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Abstract This study investigates the fire performance of connections between curtain walls and primary
structures. Utilizing Pyrosim software and the ¢* quasi-steady fire growth model, numerical simulations of the
full fire development process were conducted across five representative architectural spaces: administrative
offices, general offices, retail apparel stores, hotel rooms, and residential bedrooms, to characterize the
temperature field at the connection interface. Subsequently, ABAQUS finite element analysis was employed to
simulate the internal temperature profiles of concrete substrates and connectors under the most severe fire
scenario. Accounting for high-temperature-induced material degradation, the load-bearing capacities of critical
connection components were evaluated, including steel angle brackets, bolts, embedded parts (cast-in claw,
cast-in channel, and chemical anchors) , and welds. Results indicate that temperatures at fire-stop seals
exceed 600 ‘C during fire exposure, revealing a detachment risk in conventional seal assemblies comprising
galvanized steel sheets and rock wool. Exposed components (e.g., steel brackets, bolts, welds) and chemical
anchor systems fail to meet fire-resistance requirements, whereas cast-in claw and channel embedded parts

demonstrate adequate capacity. The study recommends prioritizing cast-in embedded systems in design,
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enhancing the fire resistance of fire-stop seals, applying supplementary fire protection to connection elements,

and incorporating appropriate capacity redundancy to ensure structural integrity under fire conditions.

Keywords glass curtain wall, fire simulation, connector, bearing capacity, fire risk
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fire scenes

U . IR KR
KRGR | BRR A P | BEAMIem)
TN E 4.5%3.6X3.6 0.9%2.0 502.9
GHEDAE 9.9%6.6X3.9 0.9%2.0%2.0 560.3
b7 &3 9.0%6.0x4.5 1.8%2.0 454.0
EIH%E D 7.8%4.5%3.6 0.9x2.0 516.3
fEEhbE 4.5%3.3x3.0 0.9%2.0 520.3

1.2 RRHEZAE

BENF K I AT AR BN, B 7 Y SR AT ok
K ieit, Holoo TAER R0k d i 2, By
KR AR R R AR A 2k
1.2 JCORIER AR A

B A KRN, 1 e BB R AT Y B
R, ARSCR AR RS R i B R PR A1 R
FRAL, B R TR HEA T K RS A

KRG — WA I W B B, T DA AE ¢ 38
RAAY AR P IR TR, PIK RS i
R R 1T Hod R B B 2R
O=at*, SIARBHORFR B KME)G , AT &
JR B B , AR R AR I K EANAS

JIT LA A s AR R it 2k, R B e = A
KHESHL, 53 5 R K TS TR B o I KA
R QHLKK T ¢,



GRS A 41 - BE TREINES 42 45 55 4 1)
4 A P Te] A b TR 5 AR TR
i R RS KRG TR B
) . N
z ; : % TR BRI ], 51 F 4 2.
o b I LR %2 ARG R ESHIE
§ : : Table 2 Values of each parameter of five fire scenes
£ . ' | KK | EORAVEE | BERBTBL | FE KRB
1 ] J(J(iil}?"\ w I . N N
: ' Ao | HOERAW | WS | B
. — — FEHAZE | 0.0967 1273 115 4480
s LERIVAZE | 0.1130 4536 200 5649
T B ICBUR R RO i 1L 2 FiAMCEIE | 0.0837 4536 233 3783
Fig.1 Simplified curve of heat release rate in ¢* growth model TR i 0.100 4 2268 150 4636
122 kK 2% fEERME | 01015 1 140 106 4743

KRG BT N A R
a=ata, (1)
A s o AR KT AT B8 FE 7 A B 5T, o=2.6%
107°¢™ , q by K 9 A 8% B (MJ/m®) | BILEL 41 9 A
BB PE o, AT AT B 5 o, S5 DR 175 T A1 256
BRI BZ R, AR SCHY T K T S R B X
BRER B, v A R A3 5 o, BUE M 0.014,
PRI , B3 2445 B 45 KR 5 50 KR IG K R %K
a ME L2,
1.2.3 e RIBEHGE R
AR SR 55 R S5 A R IR e R R R T R
K P.H.Thomas $2 H i A - F i
0.,.=7.84,+3784/H, (2)
Krp:Q, B KB 25 A, & N Ir A R 1T
(RGN THRR Z R 5 A R 1) B S50 Y S TR RR 2 R 5
R AT T HRL R R
{8 b X i X — A~ 16 m? KB B [l R A7 52
A g B A5 B Y, R 16 m* A2 A /R
P, b AGHRE RE RG  ABX RO BRI
el FROFRE M. L, a2 E R T R i
SO RRST s [B] A i AR B ek A TR
Q..=1260A,/H, (3)
Xof 0 B b R kR 3 5 48 A R
K (2) N (3) TR Fe KRB %, e A 45 1 5|
T2,
1.2.4 KR
TEAS B I IR ZRBORN S5 KI5
H O = o A SRASIG K B B i ) [, 177 78 53 JRe By
B[R] AT RAAR I A 28 A (B R B R HRRE Tk
R E], AW,
1,0, +1/3at,’=0.7¢A (4)
Ao e, HHGR BB R] 52, 0y 5857 K e By B If ]

1.3 NRIEEHE

FF Pyrosim AT B34 1 TR K K 7 5%
O AT AL, OB LA RR T -

(1) A7 K EE . B KCR P B KB LR
o, A BT 1 s v S5 0

(2) JoBy K o BB K EHE AL KR 3%
058 R , RIS R R JOP

BREALLIN , 25 5 52 bR TR TP i e 2 B B A
[7] , AR A5 e 1A R BE T i) L35 8 3 AN ] o7
FRIELIE 25 58 5, WNTEL 2 BT, (RIS A 7 K B 3% R T
BB MR A, DR KT % i
FETF UL

* BELI

//? o BEH2
2], H8 3
/w: B Kt b

* HE 4
K2 EE AR ERE

Fig.2 Schematic diagram of temperature inspection points
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Fig.3 The temperature curves of fire stop under five

fire scenarios
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Fig.4 Temperature curves of each inspection point in the

administrative office
2 HIEERHFNBEENERITE
Lot

2.1 HIFERNE
s A H ) ELAR R A 5 R o P A

B0 5 5 B3 S R e MR A AT AR, AR R
R HRPERHIE , AR I TR A SR L, SR
P 3 i A A MR A R AR S R AR i,
55 I8 5 A A AL Y AR A Rl B A B T Y
BRI , DT S8 Al ik A AR A A 3 42

A 1L

il 1 e T

&5

Fig.5 Schematic diagram of curtain wall connection
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Fig.7 Temperature curves of each inspection point
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Fig.8 Stress distribution diagram of the most dangerous

section of angle steel
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