2025 %7 A KiE A2 Jul. 2025
FTH EH 636 H Port & Waterway Engineering No.7 Serial No. 636

T TR B R/ B 5 W & 5 1 =4
RTINS P REXT EE 3

B, E AR, RER, Wi
(F R T RA LA, KT HEha ARER R BERFLELTRE,
TRERAEAMAETELEE, A SN 510230)

WE. WAHRBEIR WO D SRR R RgE L L Muat Ak, BIMMpRELEMOEIRFEER L
HEREL, RERTERFHRERBMNELBDL FRAFHEFRETRME T WGBS T, AR X HL
FrAHBL(XRD) . A ESATAL(TG) . 236 w42 (SEM) FMULEAEF B, 4R A 454k = 4 89 4L 3 R . BEILTE 5 voh BOAR AR B ik
LM RBAT AT, sk, B AR ERRENTMGE IR ZHAORBES REFHIFHELAHK, R KA. R
EFEAE, MAER W 2R ARG BB R Rl FRBERKRE, FEMRRE, TRANTKMEEHR
T TR T RARAG 454k = M 0 R ARG K R RGR H AR, 5804 2.552 2, 2.341 4, 2.340 5, 1.990 3; %t L F A WT4R 45
Ak = 6y AR T A L B AR 137. 06~ 154.70 GPa, FEJE-F3{H695EE /£ 1.001 0~1. 149 0 GPa; %t L TR B M4
AR E M 8 TR AL S 3918 4 125. 89 GPa, ARJE T34 0.892 4 GPa,

KR, EHREE, WA, KRR RS MWLM, S FEHk

FESHES . U654; TU528.01 XHEARERD: A XEHS: 1002-4972(2025)07-0043-08

Comparative analysis on microstructure and mechanical properties of
reinforcement corrosion products before and after concrete cracking
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Abstract: Determining the microstructure and mechanical properties of reinforcement corrosion products is
crucial for understanding the concrete structure durability failure and developing the concrete corrosion-induced
cracking model. The reinforcement corrosion products before and after concrete cracking are sampled and analyzed
on the basis of a decommissioned bridge in Zhanjiang and an aging wharf in Wenzhou, both exposed to the real
marine environment. The chemical composition, microstructure, and volume expansion coefficient of corrosion
products are measured by X-ray diffraction (XRD), thermogravimetric analysis (TG ), and scanning electron
microscopy (SEM). The nanoindentation experiments are carried on to determine the elastic modulus and hardness
of the corrosion products. The results indicate that the main components of the reinforcement corrosion products
before and after concrete cracking are oxides of iron and oxyhydroxides. The volume expansion coefficients of the
corrosion products in different zones, including the splash zone after cracking, the splash zone before cracking, the

tidal zone before cracking, and the submerged zone before cracking, gradually decrease, with values of 2. 552 2,
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2.341 4, 2.340 5, and 1.990 3, respectively. Furthermore, the average elastic modulus of the reinforcement
corrosion products before concrete cracking ranges from 137. 06 to 154. 70 GPa, while the average hardness ranges

from 1. 001 to 1. 149 GPa. After concrete cracking, the average elastic modulus of corrosion product is 125. 89 GPa,

and the average hardness of corrosion product is 0. 892 4 GPa.

Keywords: marine environment; reinforcement corrosion product; volume expansion coefficient;

microstructure; mechanical property
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corrosion product samples
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Fig. 1 Sources of reinforcement corrosion product samples
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Fig.2 Nanoindentation testing samples
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Fig.4 TG and DTG curves of reinforcement

corrosion products
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Fig. 6 SEM images of reinforcement corrosion products
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Fig.7 Nanoindentation curves of reinforcement

corrosion products
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