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Early cracking characteristics of concrete strengthened with fiber mesh
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Abstract: In order to solve the problem that the cement concrete of the airport pavement is easy to produce early micro cracks during
the construction period and bring potential safety hazards to the aircraft operation during the service period, this study proposed a
method to strengthen the surface performance of the airport pavement by laying fiber mesh in the concrete surface mortar layer. Carbon
fiber, aramid fiber and basalt fiber mesh were selected as reinforcement materials to characterize the early cracking resistance of
concrete with the early cracking performance of mortar. The effects of water cement ratio, cement sand ratio, fineness modulus and
fiber mesh on the early cracking resistance of cement mortar in high temperature and multi wind simulation environment were studied.
The results show that the early cracking resistance of cement mortar is the best when the water cement ratio is 0.43, the cement sand
ratio is 0. 47 and the fineness modulus is 3. 4, and when the fiber mesh is basalt fiber with a grid size of 3 mm X3 mm, the
strengthening effect of early cracking resistance is the best.

Key words: concrete; surface strengthening; fiber mesh; plate cracking test; crack resistance performance
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Table 1 Particle grading of coarse aggregate

S ARRITFALI AU B4 (R /%
mm 2.36 mm 4.75 mm 9.50 mm 16.0 mm 19.0 mm 26.5 mm 31.5 mm 37.5 mm 53 mm
5~10 95 ~100 90 ~ 100 40 ~ 80 0~10
>10 ~20 95 ~ 100 80 ~ 100 0~10
>20 ~40 95 ~ 100 70 ~90 30 ~65 0~5

x2 IAHBRER

Table 2 Results of bending resistance test

WGl KK BE/% QRS YL/ MPa WGas KK WR/% AR i/ MPa

1 0.44 34 3.4 5.28 9 0.42 34 3.0 6.16

2 0.44 32 3.2 6.03 10 0.42 32 2.8 5.80

3 0.44 30 3.0 5.29 11 0.42 30 3.4 5.98

4 0.44 28 2.8 6.05 12 0.42 28 3.2 6.38

5 0.43 34 3.2 6.31 13 0.41 34 2.8 5.61

6 0.43 32 3.4 6.64 14 0.41 32 3.0 4.89

7 0.43 30 2.8 6.22 15 0.41 30 3.2 4.54

3 0.43 28 3.0 5.69 16 0.41 28 3.4 5.28

:
(a) ZRAELFLHEMIEAR (b)) FSLLFYEMIAEAR () BREF4EMKE AR
2 HFEMBHES
Fig.2 Fiber mesh morphology
x3I FEMEREESHE
Table 3 Performance parameter of fiber mesh
ep HE/ [ i v £ v S VR ILT YW G S v
(kg - m™) (J-(kg-K)™)  (W-(m-K)™) 10-6C - MPa GPa
LR AT Y AR AR 3000 0.94 0.0400 -7.5 0.28 127.67 93.1

Tl 2 A% A 1750 0.75 0.0223 -1.4 0.31 4210 230
T4 A A AK AT 1440 0.33 0.0440 -2.0 0.30 2053 126
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Fig.4 Crack evaluation parameters (different water cement ratio)
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Fig.5 Crack evaluation parameters (different cement sand ratio)
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FFE— R L RH AR T A 04 2 ; IR Y8l 1 21 4k Ik A1 222 A BE AN ZS i B ARG M fiShe T /N7

3 F

a. KR FEXS /K P b I T 2L REAT AR B2 e, H: 32 0 2o 52 0 1 Ac 4 RSB A4 79 5 T o LG R
SN K JERPIE FIF 2R RE , /KK Ly 0. 43 B /K IR IDSE RLIHUT R RE BT

b. A HER K e rb I BT SR REAT B AR |, H: 32 280 o 52 i K YR D SR KM AR A S B A RE 7K
R MRK PRSI IITRLERE , KD LE N 0. 47 (X TR BE LW 34% ) Kb IR I HTIT RPERE I
4

c. HFERDEO /K PP IR LI 2P REA — RE B RZ M), e 32 0 o 50 LU 3% 1 B 52 R K e 0 S S0 T
ZLVERE, MU BERIECN 3.4 I K URRD R RIS TUT 2O el
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d. ZF4E RIS AT 2 SR AU R LB T 1K VERDIK R IHUIT SRAPERE , AN [R) 21 2 RS A SE TR AN, 2
LT HE RS AR B s AR AR ST S THSCR AN TR, AR T O 3 mmx3 mm i, LB 2404 fiE
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