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Abstract

As a key component of bridge bearing system, the scour damage of bridge pile foundations directly
threatens the safety and durability of bridges. Taking the scour reinforcement project of a highway
bridge pile foundation as the research object, this paper formulates two reinforcement schemes of
underwater glass fiber sleeve and steel sleeve for diseases such as pile exposure and steel corrosion,
and carries out a comparative analysis from the aspects of technical performance, construction tech-
nology, durability and economy. The study shows that the composite reinforcement system formed
by the 3 mm-thick glass fiber sleeve and underwater epoxy grouting material has obvious advantages:
it saves 29.23% of the direct engineering cost compared with the steel sleeve scheme; due to its
excellent corrosion resistance and no need for anti-corrosion maintenance, the life cycle cost is
47.13% lower than that of the steel sleeve scheme. However, the glass fiber sleeve has relatively
weak impact resistance, which limits its application in scenarios with floating objects impact or
sand-water flow scouring. The research results provide technical reference for similar pile founda-
tion scour reinforcement projects.
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Figure 1. Photos of pile diseases of 6-1# pile
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Figure 2. Diagram of pile foundation reinforcement scheme with steel sleeve

B 2. INERMERES RER

2 BT o A s T RN R

(1) W THER: 4T KRR, SR AN A SO 3, a7k I e KA, T T
Vit T3R5 .

(2) BEEALHE: RAEIIA/NT 20 MPa B = R /K SRS B b & R e K S ba ok EE L, XA 45 il
BT HURER S, FE0T K AT S R TR V% BB ), BN 85 Th i 4%

(3) WA : ﬁ&ﬁ%*EﬁHﬁAQMmmMHmmm@ﬁﬁ%%%,ﬁAﬁFﬁwdmﬁ%
EAR); HEECRA A G EIN AL, BRI R & EA/NT 99%, J15MERETR 22K,

@) WEMZYE: K 10 mm JE Q235C WER(FHI AP 40717 B M R 2 b HH2E G FE L 32 50
B, KR T e A T E 3R] R T LA R AN T 50 emee 2[R & T BOE R I VS T2, 1R85
LB — b, HOROERRE SR E .

(5) HERIET: HRAEH R % BRI, KRR KRB EREREANER”R N, HE
SE 4T -

(6) BifEAbEE: WNERMZRETRIG, & CAMMRNE B RIRFR ARG [13)ER, WEFRKM
BEATHI SRS T, WEZENPIER, I AE.

DOI: 10.12677/hjce.2025.148200 1843 TARTH


https://doi.org/10.12677/hjce.2025.148200

T 5

3.1.2. FEMBEAREKR

Q235C AWM AE N ) i [T A 25 R A oA sk, L AR 1 B 75 9 2 2 SR DALR B [T 4 SR 1) 2 4 S i A
JEARGRSE > 235 MPa W {RANM fE IEH 3k AR BT, fifisefE > 375 MPa HsgfEtk > 1.5 )7
HR W & SHErE, —20°CHphai IR RE R >34 T (AR MRIRIAEE R REA B2 i o s A2 R
BORAE 180" i 5 R HoHith, LOEMNANERGR SEEM I, EE <0.20%. MEE <1.40%M1t
SR RRE T R AR, SRR XA <250 HV nlBHRRLrE A . S RS <0.035%104%
HFEAIS T FAL S bl v, SRR Sa2.5 b Ab B f5 HERE FEIL Ry60~100 pm, B ORI IR 25 /1 > 5MPa.

FE AR T SR ) A U IR SRR ), ORI AR & & >99%, LA TR0 JE AR i A e,
G RAE R DR SRR B . E)IFVERET T, RS R This % > 8.5 MPa, $iZE > 50.0
MPa, HUEGREE >60.0 MPa, LARIERKGF R F 5. Prih LaRERE /1 Mighiae)) b, W - HERE
)R HB SR BEARAE(E > 16.0 MPa, {RUFENE R SN 00] 5%+ L9 Puik 564 T AN
EjIREE L RS > 11.0 MPa, A ERER T -5 SR VA TR 5% - T Jl 242 [ 1) 52 A, AT S0 265 £ o [l
RIET A T SLI RS2 77, DR ReAE 3 n i (0 o] 51 S i A .

BERBMERE TR &4 1 HERER, MORE A S,

Table 1. Technical requirements for cement-based grouting materials
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Figure 3. Diagram of pile foundation reinforcement scheme with glass fiber sleeve
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Table 3. Anti-aging performance indicators of glass fiber sleeve
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Table 4. Key technical properties of underwater epoxy grouting material
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Table 5. Bill of quantities and cost for underwater glass fiber sleeve scheme
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Table 6. Bill of quantities and cost for steel sleeve reinforcement scheme
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