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Abstract: To address bearing-capacity degradation caused by localized corrosion of steel pipe piles in splash
zones and the difficulty of underwater strengthening, this study proposes a grouted duplex stainless steel jacket
method. Axial compression tests were conducted on one intact pile, three corroded piles, and five strengthened
corroded piles to investigate the effects of corrosion rate and jacket thickness on failure mode, bearing capacity,
and ductility. The results show that unreinforced specimens failed by elephant-foot buckling at the bottom of the
corroded zone, whereas strengthened specimens buckled inward at the boundary of the strengthened zone, with no
obvious damage to the grout or jacket. At corrosion rates of 10%, 20%, and 30%, the bearing capacities of the
strengthened specimens recovered to 95.0%, 81.5%, and 64.8% of that of the intact specimen, respectively,
indicating that the strengthening effect decreased with increasing corrosion rate. Under the same corrosion rate,
jacket thicknesses of 1.8, 2.4, and 3.0 mm had limited effects on bearing capacity and ductility. This method can
improve buckling resistance and axial compression performance, but its engineering application should be
determined according to the corrosion severity.
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Tab.1 Test parameters

WENA  WENE KE SERREE RIRFHY RUERIE
FRGS TR RSN €y /ue &y e L K
12 D/mm ¥ t/mm L/mm  PhE/%  JEEE/mm (KN/mm)

SPP-RO 219 6.0 602 0 6.0 357.8 1560 6182 41853 0 —
SPP-R1 220 5.8 601 10.3 52 336.4. 1169 4571 27085 0.749 —
SPP-R2 218 5.9 602 22.0 4.6 315.5 1016 3035 14 837 0.651 —
SPP-R3 220 5.7 598 31.6 39 291.6 823 2936 11383 0.528 —
DT-2.4-R1 219 6.2 599 9.7 5.6 364.5 1482 5353 56 985 — 0.95
DT-2.4-R2 222 6.1 600 21.3 4.8 334.4 1272 4735 23 661 — 0.82
DT-2.4-R3 219 6.1 599 31.1 42 305.8 1011 3598 15049 — 0.65
DT-1.8-R2 218 6.0 601 20.0 4.8 3229 1259 4343 22 605 — 0.81
DT-3.0-R2 220 6.0 600 233 4.6 320.4 1266 4827 24299 — 0.81
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Fig.1 Specimen preparation Fig.2 Accelerated electrochemical corrosion device
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Fig.3 Schematic diagram of the cross-section of the reinforced specimen
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Fig. 4 Axial compressive test setup
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Fig.5 Failure modes
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Fig.6 Load-average axial strain curve
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Fig.7 Strain curve
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Fig.8 Farthest point method for determination of yield points of members

A0 A A AE 0o 2 AR F R I RARAT 9, W AT BE [ 7 J i LB AT 38 . AEARARF ST, 145t
FAE L TUTRIRR SRR LA SR AR L 45 BR300 5 BNy I S B R 1 B SR AR B RE ) 45 e i B U SR 4
FEAR R SER SR AT, o T 1B 50 s 0 e BT N, X il AT T B 1A AR, S e ik 5 AR T .
BT, T FESRA X il 52 e B AN R A S e o e R R, AR AR RS RIE FE  AT EANE E

PR NEER AR, BUREX A ST, S A 2 MG ARNL )y, X EEHR A N % il
JE BB R A 1) B 5 R AR e AR A AR . AR, AR SR C A iR, BRIk A R
BRI ER

TESERR TAERL I, A4 00 T LAT AT GG it e L 56 A il 6, 3L 3 T30 26 B A T LART R Gt e B R =i 38 J L AT 4]
GRERFEPIN I o BEXTRIAE A1, B FUAR I REAR T UART AT 4R SR e o A BR AR B 0 B S IR AR R DS, R A AT 2
At

Ma ZEUO200 R FEAE BRI 5 HUE T T Bt IRNERTT T JUAT AR BRPE T Sl o 52 s [ 5 A0 1 W BR A 3
JIBNER, 45 35 S el e (B A 100 ) 30 Dt g LT R AR SR B Al A Rk . IR H, AR T LT A
B (R 5 AT R B B OO, RUAR BN S M2 )R EE D/ RIEAESG .
3.1 ABADHT
311 RS A I A A 2 T R RS

5E UL M AR B R R LR

ol (3

e No IR R R I RIGAE s No ARSI E i A& iR 30 (E .

£ 1 /13, FEESMRIEE, WENAS I SR T HEA: S5BMERH 0 BE 10%H, &KEHY
BAAK 25.1%; 3BZ 20%HF, FRIEY KZE 34.9%; WA 30%H, A 47.3%. 50NN, BIEE
Bk 5 R AR SR T R D MBI B BT BT R K M R B R, S
S RN ISR, SISV, AT 5] RS B ZE IR T I A R R . BRI A AN A B R D, R A
IR DIt K, JUAHIGRER AR, X5 5 BT, ELREHISS TN E DL R EREE 1), i RN
JISE AR R RE R A — 2D PR T 250 2K 3 RR 1 4k



S PN o 1

3.1.2 B ERSS InERAE AKER T B
5E SC K IR AR i 2L K bR
N,

K =21 4)
N,

A Na SR AR e (e .

& 1A 10 (a) "J%0: {4k DT-2.4-R1. DT-2.4-R2 fll DT-2.4-R3 43 51K & 2| A 45 1h 8 &t SPP-RO
KBTI 95.0%- 81.5%H1 64.8%, 1t W I [ e B 45 h R AN E A AR 4 0 — B R THRUR « P XU AN
BEREESRNIE, AR T 10 T AR TR A e BE IS, 5 L DR el L R R 1 T S R R 3 e
B 740 i E i Be /1, ARHNE IR B R IEMRH SR . O AMIA HESR R AR AN B 3 S8,
HABNEE IR LARNIER, WA, WEE e, BERDNES, NEREES M
P, DRI AR R B e R

1 560

1 600 [

=
=
Z 800 |
400
0
0 10 20 30
BB /%
(a) MEMFRIEE NI E
6 L0
1 600 — 1 .
1259 1272 1266 Ho.9
1 200 F
0.8
=
=800 =
=

400

1.8 2.4 3

BN R /mm
(b) MHERNFNEEEE X R INF MM E
9 REABNRABNIRS R

Fig.9 Bearing capacity and its enhancement factor
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Fig.10 Displacement ductility coefficient
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