%42 % H2M K& X FFROBAXAFRO Vol. 42 No. 2
2022 4 3 A Journal of Chang'an University(Natural Science Edition) Mar. 2022

SE 5K w, HOEEE A IR AR TR K R R B P A SR TR E L A R ALERLT . K R A AR CH ARSI 1 2022,42(2) 1 32-42.
GUO Yin-chuan,ZHANG Chong,SHEN Ai-qin, et al. Durability and mechanism of waterborne epoxy resin modified bridge concrete in humid
and hot environment[ ] . Journal of Chang’an University(Natural Science Edition) ,2022,42(2) ;32-42.

DOI:10. 19721/j. cnki. 1671-8879. 2022. 02. 004

A AAER I R AKVE I R i iR R TR B 1
M} AN S LB

FRNK AP RE L A EXAAKER.M £
CRFEK HFPRALIX A B T RS AT 56 0% DAY 795 710064)

W B AAAKEBHGO R RRE L ARSI ST R RS LA, R R KRR
B ab i Bt AT RO AL, £ RNAEBUR AR, A TRl 2R B 5 KRGHEEARIAR %17
R R AR REM IS ENHERELORAD T HEERE RER ARG,
IR R R k2 S MILILIR TG U AF R o AT K SR BT AE AT AR R i £ WL IL & M B EALEE L )
HIERTHERBE LI LEMEHERBEIRSBOMANR, IRERAN . 0B U REIREA

B PG MR R A A A R R ERR 3N B BRE S, TR REIRAM I 2 F &
%T#}‘%’éi&zﬁi%ﬁ%%%ﬁm‘im,lﬂﬂﬂ‘3/ 5B 0 K IR AR IS BB R R L RS R b
FREFERG;ETEMARRC0 REMHT 00NB TR RE Lot Bl RA, L ERER®RZ
ik 3] 92. M,r}c MR BN BE 55 A 300 0T, KM IR A g Ah MR R R £ ey SLLE M AR LR AR e B
EFRREF HMERBELGEILRET . FHIL B IURE S5 A B 20,31 %6.29.11%.9.49% , B

3L A BLGILE ZEFERK R HARLI, FHLERILREERERA RIFoMLE, &
BHFEEAAGKEREMBETAR A E/KRE LHILRE  AAE AW, AFAE T AR L
MR A IR & s e, KB AR R AT &R A KA R RE L6t AR

RAFOI R,
KEIW AR TR L RBEIREAMIE ;WO BARE A B T HEMRR
FE 4% S U416, 216 XEkPREARD A i“ﬁéﬁ%:1671—8879(2022)02—0032-11

Durability and mechanism of waterborne epoxy resin modified bridge

concrete in humid and hot environment
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Abstract: In order to effectively improve the internal structure of bridge concrete in hot and humid

areas and improve the durability of bridge concrete, waterborne epoxy resin was used to modify
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the bridge concrete, Humid and hot environment was simulated indoors. Based on the electric flux
test, water seepage height method and sulfate corrosion resistance test, the influence of water-
borne epoxy resin content on the chloride ion penetration resistance, impermeability and corrosion
resistance of bridge concrete was studied. The improvement mechanism of water-borne epoxy
resin on the mircro pore structure of bridge concrete was analyzed by mercury intrusion method
combined with micro pore morphology. The relationship between the pore structure of bridge
concrete and the impermeability of bridge concrete was explored. The results show that the
reasonable amount of water-borne epoxy resin has an excellent effect on improving the durability
of bridge concrete, 3% (mass fraction the same below) of the water-borne epoxy resin
significantly improves the resistance to chloride ion penetration of bridge concrete, at the same
time, the impermeability of 3% water-borne epoxy resin modified bridge concrete is also
significantly improved, under the condition of 60 times of dry and wet cycles, the modified
concrete with 6% waterborne epoxy resin has the best corrosion resistance, and its compressive
strength corrosion resistant coefficient reaches 92.3%. When the content of water-borne epoxy
resin is 3%, the improvement effect of water-borne epoxy resin on the pore structure and pore
size distribution of bridge concrete is the most significant. The total pore volume, average pore
29.11% and 9.49%

respectively, and the proportion of multiple harmful holes and harmful holes is significantly

diameter and porosity of bridge concrete are reduced by 20.31%,

reduced. At the same time, it is found that the average pore size and porosity have a good
correlation with the impermeability. The water-borne epoxy resin with reasonable content can
effectively reduce the porosity of concrete, fill the connected pores, hinder the migration of
chloride ions in the concrete, so as to improve the impermeability of concrete. The waterborne
epoxy resin has a good effect on improving the durability of bridge concrete in hot and humid. 4
tabs, 13 figs, 28 refs.
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enviroment; chloride ion penetration resistance
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Tab.1 Technical indexes of waterborne epoxy resin
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Tab.2 Mixture ratios of bridge concrete modified by

waterborne epoxy resin
SRR (kg » m™ )

K| AIER | RS | k| ok
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Tab.3 Evaluation of chloride ion permeation resistance of

concrete (electric flux method)
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Fig. 1 Chloride ion electric flux meter of concrete
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Fig. 6 Influences of water-borne epoxy resin contents on

chloride ion permeability of concrete
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Fig. 7 Influence of water-borne epoxy resin contents on

water permeability of concrete
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Fig.8 Variation of mass loss rates with dry wet cycles
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Fig. 9 Variation of corrosion resistance coefficients of

compressive strength with dry wet cycles

ZiA I 8 AN 9 T LI H B AR K R AR
SiR R 5 iy 2% KRBT B W ) TR S ok A O R — BoRy
FEK VA AR AR R 3205 6 20 it i Ji ik 2R 4%
o8 AP o AR AR T A b R B AR i . T
KA T W) 5 T R £ ¥ W BN 7 A Y S ok 7 5
P 2 B TR 36 - 1) % 5 B2 39 » T A BT R
JEE 5 o 2 5 2 3 5 A TS e AR R T TR A
T I 7 W 7 A T R R K S D BT 1 S R
AT 2R DL ECR L P 5 R i AR T K TR
A IR BB A BB TR BE 0 Rk
AE X T2 25 KPR S I A RS AR N AT G L AR P
PRI BE 0% A TR BE PN R RS 18] AR 25 A
L AR (N IR X (D P e Gl
AE 1t o DA 90 /> B AE 2% 5% 1) 7 A RN R /D TR
i3 w7 I S AR < o £ N 8 G )

ER™.
2.4 KMEREMEAENRERLAEHSHR
s HEXES T

F A AN FRDK PRI E AR 15 T B IR EE L Y
LSS HUE k. R 4 0T LB I, B % K M3 R
P2 B R SE  SAL B P 2 FL AR AL B R B
TR A i 4 T e A e TR L B T AR S B S 4

TG REAR 1 3, K Pk IR B A IR 48 R 3 260 It s AL
Blie 7 2 fL AR LB SRR SR B dR NME . a3 i R
0.051 mL/g.30.2 nm,11. 73% ., Ak T 5 IR 5t
+ . B8R 300t IR EE L ALBUR AL T 9. 492, 1M
MBIk F] 9 VoIt TR FLBRIE N T 3. 94 %
KYEAE R G IBH R 300 6 Lot TR EE + R LB
Ay BIREAR 20, 31 % F 10. 93 %, F- ¥ FL 7% 43 i) B A%
29.11%.19.01% , LM SHOLImEE R LW, 3%
55 09 7K VR PR SRS I el 50OR B A, B AR AL
B FF- LA BRI A PRI T B &

F4 FAKMAEHEBETHRERETALHSY

Tab. 4 Pore structure parameters of bridge concrete with

different water-borne epoxy resin contents

W I MBS/ | BALBREA/ | FAL | LK
s (mLeg | (m*-g 1) #/nm | &K/%
PMoO 0 0. 064 10. 36 42.6 12. 96
PM3 3 0.051 12.22 30. 2 11.73
PM6 6 0. 057 13. 06 34.5 12.75
PM9 9 0.070 11.57 44.7 13.47
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Fig. 10  Pore size distribution of bridge concrete with

different contents of waterborne epoxy resin
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