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Abstract: In order to study the heat transfer performance of steel-concrete partially encased composite (PEC) structures under
fire condition, a 2D finite element model was firstly validated by the standard fire test of PEC members. Then it was
used to analyze the temperature rise process and main influencing parameters of PEC members with fire-proof under
the ISO 834 standard temperature rise curve. The research shows that under different fire protection conditions, the
highest temperature point of H-steel web is located at the intersection of flange and web, and the highest temperature

point of the whole PEC member section is located at the lower left corner of the flange. H-steel section shape factor,
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flange thickness, web thickness, and H-section steel height and width all have an impact on the temperature rise of

PEC member. And the major parameters are the thickness of the flange and the width of the H-steel. Through

grouping simulation of H-steel with standard sections, the thickness of fire protection layer required by PEC

structures under standard temperature rise condition is calculated. Then the suggested thickness design value of fire

protection layer of PEC structures under different fire protection measures and different fire resistance limits is given.
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Table 1 Typical section of PEC beams

Y5 HAE /mm %5 HAE/mm

GL4  HN200X 100X 5.5X 8| GKL7 H920X 180X 16X 10
GL4  H350X150X4.5X6 || GKL6 H350X180X6X 14
GKL7  H400X150X6X8 GL1 H350X 180X 6X 14
GL3 HN300X150X6.5X9| GKL4  H450X 180X 8X 14
GKL5 HN300X150X6.5X9| GKL2 H550X200X6X10
GlL4a HN300X150X6.5X9|| GKLL1 ~ H500X 200X 6X10
GKL2 H500X175X8X 14 GL2 H500X 200X 6X 10
GL5 H500X 175X 8X 14 | GKL3  H350X200X6X10
GKL1 H400X175X8X 14 ||GKL2c H380X200X7X10
GKL3  H400X180X6X8 | GKL4 H400X200X8X 10
GL1 H400 X 180X 6 X8 GL2 H400X 200X 8X 10

GL6  H400X180X6X10 |[GKL2b HW200X200X8X12

GKL2 H350X180X6X10 || GKL9 H350X200X6X14
GKL2a H350X180X6X10 || GKL3 H500X200X8X 14
GL2  H350X180X6X10 | GL1  H500X200X8X14
GKL1 H500X180X8X10 | GKL8 H400X200X8X14
GKL9 H380X180X8X10 || GKL5 H500X250X10X25
GL5 H740X180X12X10 | GKL6 H500X350X12X25

*x2 PECHBF#HME
Table 2 Typical section of PEC columns

Y5 A /mm Yy 5 HL#% /mm
GKZ7 H300X180X6X8 || GKZ3 H450Xx250X8X12
GKZ4  H300X200X6X10 | GKZ5 H460X250X8X 14
GKZ2 H400X200X8X10 | GKZ6 H450X300X8X 12
GKZ1  H400X200X8X 14 | GKZ5 H400X300X8X 12
GKZla H400X200X8X 14 || GKZ2 H400X350X8X 12
GKZ3 H500X200X12X25 | GKZ6 H450X 350X 8X 20
GKZ4  H500X220X8X14 | GKZ3 H400X 350X 8X 20
GKZ6 H500X220X12X25 | GKZ1 H400X 350X 10X 25
GKZ7 H350X250X6X10 | GKZ2 H450X400X8X 12
GKZ8 H300X250X6X10 | GKZ5 H450X450X8X 14
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Table 4 Thermal parameters of materials
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Fig. 4 Comparison of temperature rise curves
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Table 5 Beam and column corresponding to

maximum section shape factor

M2 5 A& R+ /mm BB K R
GL4 H350 X150 X4.5X 6 343.6
GKZ7 H300X 180X 68 285.3
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Fig. 5 2D calculation model of PEC members
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Table 6 Maximum temperature points under different

flange edge extension lengths of PEC beam

//mm z’éik@ﬁ’i% %é&@ﬁ’i% HE%@%% Hi%gﬁ’f:%
BAE/C BAMLE  BAE/C mAALE
0 921.1  TFTHL#%I 7346 L TELHIE
20 613.8  TFTHLI 5737 LHTHLHIE
30 565.9  TFTHL%I 5342 B THLHIE
40 526.2 TFTHE%%3 5001 BHTFHLERE
co 291.1  TERZ#IF 0 26002 BHTREZS

xR7T AEABGLGEHRKETHEREES
Table 7 Maximum temperature points under different

flange edge extension lengths of PEC column

//mm #iii@z?:% #iii‘@fi% HE%@%% Hi%gﬁ’f:%
BAE/C BAMLE  BA/C mAALE
0 973.5  TFTHEZ#%I 8517 L THELIE
20 694.4  TFTHL%I 6533 LHTELHIE
30 604.0  TFTHLI 5726 HTHLHIE
40 561.4 TFTHE%s%3 5357 LHTHLERE
co 260.5  THE&am¥F 2342 HTELERE

3 HERAE R~ X351 A BE B9 32 M
FEBRHE KCHRAE F ELY 50 32 St 43 il ok A H R A 3
SRR E AR CH B S X PEC A4 {4
HEAT 22 K TER 43 A, LA TR e v 3R B R H AL AR T 3 iy
H AR AR X F AR 49 B4 LA S 8O0 3 A THE
SRR R AT BB S KRR — 0T
F B S HO PEC 3 A A T 75 B kDR 2 5 B 1Y

RN

3.1 HHXK

U 326 B2 ) P 4 5 S GLK6 , # 1fi R<F 2 H500 mm X
350 mm X 12 mm X 25 mm ; it ¥ #1448 £F 4 5 o GKZ7, #
I R 5F 8 H300 mm X 180 mm X 6 mm X 8 mm. 15K A
MBI FT AL By B B 5 e R B ok R TR
k20 mm, A B K2 TR FE R 30 mm, 3 2% GE K o

30 mm,

3.2 PECE #HHESHEMLER

X} PEC K 478 1SO 834 Fi i Tk i 4 i) 7 il 2o A
HEAT B AL, 4 B 2 R i e U A TR IR 0 5 H B4R
WG RE AR DL H RN R R R TR
S AN 8~9 FI /R o

#*8 PECREMER
Table 8 Simulation results of PEC beams

) A& R~ /mm i‘%f i‘%f
HS500 X 350X 6X25 286.4
AR B H500X 350X 12X 25 279.3 18.2
H500X 350X 20X 25 268.2
H500X350X12X06 436.3
Y V4 H500X 350X 12X 15 311.8 157.0
H500X 350X 12X 25 279.3
H500 X 150X 12X 25 417.6
4R 5E H500X 250X 12X 25 328.3 138.3
H500X 350X 12X 25 279.3
H300X 350X 12X25 279.9
4R & B H400X 350X 12X 25 279.6 0.6
H500X 350 X12X25 279.3
®9 PECHEHILR
Table 9 Simulation results of PEC columns
EE 2 #@ R /mm e e
H300X 180X 6X8 604.0
MR JE H300X180X10X8 593.5 19.9
H300X180X 14X 8 584.1
H300X 180X 6X8 604.0
X 95y 4 H300 180X 618 534.3 117.9
H300X 180X 6X 28 486.1
H300X 180X 6X8 604.0
AR 5T 5 H300X250X6X8 515.2 122.1
H300X300X6X8 481.9
H200X 180X 6X8 604.1
AR & A H300X 180X 6X8 604.0 0.1
H400X 180X 6X 8 604.0

I B T DL 25 LA S 505 6 H BRI
WA — W, B & S E RN, PEC 4 {4 # i Tt
VR e {13 T AR AV o T AR R o TR TR 22 5 N PEC Y
PEAE K G TR 32 B LAAT5E i 2 450k H R0 32 ¢ 5 1
Ko H RO 58 B, 5% i e 5 1 I MR RS B S H AR e
PRI, 52 PR BT S B3 Hp a] s HO7RY 0 3R 4 5L R K H R A
JEAE R Bl KARP BT S8 AR HE— 25 o B — g it
KA PR EESR T H B A 3 2% 5 e H B 98 2 X PEC 4
R BT B AR 2 PR JEE 1) 5 )
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3.3 BEZEEXPECZE HHERMRI

16 ISO 834 by #fE FHil 45 1 T , B 48 PEC 22 43 5l 52
2k 90 min 120 min, PEC #4351 2Z ‘k 120 min 150 min .
180 min, LA H A 4K fix 1= I B A 8 1 558 C oy B 223k,
AN ) B 2% R 5 i 5 B K )2 JRE B, % R AR BEL DA K H A AR
e i BE A RN 3R 10~14 I .

#10 PECEAEMAERHMESREZEEXZRZ(ZNI0 min)
Table 10 Fireproof layer required by PEC beam under

different flange thickness (under 90 min fire)

KRR A o

A R /mm Ek/fn}f (m2~(KF-V‘;)") S
H500X 350X 12X 6 6 0.064 504.9
H500 X< 350X 12X 10 5 0.050 499.5
H500 X 350X 12X 15 4 0.041 512.2
H500 X 350X 12X 20 3 0.036 551.1
H500X 350X 12X 25 3 0.032 523.6
H500 X 350X 12X 30 3 0.029 500.7

®11 PECEAMEMANERBEEZEE
K& (F N 120 min)
Table 11 Fireproof layer required by PEC beam under

different flange thickness (under 120 min fire)

®13 PECHAEMARRABEEZER
KA (FZ X150 min)
Table 13 Fireproof layer required by PEC column

under different flange thickness (under 150 min fire)

sKER -

ey R /mm Fjgfrf (mz-(KIiW/)ﬂ) s
H300 X180 X6 X8 12 0.238 531.7
H300X 180X 6X13 11 0.168 517.6
H300 X180 X6 X 18 10 0.146 515.0
H300 X 180X 6 X 23 9 0.129 517.9
H300 X 180X 6 X 28 8 0.110 527.0

xk14 PECHFEDBANERESEZEE
X % (%A 180 min)
Table 14 Fireproof layer required by PEC column

under different flange thickness (under 180 min fire)

FKER A -

A& R+ /mm Zk/frf (mz-(K[iV\; YRS
H300X 180X 6X8 16 0.508 532.6
H300X180X6X13 15 0.297 519.3
H300X 180X 6X 18 13 0.250 534.9
H300X 180X 6X23 11 0.217 548.6
H300X 180X 62X 28 10 0.169 552.7

K ER A % 5 8

A& R+ /mm Fﬁgzk/frf (mz-(K[iV&i) Y R
H500X 350X 12X 6 8 0.092 529.4
H500X 350X 12X 10 6 0.074 542.6
H500X 350X 12X 15 5 0.061 534.0
H500X< 350X 12X 20 4 0.053 558.4
H500 X 350X 12X 25 4 0.047 541.1
H500X< 350X 12X 30 4 0.039 526.7

#12 PECHAMEMAERBESEZEE
X & (X120 min)
Table 12 Fireproof layer required by PEC column

under different flange thickness (under 120 min fire)

29 o % & s

saxtmm  DUCE o R
H300% 180 68 8 0.131 537.8
H300% 180X 6 13 7 0.101 538.5
H300% 180 6 18 6 0.090 553.9
H300% 180 % 6 X 23 6 0.080 530.9
H300% 180 6% 28 5 0.071 512.4

F VTS 2 SR R A B JE R G R Tl W {EL A R T
AR, Bl A 38 % V8 P23 K, e i B DR 377 2 1) R 36 229 SR

P/ o RFL LR N 6 mm 4 E] 25 mm , B il By K AR A

JZ 0 JE B AR B 2 R N 8 mm BE I F) 28 mm, T 7
Bl K AR 2 1Y TR 2 A R RO 19 2/ 3.

3.4 HESNZTEEITE HEHER 0

FE 1SO 834 hr TR 2% 14 T, DL H 7 A9 S5 o Uik JEE A
i 558 C oAy BRAE 225K , A 40 PEC 2243 51 522 K 90 min .
120 min, PEC # 43 %1 %% “k 120 min 150 min ., 180 min
AN TR H 759 56 B BT i B K2 R X I 1 B RH DL S H R
R dpe e R S5 RN AR 15~19 i o

#15 PECEMEHANEHASEEN
EEXR(ZAI0 min)
Table 15 Fireproof layer required by PEC beam

under different width of H-beam (under 90 min fire)

P ER M % %

@Rt/ SR (mZ-kK[ivv/ RS
H500 X 150X 12X 25 4 0.043 507.1
H500X200X 12X 25 3 0.036 535.8
H500X 250X 12X 25 3 0.033 525.2
H500X< 300X 12X 25 3 0.032 522.7
H500 X< 350X 12X 25 3 0.032 521.6
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For e 3Z k180 min b T T R A IR, JC 18K By
KOZ B L R A o8 H300 mm X 150 mm X 6 mm X
8 mm X I Y H Y9 f 5 ik BE B 8 600 'Co Y By k)2
JELRE Sy 30 mm, W 3 4% FE AR K S 30 mm, 17 R R BB
1X107" W+(m-"C) " RPFABH A I 55 K i, 75 21 /Y H A4
6B A3 A = B9 T 7R, AT DA HY O e e v R
FEJE AR D T AS SR B 2 W o L DR R U A 0 L
(TR B - R, AN 2 DAAT RUCBHL 1R %0 11 7 52 K 180 min b
WE TR BT (0 B A 3 o A X R B, SE PR TR
A DL B kR A R A, an i 10 i, 3 16~19
RS SRR R L B K R AR B

NT11
+6.173e+02

+6.034¢+02
+6.017¢+02
+5.999¢+02
+5.982¢+02
+5.965¢+02

O T —TT T
9 HHH300 mmX150 mmX6 mmX8 mm3Z A 3h
BESHEE(ENAM.C)

Fig.9 Temperature distribution cloud of column H300
mm X150 mmX6 mmX8 mm under 3 h fire (unit: C )

W HER
W Rt
| P73
10 # H300 mmX150 mmX6 mmX8 mm
BARRIFEE

Fig. 10 Complete fire coating protection of column
H300 mm X150 mmX6 mmX8 mm

w3 45 S AT, BE 2 HORLAR SE B B9 84 i (150 mm
A3 514 hn % 300 mm . 350 mm) , PEC #4 4 # i fir 5 57
J2 R BE BN e/ ME T RPN RER 2/3 . 5 —
J5 T H R S R e T R IR BE R O RIE
T A2 e e T P O PR SR, T A G R [ 4R TR SF R i
AN [ 1) B AR AP i

4 HMEPECR HHAEEEITE
TERRIER I B 512 K TBLT AR B 45 1 J% H
FEE X bR AU R S ALV B R AL PR AR R
IR R BT AT AT PR OGS 0 BAH 5 3 2L FE S
b 558 "C oMy BRI TR, il ad (R80T 5 2 45 90 min,

16 PECRIEHANEHRESEN
BEEXF(Z X120 min)
Table 16 Fireproof layer required by PEC beam

under different width of H-beam (under 120 min fire)

7 K BB A " i

Ao R /mm Zk/ff (mz-(KIiVé)’l) L
H500 X 150X 12X 25 6 0.077 532.0
H500 X 200X 12X 25 5 0.057 519.1
H500 X 250X 12X 25 4 0.050 553.7
H500 X< 300X 12X 25 4 0.047 546.7
H500 X 350X 12X 25 4 0.046 544 .6

*17 PECHFEFEBNEHIESHENW
EEXFH(ZN120 min)
Table 17 Fireproof layer required by PEC column under
different width of H-beam (under 120 min fire)

Y- 3 o

A BRF /mm I&jff/ff <m2-'<‘k%> N
H300X 150X 6X8 10 0.176 531.7
H300X180X6X8 9 0.131 515.9
H300X200X6X8 8 0.117 529.6
H300X250X6X8 7 0.100 542.5
H300X300X6X8 7 0.093 535.3

®18 PECHPATEMANEHRES HEK
EEXA(ZAN150 min)
Table 18 Fireproof layer required by PEC column under
different width of H-beam (under 150 min fire)

Sy 2B 3t o

A &R T /mm Ii%k/frf (ﬁ-?k%)ﬂ) s
H300X 150X 6X8 14 0.441 542.3
H300X 180X 6X8 13 0.242 513.6
H300X200X6X8 12 0.192 511.3
H300X 250X 6X8 11 0.147 501.6
H300X 300X 6X8 10 0.131 512.1

®19 PECHPEFEMANERES HER
EEXAR(Z AN 180 min)
Table 19 Fireproof layer required by PEC column under
different width of H-beam (under 180 min fire)

5K B B # % %5

saxtimm  UEEoo R
H300X 150X 6X8 10 0.099 547.0
H300X 180X 6X8 16 0.526 539.2
H300X200X6X8 15 0.341 530.0
H300X250X6X8 14 0.219 506.3
H300X300X6X8 13 0.182 502.8
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527 %

120 min, H: 7€ 120 min . 150 min. 180 min 3 kA/E/H T, %
)7 ) Y T 5 L R B K2 TR

4.1 PFFRHEFETE

AR SR 2 g2 B B R IS R, a0 &l 11a) ~
b) i 7s 55 1R HoR AN Bl KUk, i h et S
FB AR (=30 mm) . 2 2 Fl R R 5B kR RHR A
PRAr K 11e) s, B0 K AT T A ik &, B iR R
AT TR G E WP E A 30~50 mm, R AR
30 mm. BRI T S EORE 413 20 TR .

W 2 TO R AR

mHAH

miREEL

m 7 kR k)
a) B JOREMRP (&R

B R TR AR

mHZA4R

miRERL

m b7 kRl
b) B KRR G R

R TR AR

BHE

miREEt

w7 KRR

mbIK

c) B KERBDHIR & TR
B 11 BiRRPHEE

Fig. 11 Fireproof measures

*21 ARPHFEHA
Table 21 Section grouping of typical beams

my Mt sT # & R+ /mm AE YR R A
bl GKL6 H500X 350 X12X 25 88.5
b2 GKL5 H500X 250X 10X 25 101.8
b3 GKIL2b HW200X200X8X12 158.5
b4 GKL9 H350X200X6X14 171.0
b5 GKL2 H500X 175X 8X 14 173.9
b6 GL1 H350X 180X 62X 14 176.1
b7 GL6 H400X 180X 6X10 225.8
b8 GL3 HN300X150X6.5X9 228.8
b9 GKL2 H550X 200X 6X10 235.1
b10 GL1 H400X180X6X8 256.2
b1l GKL7 H400X150X6X8 263.2
bl2 GL4 HN200X100X5.5X8 263.8
b13 GL4 H350X 150X 4.5X6 343.6

*F22 HMEAMFESE

Table 22 Section grouping of typical columns

x20 WERHRISH
Table 20 Thermal parameters of mortar
y o . TR/ o A/
A ERem D)) (kg ) )
R 2000 1.1 1065.5

42 HBP FHEHAE

B b — /NS5 T, 5 e H R A T I AR R &R
b H R G R B2 R DL H AR T I e 3 4 R
B8R TR0 Ay D DO 46 s v R A 46K T 0 o — 4L, i B g 4 v G
THT T TR 2R B0 o 1 T A R 0 B 6 52, R R G 2
A HT R AN 3R 21~22 i, 415 H B T R R B /N B
KHET o

43 BEBHNEHNFERAREE
BT KR I A PR R R LA A e v TR

il A 2 5 A& @ R+ /mm #od R &
cl GKZ1 H400 X 350X10X 25 103.8
c2 GKZ6 H500X 220X 12X 25 113.2
c3 GKZ3 H500X200X12X25 115.3
c4 GKZ6 H450 X 350X 8X 20 132.2
cd GKZ5 H450 X450 X8X 14 168.0
cb GKZ5 H460X250X8X 14 182.1
c7 GKZ1 H400 X200 X8 X 14 184.7
c8 GKZ4 H500X220X8X 14 187.6
c9 GKZ2 H450X400X8X 12 191.0
cl0 GKZ2 H400X 350X 8X12 191.4
cll GKZ6 H450X 300X 8X12 196.5
cl2 GKZ3 H450 X250 X8X12 200.3
cl3 GKZ7 H350X250X6X10 241.8
cl4 GKZ4 H300X200X6X10 244 4
cl5 GKZ7 H300X180X6X8 285.3

T3 45 AN 3 23~24 [ o MR B8 T LAk B, e
T 7 K2 R B A 2 K ) B B B . EAOR &
Wi 25 T T TR 2R B 4 K T T B K ) TR A 3 4
AR MR AN R fE— I HEZE bl 5 bl12 4K
TEAR RBOEA M F] 3G E 358 8 mm, H A 58 )i 2%
50 mm, 78 i K )2 o AR 3, 32 KR R 120 min B 1§
BRI T B K2 EEM 2 4 mm, 55— )5\, AP
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X B 3 O 3 T 5 B KR PR B HE DN A 2 e A AT

T AR 2 B i 32 7 48 K

#23 ABPHEAHSR(BEHARR)
Table 23 Calculation results of typical beam sections(setting fireproof coatings)
5 1R A AR
5 2 K 90 min % X 120 min % X 90 min % X 120 min
J& % /mm ®E/C J& & /mm = E/C J§ & /mm = E/C S5 /mm =/ C
bl 3 523.6 4 541.1 3 510.4 4 513.9
b2 3 531.5 ) 502.6 3 509.8 4 526.7
b3 4 550.8 7 516.2 4 514.8 5 549.9
b4 5 505.5 7 525.0 4 523.6 6 500.8
b5 4 548.1 7 523.7 4 505.8 5 542.6
b6 5 515.4 7 541.7 4 527.7 6 507.9
b7 ) 529.5 8 521.3 4 539.9 6 518.8
b8 6 512.2 9 533.7 4 550.3 6 537.7
b9 5) 520.2 8 505.1 4 536.8 6 512.6
b10 5 545.5 8 536.6 4 554.3 6 531.9
bll 6 524.5 9 544.0 5 500.4 6 546.9
b12 8 546.9 13 557.5 5) 552.1 8 526.3
bl3 6 554.1 10 543.9 5 528.2 7 527.5
®24 HBFHEUTESER(REHAKRE)
Table 24 Calculation results of typical column sections (setting fireproof coatings)
PR A AR

ez % % 120 min % Xk 150 min % X 180 min % k120 min % X 150 min Z K 180 min

REL ggre B grre AR grre B ggre PR gaee BEL g
mm mm mm mm mm mm

cl 5) 503.1 5 523.2 7 542.4 4 542.2 5 547.9 6 547.6

c2 5) 521.6 5 512.2 9 520.7 4 545.1 5 557.2 7 513.4

c3 5) 535.3 5 500.9 10 520.8 4 551.1 6 505.2 7 524.3

cd 5 545.3 5 521.6 8 545.3 5 514.3 6 524.5 7 533.5

¢S 5 521.6 5 547.5 9 533.4 5 544.5 6 552.5 7 558.4

c6 6 528.3 6 531.0 10 539.2 5 539.1 7 502.4 8 519.9

c7 7 511.8 7 536.4 12 537.6 5 547.2 7 515.8 8 539.7

c8 6 538.5 6 517.8 12 514.6 5 542.2 7 507.9 8 528

c9 6 536.9 6 526.0 10 519.8 5 057.4 7 514.1 8 526.1

cl0 6 535.6 6 527.1 10 523.2 5 554.3 6 512.3 8 525.3

cll 6 536.0 6 530.9 10 531.2 5 551.7 7 511.2 8 525.4

cl2 7 501.6 7 513.1 11 526.4 5 551.3 7 513.5 8 530.5

cl3 7 526.1 7 538.2 12 530.1 6 514.3 7 537.4 9 516.0

cl4 7 550.3 7 547.9 14 533.7 6 522.7 7 553.6 9 539.1

cl5 8 537.8 8 531.7 16 532.6 6 539.1 8 528.9 9 555.3
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4

4

B NRB+RREETERNEEE

A IMIRD K 5 B KR RE I, 45 21 T 7 B A B K U
FE RE AL R 3k 25~26 TR o DA POl T A,
b IR R R B AN AR B, T B K )2 TR R B T KR ] L
T A TE TR IR 2R B0 1 I R . 5@ 2 5 AR FH B U R

B S By AR AP 15 e 7 28 531 % L e B, SR T RD 5 2 5 B K
B, 068 B U e Y J6E B R AR B 2235 2 50 mm, [A] i 25
JE B it TXE By B LA B 22 B T R B kDR 3P A it O S
TS TR

25 HBAPHFEIHTEERCEBANRB+RIE)
Table 25 Calculation results of typical beam sections (setting fireproof coatings + mortar)
Z K 90 min Z K 120 min % K 90 min 2 K 120 min
AE BeR GRER .. DRE BXEE . NBT HuR ke . FEE BKEE ..
% /mm A /mm BIL/C % /mm & /mm BIEL/C % /mm & /mm = E/C % /mm & /mm BE/C
bl 30 4 513.5 30 6 539.9 b8 30 10 544.4 30 30 550.1
b2 30 4 534.1 30 8 529.1 b9 30 8 541.1 30 20 531.0
b3 30 6 552.8 30 15 535.3 b10 30 10 534.6 30 25 533.7
b4 30 7 539.3 30 15 538.9 b1l 30 10 546.9 30 30 549.6
b5 30 7 534.0 30 15 549.6 b12 30 25 545.6 40 50 556.7
b6 30 8 535.6 30 20 536.5 b13 30 15 535.0 30 45 557.5
b7 30 8 545.5 30 25 531.3
F20 HBAGFHEITESERCEBHANRB+RIE)
Table 26 Calculation results of typical column sections (setting fireproof coatings + mortar)
2 K 120 min Z K 150 min % K 180 min

BY R BE/ WKER .. BEEE/ HXEER .. HEEE/ BXEE . ..
mm J&/mm BR/C mm J&/mm _ESC mm J&/mm RE/C

cl 30 7 537.6 30 15 553.9 30 20 521.6

c2 30 10 523.9 30 20 532.3 30 40 554.1

c3 30 15 537.0 30 25 530.5 40 25 545.4

c4 30 8 563.2 30 15 528.9 30 20 553.6

() 30 15 518.8 30 25 528.6 30 35 554.9

cb 30 15 512.6 30 25 529.7 30 45 552.0

c7 30 15 538.4 30 30 556.7 40 40 545.8

c8 30 15 527.9 30 30 539.1 40 30 551.4

c9 30 15 512.9 30 25 543.5 30 35 552.9

cl0 30 10 557.1 30 20 529.7 30 30 538.5

cll 30 15 506.2 30 20 541.8 30 30 555.7

cl2 30 15 521.0 30 25 536.0 30 45 556.6

cl3 30 15 546.5 30 30 545.8 40 30 556.8

cl4 30 20 533.1 30 50 547.1 40 50 554.6

clb 30 30 536.4 40 35 551.0 50 50 542.0

LR IEOR A R B BE B KU S BT k)2 I 2R
FH A GL ORI B I, 7 75 Bl K2 J5E 2 S/ (] i e T B

VPSS B
5 #it

AR SR X KGR H o AN - TR B AL A A5 R R A%

PEREIF R THFSE . 3T PEC # {4 32 SR IR I HE T —
YA R A TR ) AT 5O AR e A B0 A U T T X kK
T~ PEC #4114 #8180 FH IR DL #EAT T S 8050, IF B X B Ay
PEC % FE MU 45 7 A 5] Bl P B 18 it i %k b 235 21
FEERMT

(1) FEARME K KAERT , PEC A4 {4 48 1 452 /=5 T & A
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T H Y A 36 G v A0S, HR B R Al e v TR T T
Frak .

(2) TEATE) B B3 K AR 26 F S X PEC #4717 KR
N TR R R K IR R O HORL 3 )R R DL R
BE & H AL LAl 2 8088 i, PEC R 74 480 T e ey il B2 %
i A

(3) T AR BR A B s 5 T B2 119 285K, % PEC %
AR E A [F] Bl AR AR R B B KRR B2 AT T
THE . BEE A IR R RO N, PEC #4114 X By K2 T8
(14 2 5K T2 T 16 0 K G T D SRR A PR AP L DUR BT K
URBHEEAT Bl ORI B 7 5 AT 5 X H Al R4
SrORI, A A AR P T G BT KR JE ARG B/ Lt TR
PRl 52 B TR TR X PEC #4745 BB i bk 4 {47
75 %

(4) AR SCH A9 BE AR TT 15 O PEC K4 A9 B7 KR
BT TR, S B R T AT B0 TR A BR i B
i JBE R By K )2 8B BEAT A

5% Uk
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