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Seismic strengthening performance of JGN-type building
structural adhesive with high temperature resistance
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(College of Architecture s Anhui Science and Technology University s Bengbu 233100, Anhui s China)

Abstract: To effectively enhance the seismic performance and seismic levels of building structures, the
seismic reinforcement performance of JGN-type building structural adhesive with high temperature re-
sistance was studied in this paper. A JGN-type building structural adhesive with high temperature resist-
ance was prepared by using highly active phenolic amine (T-31) as the main curing agent and polyamide
resin as the auxiliary curing agent, combined with gas phase silica black, ultrafine quartz sand, asbestos
fiber, nanomaterial, and epoxy resin. The effect of different proportions on the seismic performance of
JGN-type structural adhesive under high temperature environment was analyzed by using a universal tes-
ting machine. The tensile strength, compressive strength, and compressive elastic modulus were taken as

the tested indexes. Test results show the following: When the mass ratio of the curing agent is 45:15,
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the content of fumed silica is 4.5% , ultrafine quartz sand is 10% , asbestos fiber is 10.5% , nano-SiO, is

3.5%, nano-CaCOs; is 2.5% , the tensile strength and compressive strength of JGN-type high tempera-

ture-resistant building structural adhesive will be higher, and the compressive elastic modulus can be

optimized. With this proportion, the best seismic strengthening performance of the structural adhesive is

achieved.

Keywords: JGN-type; high temperature resistance; building structural adhesive; seismic rein-

forcement performance; universal testing machine
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Fig.1 Test results of compressive strength and
compressive elastic modulus with varying

curing agent mass ratio
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Fig.3  Test results of compressive strength and com-
pressive elastic modulus with varying content of

fumed silica

WL A M IR 3 AT Lk B A S e SR B
0V MEINZ 4.5 %0 Myt B b, TGN R e Ik 2 SR 235+
JBE 1) R 4 5 B 5 e 4 s 2 S R R AR B
LA TR Z 70.0 MPa, 1.6 GPa,

PR ARG R IR R AE T, TGN BY TR 5 i g 5T
5 K6) JE 1) S 46 5 32 R 4 L A 2 B A AROAH 1T R
BRI O AL /NN T TGN BT i i A AR 45
BRI BIME . S BRI AR A i L & 5 5
TR A G L AR USSR 2 B T 3 A 1Y i
Bl i 3SR A ) L I AC R B AR A D PR AR S B 2
JIE LSS W 45 1 B A M AR 25 ROM I ke BB B AR X
JGN 7T e 7k 2 50 45+ e 1 fod 22 1 5 90 1k 2F A7 AR
b ABJE X TGN AL 55 i A SR 45 A4 JE 1Y) s 400 54 B8 A7
TE 57 TS e, T LATE A TGN Y T v i 2 S0 45 ) JiE
B, M o R 4B T R 4.5 %6, BB JGN AU i
e Tl JE AR 5 A G ) P i e £
23 EBHRARMDBENIEERSW

R MR A A7 B AP 45 T X TGN Y i v U A AR
S5 K6 JEE B0 A2 0 [ Pk R A 52 MR K TGN TR i v L BT
S5 B oy R A A S b B AR IRE 0%, 1020,
20%6.30% 40 %0 » [ £k 500 5 bR AR 4515, KA H
HKEBREE 4%, ARG BRE 10.5%., K
SiO, B 3.5% .40k CaCO, BHEE 2.5% .



%44 5

A 2, 45 TGN Ui 125 1 0 570 4% ) I 0 7 I 1281 44 g 0T 5 1063

BEACPETS o i 20 47 SR 4B 48 X TGN B TR ey il
SRS R T T I P B A S
KA SR AN A 4 B

100 F J4.0

JE 4555 /MPa
o0 O
N (=)

e
JE4 AR H/GPa

x®
(=]
T

—o— JRAE LS

75 b —o— JRAFHERE R {15

0 10 20 30 40
BN A TSP 45 /%

B4 Bk BT ATHEEREL B
kAL F 0y 9K & R
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pressive elastic modulus with varying content of

ultrafine quartz sand
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Table 2 Effect of the variation of asbestos fiber content
on seismic performance of structural adhesive

at high temperature
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strengthening performance of structural

adhesive
K B PL g i 45 1 i .45 7 M
Rk /% /MPa /MPa KL/ MPa
0 51.13 19.03 2.68
1.5 50.97 21.77 2.78
S0, 2.5 50.68 20.75 2.84
3.5 55.74 24.44 2.91
4.5 52.93 23.77 2.99
5.5 52.86 18.31 2.93
0 51.13 89.49 2.68
2.5 50.95 96.56 2.98
CaCO, 4.5 45.34 99.78 2.86
6.5 44.65 98.39 2.95
8.5 44.41 97.69 3.06
10.5 35.31 98.16 3.22

Iy MT R 3 A5 NI L AE JGN U TR iy i 2 SR 45 4
Jie T T T I8 K SiO, o HE R AR B 46 50
ARG AR N BEARAS R RN . R GK SI0, $#
2 3.5 %, PSR ol 55.74 MPa, IR N e K
{H R 40 0 B o e KA. JRIEZ G52k Si0, ki H
B 5RO B 90K SIO, B L, 4
A B B AR 1y i B AR AP AE . 40K SiO, B,
YK SIO, LT 18 55 4 g e AR A Aig HL 43 A 3 5 M
GF RERDZRGIK SIO, BN 3.5 %I 410K Si0, ki
T E G5 A0 Jie S A g BEL A3 AT 3 50, B A i B e
MYk SiO, B K 5.5 % H L 40K SIO, KT
b TGN Y it 5 ik 2 590 445 440 e v floh A2 1 L 66 R I
NG AN b B, 7 A R 4R R AR /N AR
SiO, B HAE L JGN YT = i 2 57 25 #4191 45 3
PERE AR K, Rk SIO, KT /Y A 58
L AL AL TGN Y it 55 UL 2 550 45 14 e 1 3 A
L, PR R AR K, TGN Y TR g I A AR 4 M SR BT
PR I (M e kAL

Iy ME R 3 A5 RIEAHL YK CaCO, BRI L
BF, TGN 70 i e il 8 S0 485 g I 1 oz fofr o B A8 /N, Y
ik CaCO; BHEA KT 8.5 % I, 17 i1 5 Ji5 78 /N iy
W B R A, TSR 40K CaCO, #8148 10.5 % - Fii fli 3
JE4 35.31 MPa, LR B AR /N R 2 JGN
TR v i A2 SR 45 ) JE TP AU R AN K S Ay BUE R AT



%44 5

A 2, 45 TGN Ui 125 1 0 570 4% ) I 0 7 I 1281 44 g 0T 5 1065

— A, YA BRI, TGN SR i g R S 4G i
AR B N R OR R T REN KA L,
JGN Ui ey JH5 2 AR 45 A0 IS o B 4 v o AN AR 4K Ca-
CO, BHEIE 10.5%, JGN R =5 5 7 57 25 #4810 2%
JE AR L AU A B AR R B A 2 R e L AR
23X W 9 K ORE - B AL MR B AF L JGN B it 73 i 4
SR RS BV U B 25 L B T 2L PR 1 1 BE R R
gk CaCO, B & £ )5, JIGN AU = i 2 5 45 14
FEE e 725 o [ RE A A b PR e s R AR AR . R A
K CaCO, A & J&E T W7, B & 8 2%, ol fltfb
JGN HRYTiif e 85 22 50 245 4 e %) s 4 e P 85 L BB
EVEREM AL . L, 285 #1891 K CaCO, 8
WEREN R 2.5% .,

3 HmEMEMEREXTEE

it — P B A WS BT B JGN BT i i
SRS A 2 FO 0 7 o T 4 B L H JHE 5 R R A B 4
L B P 45 R e B SR A I R TR L

E K 3 A [ B9 B TR B A I 25 A
I3 PR AS BT T BT TGN BT i i A SR 45 A JiE L BR
S L ST AE F I B R A A A O I R 5. B
TRBE L H RS S BN 4 Fr5,

x4 HBRKGENSH
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Table 5 Test results of different structural adhesive
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