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Abstract

Prefabricated shear wall residential buildings usually use prefabricated concrete sandwich insu-
lation exterior wall panels, which have a different structure from traditional external insulation
exterior wall systems. Currently, there is a lack of physical experimental research on the fire re-
sistance performance of such sandwich insulation exterior wall panels. In order to test the relia-
bility of the window fireproof structure of sandwich thermal insulation exterior wall panels and
the horizontal joints of wallboards, a physical fire test was carried out on a prefabricated building.
The results show that the exterior wall system of prefabricated building composed of prefabri-
cated concrete sandwich thermal insulation exterior wall panels can effectively avoid the spread
of heat insulation materials when a fire occurs. The research results can provide a basis for the eval-
uation of the fire prevention capability of sandwich insulation systems in prefabricated building and
the optimization of their fire prevention structures.
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Figure 1. Specimen condition before the test
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Figure 2. Schematic diagram of temperature
measurement points inside the fire room

E 2. EXEEANENERTEE

Figure 3. Schematic diagram of temperature
measurement points around the window frame
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Figure 4. Schematic diagram of temperature
measurement points for the joint of the first
floor exterior facade
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Figure 5. Schematic diagram of temperature
measurement points on the exterior facade of
the second floor of the fire room
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Figure 6. Standard time-temperature curve
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Figure 7. The average temperature inside the fire room (composed

of the average temperature of 11 temperature measurement
points from thermocouple 1 to thermocouple 11) curve and
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Figure 8. Temperature curve at the lower window frame
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Figure 9. Temperature curve at the left window frame

& 9. ZAMEHELIR R Lk

FEME AL, BT RURIGEIE, T 8 min, AR AR E T H SRR ERE AR E, AR EIE
EORIEAEAL, 8 min JEARFEBHTR, Ak 5 ORI ERERAIR T I R T AR R AR A, BrHERRYE
AN, Ao EHER L CRiEAT R AR HIABE, KB R R BHERIE - ARAT AR R R AR 1285
&, ZEMTN N Y 10 em YEREI YL BT HLZY 27 em YERER O ERIRRPRHGEL . ZE MR b 3 BURKE CBRAL

AR AL, T RS2, AR R AR IR R v T S ORE A RRE AR B, (H A mUAL IR
FEAEAERT 15 min —E b, S, AR KRBT A EAR, B O AR AT M, 1l
£ 23 min i, A K IR, GREMBHRFEIIREE, AT R AL IR (AR T I 5 PR IEA RRE R AR
FEAEHRRE o RIS, BHEA DU R 00 ) Py £ 140 mm SEEI AL A 00 P9 2 690 mm SEEI Y M
£ 500 mm Yz [ A IR AT RER IO B . AT I T 1AL 3 B EURRAL .

DOI: 10.12677/ms.2023.1312123 1108 PR R


https://doi.org/10.12677/ms.2023.1312123

FHER 45

1000
900
800
700
600
500
400
300
200
100

e CCH

A\
7T \\

ad \ |

/ \

//
L/

4
/ — AMEEARELRE
— AMEEREMRLRE  —
|
10 20 30 40
IFE (min)

Figure 10. Temperature curve at the right window frame
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Figure 11. Temperature curve at the upper window frame
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Figure 12. Temperature curve at the right joint
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Figure 13. Temperature curve at the left joint
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Figure 14. Radiation curve at a distance of 4 m from the center
of the window
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Photo 1. The placement of combustibles in the fire room before
the test
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Photo 2. The wooden crib fire burned to the upper part of the
first floor window (at the beginning of the test for 45 seconds)
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Photo 3. The flame spread to the upper part of the second layer
window (at the beginning of the test for 3 minutes)
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Photo 4. Flashover (at the beginning of the test for 8 minutes)
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Photo 5. Condition of insulation material on the left side of the
window after the test
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Photo 6. Condition of the window wooden brick after the test
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Photo 7. Condition of the horizontal sealant after the test
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