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Abstract; In order to study the shear mechanical properties of ultra-low energy building sealants, a
monotonic loading test was conducted using a single-axis testing machine on the sealant layer. The influ-
ence laws of the thickness, width of the sealant layer and the elastic modulus of the sealant on the
shear performance of the sealant were analyzed, and a shear stress calculation model at the sealant
layer was established. The resulis showed that the failure types of the specimens mainly included the
failure of the bonding interface and the shear failure of the sealant layer. Under the same strain condi-
tions, the shear stress of the sealant was negatively correlated with the thickness of the sealant layer
and positively correlated with the width of the sealant layer. An internal force calculation model appli-
cable to the sealing glue between joints of ultra-low energy buildings, which is mainly shear-driven and
the normal stress can be ignored, was proposed. The calculated values were basically consistent with
the experimental values.

Key words: ultra-low energy consumption building; sealant; mechanical properties; calculation model

WA A ERBETRSEHLAY H 25 ™ IR RN R 8 (47

Vol.42 No.3
Jun. 2025

Tz - R BARREFE R S B S T
BV IR s A S A TR S ) T T
AR S A AL 1 B 52 3 SRR IR ATk, A

R A SR UM S S I REAE A B H A Y

Y%= B 1. 2024-02-14

1950 4ELLK B L2 Tl i & e G W16 U

E4WmE . EHEHE AU EHRE B H (2022YFE0134100) ; P AN JmRHE B & -2 % B3 H ( CSCEC6B-2024-Z-4)
E—1EE 1 (1993—) , L e e A T TR, R i) - s i TR S
« BISIEE  ERIE(1993—) , 5 bR A 4, TR, AF5E 07 . & B ST A st



2 Wodb TR R ol (A R OB 2 R

2025 4F

BPPERE BT R IR A SR S A
R LR B K 5 B R A Ry R A RE R SRR 4
MRE, LB UM e B OC R B @Y 1 S B
K R R R B IR YRR I A K B
SR RIS B2 AL | 5% B FE AR LBy bl P B,
AMTBERH 1R ¥ #A25 SHB 05 H2 i 2 500 1Y f T
PPERE N HRERE RS RERE ., SR, %5 B 7E 5K
B I FH PR T I 52 2% ) ) 2 R B AU 45,
R I ANAE P b = 7 5, 8 354 I 55 D) 3R 2 35 =
PR AR AR RE A AR DI, BT AR I
EMAL) 700 {2 FETT BB AR BT DI AR T
AR BT S 80U 5 S, R R AT R R T %
BT BT VI B

Y&5 Rk AR TF R T N T AR RE
TR B A By U I, B9 T S R 2
N 75 23 A5 2 00 TR FRRG 42 1 BE 1 E A, kB
SR T i S W IR B D) 7K 2K RE ) A 8T U] AR JE B
A K R Lacasse 2518l i /R R
SR 2.5 mmx2. 5 mmx 10 mm A /N PF
Al %5 1S 19 8 R 0% 55 01 2= RE KA g R S
ASTM D1243 #LIE H A A9 bR HEAR RS (12.7 mmx
12.7 mmx50. 8 mm) fT 15 45 8 o 17 X L 43 B &
L, MM 2% T8 TR A EL A R B 858 /N3l 14 1) 9% 57 B0
Z 5 bR iR 9 25 LS ML, Nemati %% 3
i R BT VI, K B [ b 28 5 B S il
ARG LAY SR, F5 T
SEUOTIRT T A o e v SR TR L AR | R e A
10 7510 B i A B 7] 5 Xof s it I S B b o B
PEBE 952 0, & IR 400 28 6 DR Y iR R g ] i
TS 2 B T % 1 B, AR A% SR AETOR A S 4
PR T AR ADL B AT T A 2 )2 ) B U0 AT O R B
EHTYI N SR Tl % X, Yang 251" 3 i
XoF 28 5 Jise A 3 A AT 26 B D 5, & B B

i YR
B~

DI 7 72 A ) B B2 JRE E A 389 B g T i 4 Y
HBBERHRE,

FIROG T A BEAE H 51 v 8 R LA R4
FREE I W FEAT AN R 38 5 T JE AN [ RS 19
B 0 A B A9 5 SRR A VR R B BT
BTV RE , DT A 21 K2 Ak 14 55 D)% 7 TSR
B RS S IR (E O A, R ik 7 AR R A m] Ay 4
FIERRTE . A SCHESE O AR REFE £ SR 10 BT S it
TARBERL A | i aT LA 3 B B2 b1 A i
TR A R B S

1 LIt

1.1 gt

I B R AR, 1 PR RR RSUE 1A M
M, ek BOHL Y I, AR 4l AR 45 44 R 2 4 M
BEIEY (JC/T 989—2016) , 3% 1 “ 7 Al 11 IE
3, R B A e 5 B > K xR 75 mmx
75 mmx25 mm, 3 ARG o 2% 5 R T R
g R, AR I R A 1 BR
KHEA 25 R RE 10 2 R B, ) &
Y b SR % B ) (GB/T 23261—2009) Fl
ek T R A e T R AR 9% RS ) (GB/T 14683 —
2017 ) FEAT SRR BRI 19 2 I RP I AE 23 °C F7 97
28 d I3 AR 40 4 0. 500 MPa (IR F 4% 5
JU)F11.041 MPa(ilfF 4 50 J2) o HKi%h 3 Akt
I BT T I B X R EE A 45 mmxS5 mm
45 mmx7 mm 1 45 mmx9 mm 3 Fj %5 B I 00 #R
Reb, BRSO 1, B IRREFEE ST,
PUE RS e N N A ) e R FR U= e I
I B E BT, Ry i — 25 AT I )2 i R
BB PRI S BB B IR S N 75 mm
110 mm,

(b BERENTS mm
B 1 s R

Fig. 1 Schematic diagram of the shear specimen
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Tab.1 Cut the specimen parameters
WA HMEEE/MPa RZEBEE/mm  BOEEEE/D RZETE/mm B S AR ALY mm?
J1-10-5 0. 500 5 2 10 1 800
J1-10-7 0. 500 7 2 10 1 800
J1-10-9 0. 500 9 2 10 1 800
J1-75-7 0. 500 7 1 75 6 750
J1-75-9 0. 500 9 1 75 6 750
J2-10-5 1. 041 5 2 10 1 800
J2-10-7 1. 041 7 2 10 1 800
J2-10-9 1. 041 9 2 10 1 800
J2-75-5 1. 041 5 1 75 6 750
J2-75-7 1. 041 7 1 75 6 750
J2-75-9 1. 041 9 1 75 6 750
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Fig. 2 Shear failure phenomenon
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Fig. 3 Deformation of elastic adhesive body after loading
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Tab. 2 Test value of shear specimens

A48 PR 55 Y)5R B/ MPa NEAE Ry 25% B} 1 BTN 1/ MPa B YIEE/ MPa V-85 YJE i/ MPa
J1-10-5 0.672 0.112 0. 448
J1-10-7 0. 650 0. 108 0. 433
J1-10-9 0. 624 0. 104 0. 416 0. 395
J1-75-7 0.578 0. 096 0. 385
J1-75-9 0. 447 0. 075 0. 298
J2-10-5 0. 635 0. 106 0. 423
J2-10-7 0.614 0.102 0. 409
J2-10-9 0. 531 0. 089 0. 354 0. 425
J2-75-5 0. 785 0. 131 0. 523
12-75-7 0.722 0. 120 0. 481
J2-75-9 0. 542 0. 090 0. 361
THdT /v dy)  TyrH(dTy/dx X dx)
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Fig. 4 Test piece mechanical model during monotonic shear
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