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The safety assessment system and assessment method for Piwan Sluice
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Abstract: The safety status assessment system and method of the Piwan Sluice include equipment units, processing units,
analysis units, management units, maintenance units, display units, recording units and prediction units. The equipment unit
provides equipment and collects data information of the Yellow River sluice. The processing unit receives the data collected
by the equipment unit, processes it and generates the judgment value P, which is then sent to the analysis unit. The data
collected by this system consists of temperature information data WD, osmotic pressure information data ST, and deformation
information data XB. Under different temperatures, using the same deformation standard is not accurate enough. However,
this application combines the temperature information data WD with the deformation information data XB, and the calculated
judgment value P is more accurate. The osmotic pressure information data ST is also taken into consideration. It is possible to
further understand whether the water gate itself has deformed due to water invasion.

Keywords: Safety status of piwan gate; Evaluation system; Evaluation method

03z SN Nt

RSN T2 TR G B R ER N, R4 2
SRS, (LT 4R E LK EDLU R B K11+740 i
SOLE, G344 EREFSHENAT M2 350m &b, TRRIGEET
1978 £F, T 2014 3T TR ER, 2017 FR THRAG
77, EATHIT G ERER A AR 55 O BT R

Rzl TAES RN M4, TR A, 1511tk
FRUER 20 FE—i, LR 575.8m3/s; RAZH bR
50 i, MR 692.6m3/s. 2 5 AT PR
4EKy, FFLETE om, FL5 L, TOEMITRASEHEIERI],
T 3m, BRE 5 & QP—2 x 100kN [T B4 B ML
NS BB EER DR, ARTIA B i X

A T PRAIEZK R IR ELAERR AV, R AR 7K
BT, HPEEHAERRESEAL T2/, BHH
BUIRIRERS , et fr4eie TR, MmfREKEI ERE
FOERT, — MR AN 7K R AR A TR 75 3 rfnxd He 4
REEFTIPAY, ZK IR S S e 7oK R R AN )
AR KL e R G, (BRI R R 4
PRATHEAFAELL T R

RGNS T RS P T2 RS PP, — s 7k
NS FAEARRK OB TR RRR, RIBRAERE
7K IR B 22 RS HEATIRAY , (ER MO AT IR
MU LR, EARMRERENG T, RESNE

21



KFTESEIT 7% 3H

ISSN: 2661-3816(Print); 2661-3824(0Online)

TR, PRI T RESITE, Tk
RIS B 5 e () 2 M A T RN o
1RARAZR

AT e IRAEERR R B, FREE—Fh Rz 2 4
RASHITHE RS At 71, DU SRR R TR Y
FORIRE, $eHtn N R %

N2 2 RS TE L A%, BRI, hFEF
To. SXNTELIC . BT, 4o, BOREOT. JORE
TELLUFRIERTE, 58 B TR IS £ H R B R T A (R 25t
S, SRR TR A BT TR B AR T B R AR
RHIEE P H ARG S HTERIT, ST HCHEE P 5
FE TR R E TR X TR S, EERTHINTES
HEHI g Tt RS P T4, BREITCH TR
TNE RIS AR, IEREBITTATIE RO R ITHY
FIEER, TNER TR E R R T ATIE S HIE 45 R H
Sz TS R ) G RAS R T 5

R HITRTERE . BREIFDUMOKEEN, &R
PR CCR BB R TR R (5 R, BV R AL Rl Y
BEEGE, MEMCRERBWIPEREFE, HiE&HRT
NENREEL . B ETT AN KO R B R EIE A 2545 40
BT

FE— MR, SRR & BT T
REEAE, BRERE BAEBOYRERBHE WD, s
BEIE(S BAERCSEIEE BEUE ST, ¥EE(EEAEREE
EEEUE XB, I TRBbE, HAERAEE P, HIEH
PRHEARN Rfos m<10< 6 <1, H n+o
=1, CAWEIEER, HEKETHAPIELS, R
RS Z AR 25, R TTEHEE P &
R TR
2 Bt &5t R
REBETT

TOEX
;

| smees | pires |— gmes | 2rex |

B

B R AR T &

22

S1
SRR KGR E. PR e
Pls i
l S2
SRR S R RS S S s A e EP, BAL
A EPRE AN iR
l S3
[ sewmmenmersrsamamenmesonzes ]-/
l S4
l EEE TR S iTR A A SRR S s P T i TET |'/
l S5

ERSTICRAEEPSHEN SRR TR TEE
REEFNSIT, FlEHTE KNS 2 RS

B2 2540 ZAREFHEFT EFER
3 BESEHA

ZIE 1, — MRS RS NIT A%, EREE
FHOG, ORI, FrEIT. BT, 4R, T
TG, DR ITTDU TS, ER B ITRINAR IR
SERZEFIEEE R, R TBIOAE R B IT IR L
PRI TRO IR G AERHIE (E P ARG HTHRIT, TR
ke p SRE# TR EIEEB A RETRS, &
FREA TR & MR B4 B B IO R VS TR A T A b B
ORI AT RS TR T TR, IR T T
TSRO AE SR, o SRR Tl
FRJNTE 25 TR BV I Y A RS A T 5

WA HITERREN . BEDIMKEN, &I
N TR (CR B BB R IR (5 5., BRI R A R il )
BEEER, AECCRERSRIEAEFEE, HiS&HT
NHREEE(L . BIETHDL K #ECRER S B EE A 54540
FRETT,

P, AHERTRAROA S I R EIRE, ¥
IR BAERCYTR S BAUE WD, RiZiBERE BAERA
BB EE EEUE ST, ¥R AR(E BAERUR AR (S B AUE XB,
HAT R, HAERHFIEE P, FIEHE P UHTEANX
AR <10<0 <1, Hn+0 =1, CHH
MEIERE, HBEARERHAFIRELE, R ARESK
DR ZRIHRER R, FEBITRHIEE P 2R A T
T, SrHTEITRACHIE E P IR SEIE T, SHTET
NHFREARESE —FNE Y1 S5FE _FE Y2, L5 —HE
Y1/NTEEE Y2, HIEBEP/NTEBE YL, 1
WM BT R TRAVUIR S AR R %184, S5 —HE
Y1 <HIEMEP <P FE Y2 I, ST s —
AL, YMHEE P AT B Y2 i, bt
ONTHITCR LS RSN E T T, S TN TR



KFTESEIT 7% 3 H

ISSN: 2661-3816(Print); 2661-3824(Online)

AR E R Ay S LY R TG, AR R TSR Ay & 2 7K
[ FEA TR, LT RN RS RIRTE RS A Y
FERTT, AP RITEAUERG e & B K RIS TR S TR,

ARFIELHEGIR, AHIERENEEEHIREE DR
WD, BiEEEBEIE ST DINIE A5 BEdE XB, /K%
FIHEHGMTRSEN, EARIRE N R4 X A
NHE, HeEFESRELNE, R s,
HiRZRR, HHEARS®E, HEEDRK, FIE
ARPNRET, RAR—MRA ARG AR, ARG
KRS BEUE WD 54 E BEUE XB %G, ITHEE
fOHIE(E P SN, HARITERSEERGELUE ST th
INAFLARHITER, P — TRKFEE S 252K
IR A TSN, RIS R HEE P
REMS SRR A SO /K R B S 0, 4R H e (E
PJE, HETSE—BIE Y1, B FE Y2 b, %43
EEPIRTE—HE Y1 I, KL T —A15% e
FORES, MMHEE P I THE—RE Y1 5E-RE Y2 2
[BIESE,  BERPK TR E TR, BRSNS |2 HRER
(RTRE, PRLTRELAATRN, Mol EE P KT HE
W, K RFESR RTRE, R FRE K R T R 2
03, 51 HARER S A

=R, ICRBITTIDRHAEME P BEEN LS
R, MHPEEP/NTE—HE YIRHERA A, RIXFE—
TRAIHORA B, REEIBSIHEREA C, IExB Tl
B 5 REZ RINELE G1 DL ¢ 5EvkELIE G2,
HAXSBIA DI IR RRTIER A S —K, HE
& P I EME AT+ 58—k, IR ITRHITFEHD
Gl. G2 REVUNFIOFEN A, B, CEHELEHMT, Y
MR ICR LR TR DI —Fe A0, IRt /K
FE—ER, FHRKICEA B S C, HERRET
FHEL, PR R DA T S B R A 4 T 5 K A fE R 1
B, MR B 5 CHObEL, RTDUSE SR TR R i i Al A
K&

HE—H, EEHBTEIOOR R TITRER G, G2
REVUNFTICRE AL B, C#E, HEMHHRITRSIEE
IR HRTTIT AR HIEE DR E 2 R He s R, &
BT EINEARD ORISR R 2 BoRBT, T
AT B BRI T —— R, R ITR e
WEIESHE TR, HIbZ5 TIEMAGRIRDL T &
TR RS, 2 B T R — IO (E BRI, e
ANRIFIOIH TAE NG R34 T TR, dRiffE T T /a2

HET IR,

0, IEFRHRICHITEHP G1. G2 Zaxa T
FUG, PRIEOCEEIRL G, G2, ¥R TR G1 5 G2
Sl mIEdTLR R, BRI E R E TN~ —X G1
5 G2 WEE, FINIFR TR ERAHT TR G1 5 G2 935114
HIEHTERE], i R DUE I B TE R EIA, M
R — IR VBRI T SN (5, 24 IR T
DRASET, AR LTI S22 KR AT REHI BIAK
SHEINRE, 1 G1 5 G2 WEUE— BT, WIFRRRY
S LRI, R A TR

PR, WEIE /A, A A TR
FHREEN, A TR O E — /& IR, U
A FEATRENRE N E = A A —2H, =R TS5 5y
TR ER R =85, HE—HZHET /KRB,
Kerhial, IR A = NEE TR H PR R 2=
TE 2°CR DL B, iR & R E G TR E RN, H
T A& R (G TR (S BRI, 1R SR /K I R
P BRGSO R P A S S

SHEGIR, IR DG TR RN, ' T
L PR M O P JR R (B4 A i PR R, e M B (AR
W, T T I BT R G, EL RN )
Wr i A FIAZ [ T, AR — SR G T
ey, HIREEARZE R D, Y HZRIBRRS, mTLH]
WrL BN, A2 ELE R IR (S B AE,
AIDAIR SR MR BN RAR IR 22, IR 25T RIS I
BAMIE, MITTREASN K2 I8 M A TR, Al
A S REF R R R AR D

ZIRE 2, — MRS RS Tk, EREDL
TR

PR ST, R REREREEER . BEEE
BV G B RIEA IR T

RS2, AhFE TSGR & T R IR IS BT
W EAEFHIEE P, HAHR TR AT E P REA T
BATT

PR S3 . HTEITHASCHIEE P I SEIEH TR
SRR 44

WS4, ETHETTRAN MR TT T AR TR R
TR I BT 7B, T

PR S5 IDFHITILFRAEE P SEERI LRI
TERRE TN TR AN R IR A TR 7T, TER T
17 RS R 22 A RAS T

23



KFTESEIT 7% 3H

ISSN: 2661-3816(Print); 2661-3824(0Online)

4 BARPRML =

(1) SRR AR AR WD . BB B
1R ST LURAS(E BAUE XB, ERRRRET, RAR—
HIRCASKRBE RS HERR, T AR RARIE (S BAGR WD 5%
(S EAUE XB ARG &, BRI P SR, ¥
BB BRUR ST AR AT R, B4 T
WK B R S B K IR 2 A A AR

(2) BUBHILRETT, SHRTERE SR
BRI, MR KR —E X, Fiuin
FHB 5 C, HSRIHGEGIA, EIL AP TR
BRETIT 54 BRI, kB 5 CHsHL, &
DA MM TR I 22 4R 5

(3) WREE M, TR TR
G115 G2 AP BILLRIRTARIE, ThiifrAerel o] L) S A i

24

ERER], M — R AR TSR, 24
LIBIEL THEIRASES, U el AT B2 a5
RETATREH ISR, AT ib s

S 30k :

[1] E&E2, xizte. KEEoKFIRA TR I —IHE
HTZWRD]. hRHIRTIEdRE (i) TREA,
2023.

[2] MREsR, FiE &, MEEE FEEIRERELE
MK £ 45 TAZ). WK RIS R, 2006(11):1.
DOIL:CNKI:SUN:HNBD.0.2006—11-019.

[3] 4BWGH, Reste, HEE%. TR 2R RNEK
[THERGI R TR B AR, IR, 2013,
30(1):6.DO01:10.3969/j.issn.1001-5485.2013.01.019.



	皮湾闸安全状态的评估系统及评估方法

