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Iﬁﬁgﬁ 0.0124 0.0421 0.0236 9.60 10.08 112.90 2.06
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INF IS EAER 110.7 %o X UL B R MAER W, TEALSBEEHEE G FLEEZEFL;
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AR AL FLARIE I T 80 nm, 10 B KT IR A7 AL AR A R AL B K B . 33 TR R I B Bt 2 1R ok A Y
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S A MRS R, FHRK S AR S — 25 5 SO 5 il R B - e T2 PR R R B

300pwm 20pm
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50pm 20pwm

(a) BUIZ S REAT DLBRS 25 28000 051 (b)) L e AT DL B AL 2

4 B EHETESM BT i I

w4 AWHAFRZS TR B E HATR AL %)
JLH TV 1 AU A JE VU 2 A DU 2 JE VL 3 A DU 3 AW
Na 0.88 1.24 1.24 0.88 1.18 1.30 3.6
Mg 1.60 0.71 1.60 0.85 1.36 1.28 -37.7
Al 4.70 22.31 5.66 25.79 6.24 17.44 294.8
Si 36.00 48.73 30.22 50.89 39.05 45.88 38.2
1.25 5.44 1.11 1.54 1.20 0.91 121.6
K 2.49 5.47 2.43 4.68 3.68 6.94 98.7
Ca 48.65 5.68 54.26 3.95 44.54 8.94 -87.4
Mn 1.07 0.61 1.11 0.23 2.88
Fe 4.43 9.35 2.87 10.31 2.52 14.43 247.1
T AWRIR UG I 5 4 D0 RS B a3 b, SRR T I IR R %00 3 OF 2 BRI
£S5 MGEHRZE IR N E LR (Ff2: %)
JLER TGV 1 GRS EOM A2 A2 I3 A3 AW
Mg 0.90 1.66 1.22 1.45 1.31 1.19 25.4
Al 4.89 16.36 4.69 17.98 6.75 21.92 244.5
Si 46.86 38.60 45.66 28.92 45.72 37.21 -24.2
P 3.14 4.20 2.88
3.36 3.25 5.68
K 3.38 2.97 3.23 2.78 3.71 4.25 -3.1
Ca 40.22 7.26 42.32 8.82 39.40 6.17 -81.8
Mn 20.33 25.55 11.27
Fe 3.75 6.32 2.88 7.05 3.11 9.43 134.1

T AWSRRIBIG I 5 % 05 B & SN e G or e, USRNG5 %00 5% F B & AT

247.1 % hoCE WK IG Il F 0 DURE & 20 o — A i S AR T I e 25 5, B AT
SR A H ), 3R I DR SR A A A L K g Mk 2 2 T 2R BRRAE KR . George %V HFSE
KB, KR R AR G 8 1k R o o VR S W, FL 15 % ~ 20 %M Bk TR R TE R Z IR R
G5 T2 e A 22 0T 1 o Vachet 257 A 0 T 04 19 2 LEE 715 (MEFP 1) K AR i i % 0 26 0 48 o 28 1IN
WA TR ZE ). B— 7, Swann S5 K BUBE D S0 DAL 22 35507 A B G 2 2 B E ] R K s b Y
BhOCE T 30 % ~ 100 %5 HE#H W ERAEFEFLERIA G © E2ARKMIA G, 51572 N 08
TR R KRF 622 MR KIS, FHREE T 87.4 %, X J& D8 JE B K F FiR
36 L A o0 28 2o SR WO A TR ISR S FTH AR IR T B B DL5E, S AN RS K e K Ak
BT PR TR S R CIRET

MERSTTLVE H, Wi RN - 208445, FFEH, FooRMEITR R m, FH8mr
244.5 % 134.1 %5 oG ER W KRG I (i 00 DB & 20 b i 50 3 i R AR e il il 25 51, Fr LA TS
BT, B R KIEFBAR, SRR T 81.8 %; HIMME F. XULWIFEE HIG A, TREE L
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B T L] M 00 ) R R P R A ARG

34 ERASESH B TRELPEITRIENRE, I B8 S SRS R TR 55 P FR 612
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1 i A T DB 4 1.65 8.73
1 i A A DR 2 1.76 5.09
RiEAR 7T 43 /% -6.7 41.7
37 R JC DL A 4 1.26 19.2
B R AT DB A 20 0.81 3.45
REAR 43 /% 35.7 82.0

T SUEFRR RIS R IR 20 Y i

Xt TR UG I R SRS S R A, AW ER A, RN, W LUE AR, B
G REREAR T 35.7 %5 X TR UG G G B IR TS & B8tk A HISIFRRAR T 41.7 %, B SRR
T 82.0 %o X BT i A 5 ol 101 2 A A G A Bl TR A 1 5 B S R R R AR, T R Tk R S 1) B AR
Z, FLARMR A B, R R R A

4 45t

A SR FHAROW I 42 e AR 6 e A PIOVR BE S P R AL AT T RAE B SY, TR G BN A TR R
5, TR SR MY R 22 S B AR K e B KA, PR A R A, 3 AMTB IR B A I SR, X
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Experimental study on concrete deterioration caused by Limnoperna fortunei fouling

YAO Guoyou', XU Mengzhen', AN Xuehui', YAN Zhenrui’, QIN Xiaochuan®

(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China;
2. Guangdong Hydropower Planning & Design Institute, Guangzhou 510635, China)

Abstract: The concrete performance changes caused by L. fortunei fouling has important reference signifi-
cance on decision and selection of anti-fouling measures. To study the micro performance changes caused
by L. fortunei fouling of the homemade specimens colonized by L. fortunei for one year and the cores from
the zones colonized by L. fortunei for more than 20 years, indexes of water absorption, pore characteristics
and distribution, surface morphology, element composition, and calcium minerals were compared by water
absorption method, mercury intrusion method, environment scanning electron microscope method and thermo-
gravimetry method. Quantitative analysis indicated that the pores of different sizes increased, resulting in
bulk density decreased by 13.5% (colonized for one year) and 19.5% (colonized for more than 20 years)
respectively, and water absorption increased by 82% (colonized for one year) and 101% (colonized for
more than 20 years) respectively. Concentrations of aluminium, manganese and iron increased whereas calci-
um especially calcium carbonate concentration decreased by 41.7% (colonized for one year) and 82% (colo-
nized for more than 20 years) respectively as a consequence of the mussel colonization. Therefore, the colo-
nization of L. fortunei can cause micro—properties deterioration of concrete. The longer the colonization peri-
od, the worse the performance deterioration.

Keywords: Limnoperna fortunei; concrete deterioration; absorption; pore characteristic; surface morpholo-
gy; calcium ingredient
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