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Erosion damage and evaluation model of polymer cement
protective layer on concrete
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Abstract ; In order to explore the erosion damage mechanism of polymer cement protective layer on concrete surface
of water transfer project under the action of high-speed water flow, the erosion characteristics of protective layer
were studied by using improved high-pressure water gun erosion test equipment. Four characteristic parameters
including maximum length, maximum width, maximum depth, and volume of erosion area were extracted by 3D
scanning. The erosion damage pattern, damage parameter evolution law, and damage mechanism of protective layer
under different spray pressure, spray length, spray angle, and spray time were analyzed. Taking the maximum
erosion depth of protective layer as the target value, a prediction model of protective layer erosion depth based on
Logistic regression function was established. Results show that under the same working conditions, the four erosion
damage characteristic parameters of protective layer all increased with the increase in spray pressure and erosion
time. With the increase in spray length (from 0.5 cm to 6.6 c¢m) , the erosion pattern of protective layer changed
from "hourglass" to "strip". In this process, the damage effect of hydraulic fracturing on the interface between
protective layer and concrete decreased. The proposed prediction model of erosion depth of protective layer achieved
good accuracy, and the erosion damage degree of protective layer could be significantly reduced by increasing the
spray length and spray angle, which provides a reference for the surface protection design of concrete engineering.
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Fig.2 Erosion resistance test equipment and test conditions
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Fig.3 3D scanning and data processing of erosion damage
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Fig.4 Cloud image of damage depth of polymer cement protective layer after erosion for 90 min
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I 55 T H,/mm a b ¢ d f R?
WIS 0.5 em 0.09 8.37 12.15 1.74 34.26 15.47 0.988 5
BEEHCEE 4.0 em 0.24 7.25 11.47 2.32 39.81 23.49 0.9757
WK 6.6 em 0.23 8.53 49.26 4.92 32.16 15.56 0.972 6

AN TR S5 61 HE 0.12 6.93 61.33 15.77 36.50 26. 81 0.768 5
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(a) 0.5cm
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(b) 4.0 cm
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(¢) 6.6 cm
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Fig.9 Evaluation model of erosion depth of polymer cement protective layer under different spray lengths

HY 2.3 5 AT, M5 e Ty IS S 3 ] 5 B
T 55 7 R P A8 A0 T i ik A 45 25 7 AR AR R S )
R T RERE VAL FLA W A B g R B LT R
HENT B A K e B B 2 Dl AR PR A A AR AR T
B 107 [ 5 6 W 7K U B 7 J2 ok 72 % 3 Tt s 5
JE R sk i ] e 75 A AR AR | bt A A AR A 56 S 80 n
3R, WIEABIRIR RPAUA 0.768 5, 2 BAR AL Fi
(-5 S2MME =2 18] () 22 S PR A B i, 0 O W A
&R 45° 0 I BGAE 3 = TR, A 1, 2 mE g

AR AR I VR IR R 0 = 2 i ) b b I Uk A T
AR, I 90 ] 14 IE 1] s ot VP A2 S DT A o ot
LR X PR 0 B U A R N A2
TP 10 H 90° WS 25 4F /K Y /E FE B — | 1Y
R IE ] il | Xt T BN S SR E R 2 EOR

XFECIEN 9 A1 10 AT LA H |, W B Fme it £ 52
4 ARG T LA =5 AR 5 K D8 I 37 T2 A o e
JE 30T DL A S Ry B b TR ol ) By 47 R
SR . AR 28 52 v K i o A A SR A |



- 96 - S NS D A N - ¢

55 4%

AP KB B R K R T 4 R X X L TR R 2
PURTREE L Z5 A HEAT B 57 I, T LAE 3 A A AL
i B A R A e ey A rhOK R Y AR AT Ok
e B 3P = Y IR A

o K M HETNE

10 REWKIRRIHE MR 5T /A E R0 E e
HERTRE
Fig. 10 Evolution model of erosion depth of polymer cement
protective layer with spray angle and erosion time
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