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(1) NFPA3), FPH(Fire Protection Handbook, NFPA) 2] Section 18 & section 19

(2) SFPE %3, HFPE(Handbook of Fire Protection Engineering) ¢] Ch. 4-8 & Ch. 4-8
(3) NFPA 251

(4) ASCE 3, Standard Calculation Methods for Structural Fire Protection

FPH 19.1 °| A& construction types Type x (a b ¢)&} Zeo] #E7]sta U

o] 714, x £ construction typeoll wel I I, I, IV, V & L},

I & "fire resistive(W3}4)", II + "noncombustible(E<14)", III & "ordinary", IV &
“heavy timber or mill", V = “frame"S LEFATEH

T3 (a b o)olA ax 9 (exterior wal)e]l FA A&, b 7% W (columns and
beams)] 3}Al A c= vlEH H A (floor ¢ roof) o Al AEgS Wb,

o E 5o, Type 1I(111) olgtd, Eo] X &= ATS 717 &4 (noncombustible) 7
SEZA U E FAAYS 1AL 7l R o SAATS 1A%, vked A 5] &
AA G 1AAE Do)

, el e ® Type 1(222)= <M, 7le(W) B v (H%) T 143 A AZS 714

o
;él 2= 0]
o, AA A AFE AdSHE BHE 49 RES G

HolE(void)e 7F Al A&el S7F A T, & vh& A3 o] xdd

T, = - (in) 1)

o] 7] 4, VE net volume (= gross - voids) (in.®)o]xL, L& EZE(block)e] &3 Zol (in),
HE E5(block)®] 33 ¥°] (in)S et

agd, FAC g A AF FAA tig deoly wo] o] tiEiA FEE Ao

+© ASCE 3% Standard Calculation Methods for Structural Fire Protection®l] Al “3A
3 A& 4 vl o] 2 AA Concrete, Timber, Masonry, Steel °l w3t z+-zte] 3} A
@ dlolg weo|xE ATt ATk

d& £9o], 434 A4 (calcareous gravel) & & X
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A2]E &3 (concrete block) ©]
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TABLE 4-1. Fire Resistance Rating of Masonry

Minimum Required Equivalent Thickness of the Masonry, in.!*2

Fire Resistance Rating Period

) 4hr [ 30| 2hr 1.5 hr 1 hr 3/4 hr 172 br
Aggregate Type in the Concrete
Masonry Unit'¥ inn. mm in. mm in. mm in. mm in. mm in. mm in. mm
Calcareous or siliceous gravel 62 157 53 135 42 107 36 91 28 71 24 61 20 51
Limestone, cinders, or slag 59 150 E 127 40 102 34 86 27 69 23 58 19 48
Expanded clay, shale, or slate 51 130 44 112 36 91 33 84 26 66 22 56 1.8 46
Expanded slag or pumice 47 119 40 102 32 81 27 69 21 533 19 48 1.5 38
Clay Masonry Unit
Brick of clay or shale, unfilled 50 127 43 109 34 8 285 72 23 58 20 51 1.7 43
Brick of clay or shale, grouted 6.6 168 55 140 44 112 37 94 30 Te 265 67 23 58

or filled with perlite, vermiculite,
or expanded shale aggregate

! Fire resistance rating between the hour fire resistance ratings listed shall be determined by linear interpolation based on the equivalent thickness
value of the masonry.

* Where combustible members are framed in the wall, the thickness of solid material between the end of each member and the opposite face of the
wall, or between members set in from opposite sides, shall not be less than 95% of the thickness shown in the table.

* Mini required equivalent thickness corresponding to the hour fire resistance rating for units made with a combination of aggregates shall be
d d by linear interpolation based on the percent by volume of each aggregate used in the manufacture.

Steel o W st A& 7idelA= UL #71¥ 2 W/D B7F S8ttt o7]4, W

= Weight(lb./ft of length)S #3}al, D heated perimeter(in.)& &3t}
Letter Type of Assembly Number | Method of Protection
A-M | Floor ceiling Membrane protection
N,O |Beam-only in floor ceilings (e.g. gypsum wallboard)
P-R | Roof ceiling Spray-applied materials
700-899
S.T | Beam only in roof ceilings (e.g. gypsum wallboard)
U-W | Walls 900-999 | Unprotected

X-Z |Columns

1. UL 7I& A 9 A E BIH
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F1e UL 7% A A3 A B2 2@ £ ouE g7 Aol wych
ol & E£9f, fire resistance design “X517" W10x49 column 2 #1& ¢jojuw, ¥
(gypsum wallboard)® B3 ¥ HZ 7]%(steel column) T-FYE vepdith o 7] ,\1 W
wide flange (3 H-shped) 95 @3lu], 102 Zo|(in.) ©l1, 495 FA (bs/ft)E =
o

a8, BZ(stee) BAAGANM F
aL, W/D7F #adas st Ads 2ad
Hog Hwar] s & FQd <lxlo]

31 = %i%oﬂ A %‘Xﬂ heated
perimeter (D) & T3t F4& TAIS 1 o] th4].
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FIGURE 5-1. Determination of the Heated Perimeter (D) of Steel Columns
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vol.24, no.1, pp. 54~63, 20103 2¢Y.
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A], vol. 24, no. 1, pp. 15~23, 201013 2¢.

FA7) Abdl AP FE A 2EE] =EA, vol. 23, no. 2, pp. 13~19, 2009 4.
. ASCE/SEI/SFPE29-05, “Standard Calculation Methods for Structural Fire Protection”, 2007
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