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Evaluation method of Remanent carrying capacity

of rusty slab of open type pier on piles
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Abstract . The open type pier on piles is normally located in the wet environment with caustic mediums. On acount of steel bar
tust, the surface of the concrete member crazes and fails. At present. a2 maprity of open type piers on piles come into the
peak period of rust. Based on the research, the authors points out that the previous standard of the size of the exterjor rust
area and the length of the crack for maintenance. widely adopted by domestic and oversea scholars. is not correct. According
to the reality that the member sections are mostly equal, but the hending moments distributed along the span are unequal, we
put forward the new concept that the advisable rust on the steel bar can be allowed in the concrete member except the control
section part and that it can also satisfy the design demand. The safety assessment rule about the rusty slab, the notion of
intensity modulus and its material formula are presented. So we can evaluate the remanent carrying capacity of rusty slabs in
a quantitative way. A reliable method to carry out the maintaining of the rusty slab is provided. A large sum of maintenance
cost can thus be saved and at the same time the safety of the pier structure ensured.
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AP E #OHIT R A SRR S S U E TR RBRGE s, —RETRRAA RS
¥ E NN ERSER  MEERE G AB.C.D M-SR EREDY RIEAR MR RFERRERF Y
R AL EEARGH SR ERAEEE AR EHEERANCE HERSEAMH AT BT R
MEREATLUSRE . BAAREREBE TR — RPN TEL AMER - EAREERMBIARGFETT
e, AMEMI T &S RA. A EFRFWER . FERE R RS 8 BEOK R B 8RR 25 i3
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— AR R R TR EE RS T ERR T HIRAG LA S P RAREN  h THGE
MERESER . B EEMRCH AR, S E R RARBRINEE 2% - B LEHR
SRR UL B, 0 B BRI O TE SR B, M A I R B E R R R BN BT R RA (B
FTHRERFRRBAYFRREAR D). ELROFRBER D ABAMNFIHRHRREESOAR SR NED
KAEMAEEFMBERAGEHRREE S, EEIRS.HTRIAHE. SIS RER TR SR
T 7 » 3 R A Y 740 10 5 B 05 10 B 25 0 0 i — AR RSB, ML 50 4 S B TR LA b B T 3 B P R R
# AR R T WE R S RE R, S —E SR R BN R TRGRRRE AR UEEN
2 T B o i R T AR T P R R 5 OO T 1 2 L O T B KM RN KB A R A
BERTAFGEN EFEATRERBEMBFHRRRBN  CHESFHERNE L.

AN ARG SROHELEANBEAF FRAGHMR G A ML W, YREER™ %
ERAM 2.5 FEGHEGER . ERENERFERPERE EE-EEZ SRR B IR 5 AR
G577 BN 5 R S5 T o M e 1 D+ o 5 o O A A 0 A R B o BT I R O T 4 R B SRS R R R
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#HH AR EZEIENRPERO TREFMAERTHHE AEERT 65 REH. EIHFRTRYSE
MEMEEREPERT 12 REFARBNBRENERE AT TG SEAERNE 1 xR,
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Tab.1 Characteristics of tested siabs

Lo R+

A B 5 BN
#(m) ®im} : B (m}

LR 1.6 .10% 5.34 L. 48 0.5 —3

[CE{le-Res 2%.3% 47,8807 12" B. 85 1. 48¢1. 48} 0.5

ZBUR 5%.7%, 11" 5. 85 1.72 0.5

EaRPC RN TR,

%12 SRR BT R R K R B 7R ST b RS TEAR TN — X SR A 4R N AR B R
BEGBHE. BITRRETHHOHEL AR DOREARGTE AR REAEEAHRERE . FWH
B A WA L08R G AR T DA A AR R B R S A AT R A R R B A A S AR A R R
EHEMEN. L ElE#HZRE . SRR PER MENH TR REaHhE,

2 BBRERESH

2.1 SRS RGER
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‘ 1, = 16kd (3)
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Tab. 2 Rate of rust of evaluated sections In slabs

A= 1 2F 3 4 5" 6" 7 8" L 107 11* 12

ri%) 20.0 9. 48 1.78 10. 05 7.03 11. 45 1. 57 2. 00 2. 24 0.9 344 1.12

2.4 EHAKKRNHIEE

3t 12 ST R AGE TR E AR . B S REM F R RABEAR, mE 3 Fin, MR eE
PETE AR FRERABERHRA T RERTFHE 3 4. # 3§ Morj & Mmaxj AREREHRTHSHF
DI AR B, Pors & Pmaxs 986 bR R0 AR & 8 0h 000 B 48 A ) FF R 17 8 R il LR 47 3, Mocrs
B Mmaxs AR BEREHREAROARSERBETE.

B3 3 HA L, IS mE AT REER ° 7 1 SRR AR E S B E R R R R
BBECGETF 5. 77 A1 SR FREE AR it E RN T ERE R =L TR WA AR
¥k, TR EEHRE S TRASERR,ARESBR T NENASEEE, NS nTaE
25 T L S R A T A, B T PR R 7ERR b, — R BORB A SR R , B R T8 85 O I
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Tab.3 Craze bending moment and utmost bending moment of slabs

® 5
I RHE
1* 2F 3* 4* 5% 6 TF a® 9" 10% 11* 12#
i Merj(kN « m) 504.7 743.7 T43.7 743.7 898.9 504.7 B98.9 743.7 743.7 5047 B9B.9 T43.7
g Mmaxj(kN + m) 799.0 1397.5 1397.5 1397.5 1 700.8 799.0 1700.8 1397.-5 1397.5 700 1700.8 13975
Pera(kN) 260.0 370.0 350.0 370.0 (250.0) 280.0 300.0 370.0 300.0 250.0 272.0 3310

= FPmaxakN) 3725 BO7.5 B07.5 G65.0 (B7Z.5) 4150 BOO.O  726.¢  750.0 416.0 779.0 775.0
g Mers(kN « m} 470.6 686.5 654.3 679.0 6261 4B4.F BOO.4  705.0 58B.7 462.8 55L& 640.2

Mmaxs (kN « m} 639.3 1352.0 1392.0 1154.6 1 526 695.2 1431.6 1296.9 1336.8 717.6 1394.7 13783

# 10 9 2 10 3 10 3 10 6 10 10 2

¥ mp 0. 90 0.91 0.58 0. 90 0. 97 0. 50 0.97 0. 90 0. 94 0. 90 0. 50 C. 98
i nt, .8 (.B052 0.9822 0.8595 0.5287 0.8855 0. 9843 0.98 0.9776 (.99l 0.9656 0.53B88
fif

ﬁ'.iklNg;%;W 575.28 1156.2 1345.2 1131.4 1533.8 636.7¢ 1623.9 1232.6 1284.2 7126 14781 1354.2

WG/ A 0.90 ©O.8308% 0.966 0.98 10097 ©0.9159 1.134 0©.9504 0.9607 0. 9531 1.055 8 0.582 48
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BERN ERERRAGRRES AR E PR KEERER O ER I TRY RG]
ARG E R ARG TUE D RE— BT LR TFEE, T RS Dgmgy ™ ErR. KPR T
B AT AR A W T M R BT R ERTF 1 5L B R A R4 W R B
%,
90 4 SR AR ES Pk R E R B B R LU T RS W B S R (BB O B TR ) R
BF R LRERE . EHERB AR TRE BB (RS SINERE W EZ [e - F#RE,
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AP om, IRENLWHER.
m,=(1—o.1onio) (7

REU LT B REERRRR D M HBEERNY,
M = m,mM.,., (8)

REX DD OMERAY 12 RAREREEENBERAR R TEHE SR REHAEER AR
AR BEEAIFRIP.EFFHSERGRAITHE.

B3 3 WA, SRS SRR E R RS R IEEE Y TR ER 95U AL PR E R LW A NS
Frl AR O RIFANSEmE R ERRRE B ESHE T £ TETRPEA.
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WEHRMKER LEE LREASAME IR R o, MR RN « (87 4 7™ 5 5 8 96 1, W B i o]
BEE R, 3 6 O TG L TR = W BT ORI T 2 A RA .
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M,=M,, = %z (10)
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m, = % =1- 3%; a2
D E AR T M, K. M, = m.M,. (13)
HEX GH AHEME AT L RERE N M, .,

M, = (1 — m,m M, (1)
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Fig. 1 The safety assessment rule
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