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Application of basalt fiber products in reinforcement and repair of old wharves
LIN Weiwei', LIN Meng’, GU Kunpeng', WANG Quanquan'
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Abstract: In response to the deterioration of reinforced concrete caused by long-term operation in harsh
environments in a large number of whaves built in the twentieth century, relying on the reinforcement and repair
project of Ningbo-Zhoushan Port phase Il wharf, we design different basalt fiber products to use for targeted
reinforcement and repair, which include using double-layer basalt fiber cloth (300 g/m” to 380 g/m”) combined with
adhesive to reinforce the panel, implanting basalt fiber reinforcement combined with steel sleeve support formwork to
inject C40 underwater non-dispersed concrete for increased cross-section method, and adding basalt fiber mesh
combined with concrete for surface layer crack control reinforcement. Combining with the construction process, we
achieve the comprehensive application of basalt fiber cloth, reinforcement, and mesh in the old wharf, and evaluate
the application effect of about 2 years after construction. The results show that there is no bulging or peeling
phenomenon in the basalt fiber cloth, and there are no harmful cracks in the basalt fiber mesh and reinforcement
composite concrete structure. The overall appearance quality is well.
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Fig. 1 Wharf layout position (unit: mm)
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Fig.2 Panel reinforced by basalt fiber cloth
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Tab.1 Main technical indicators of basalt fiber cloth
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Tab.2 Main properties of adhesive
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Tab.3 Mechanical properties of basalt fiber reinforcement
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Fig. 3 Pile foundation reinforced by basalt fiber reinforcement
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Tab.4 Tensile properties of basalt fiber mesh
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Fig.4 Surface layer reinforced by basalt fiber mesh
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Fig.5 Construction process of basalt fiber cloth

a) G 7E TR

b) 24 AR

6 ZREFHEMIAUR
Fig. 6 Application effect of basalt fiber cloth
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Fig.7 Construction process of basalt fiber reinforcement
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Fig. 8 Application effect of basalt fiber reinforcement
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Fig. 9 Construction process of basalt fiber mesh
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Fig. 10 Application effect of basalt fiber mesh
4 i

1) ASCRITFRUZ L IRAEEF A7 (300~380 g/m®)
S5 R HE IS AR AT IR, LR A i S
25250 mm LI&, B T EL, SR R
RIGUE TR AL A 100%, H 2 FJE A H 3
i . PR, SRR,

2) FIFHRLA Z ik 27 4 A 25 A N 1] S e
T C40 7K T A4 BICR EE - #E4 7 in 8 v hn
I A B R R e, PR TC 8% 7
2 AR JE AU BN R B, R A A T AT
2K,

3) FIHZ AL YL 45 G iR BE - 17 1H 2
FEZME, I TR E AR A SIS, i
TR R4, RWER kWA FEHNLE L, S
pUNGis =R SN

4) ZRALTYERE 21 gt RIRTCHLEF 4,
HA T # EResr . W MR IR 42 G v fr L
Yo, TRENHRM, R R R £ 2 ) o e

o) 24FJERUR

S AT 2 2 BA AR R AT, AT
AREEAIERL, BA—E AT REIEH,

SE K
[1] B, AT XU, 5. i sk 258 16 40 2o 4L R
R[], 7Kz T2, 2017(10): 135-138, 148.
[2]  F R, SBIE, Sibw, 4. B0 IRE+ e 2
TR AREG[]]. KB THE, 2022(1): 87-94, 130.
[3] HEHE SR m R IR I R 1], B,
2021, 49(6): 91-94.
[4] Mttt As, MEaE Ak [ P9 Sk 27 48 7=k BUIR Kk R
BT, FEILR AR BE 4R, 2022, 44(6): 25-29.
[51 SKEAR, AR, XIS, 55, 32 XA LF e A RHY
il 2 e e B R R[] MPRHTA, 2023 (11): 234-240.
[6] REE, XIF. S X R A A4 nbri it S =tk re ik
RIRI]. FRHEEF 45 0, 2022, 47(5): 16-24.
[7]  JFEMAAE, B 22ag, SR ERHE. AR =AU LR A4
Hepeolr kSRS T]. ML AR, 2017, 45(11): 76-80.
[8] HuAMFFRESISBEARAR, P&k T WRERFHR
Oy L CT Y B TR A A A R R TR N B R B
GB 50608—2010[S]. dt.5t: HvEHRi ih iitt, 2010.
[9] XL, ERIR, A a5e, . Bl diAn e @i Sk im &
rr R )] Kiz T2, 2023(S2): 118-122.
[10] B, W, s ZRETHEE S BRI
FHFARIEER[)]. TR 12, 2020, 37(5): 1-14.
[11] "R SR A BRA R, B Tl #2525
1 TR AP 0. JG/T 351—2012([S]. db5t:
FEE S Tall ek, 2012.
[12] FBEHAE, T, B, 5. HUR MRS HREE - P AR e
PEREMYRZMARTST [J]. A4, 2020, 50(S1): 814-818.
(AL4p4 L)

(L% 153 )

[5]  SETah. K AR 4L K 5 A& PR 9T (). /Kiz TR,
2006(9): 52-55.

[6] 2%k, HAY, SR, T HKRIAR 418 K i 4R
B [1]. KRR IS TRE2E4R, 2014(2) : 74-80.

(7] Xhide, X5k, EANE, 4. I IAK A 28 A 151
TEIE LA S5 IR A 5 [T]. JKE T2, 2019(1):
119-125.

[8] Eal, FhEIM, ZHa, 45, UYL EARAL 1 iF | i i i
WK TR FT[1]. /K8 T2, 2016(4): 105-112.

(9] ZE—5, 25k B, M =Yg DTIE O B A &
PR [ J]. KB HE 1T, 2005, 26(3): 154-158.
[10] ZEEATE, B0, 5. MRINARALIIR = 5 0iiE 1] X
AT SBR[ J]. /Kas TR, 2006(8) : 79-82.
(117 HagsKis BB e, A B TR JTT 305—
2001[S]. dbxt: ARASH A, 2001.
[12] sk R EKis TRBHEIFITIT. Kis TR
RIGHAR M JTS/T 231—2021[S]. db 50 A R4
Hh A IR0 A B ], 2021
(A4 L)





