ore More than | Sub- Notth;r[llore More than | Sub- Notth;lzlore More than | Sub-
400 MPa 400 MPa | total 400 MPa 400 MPa | total 400 MPa 400 MPa | total
Apartment 8 3 11 9 1 10 12 0 12
Business 9 2 11 11 0 11 11 0 11
Mercantile 5 4 9 7 0 7 8 0 8
Sport 1 0 1 1 0 1 1 0 1
Multi-use
(Merchantile- 11 3 14 14 0 14 13 1 14
Residential)
Total 34 12 46 42 1 43 45 1 46
Ratio 54 46 100 72 28 100 74 26 100
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