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Embankment and its construction method based on real-time monitoring using shape
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Abstract: A dike and its construction method based on real-time monitoring using shape memory alloys, comprising
a dike body, an alloy monitoring layer I, an alloy monitoring layer II, and a monitoring system. Both alloy monitoring
layer I and alloy monitoring layer II are multiple, and multiple alloy monitoring layers I and multiple alloy monitoring
layers II are arranged in parallel within the dike body, with each alloy monitoring layer I and each alloy monitoring
layer II alternately arranged in the vertical direction of the dike body. The alloy monitoring layer I is composed of
multiple shape memory alloy wires I arranged side by side at the same distance along the cross-sectional direction of the
dike body, with both ends of the multiple shape memory alloy wires I electrically connected to the monitoring system,
which is a resistance monitor. This method has a simple structure and convenient construction, enabling real-time
monitoring of the dike. Once a problem occurs at any location, the location can be accurately determined in a timely
manner, facilitating staff to take corresponding measures to prevent the occurrence of larger disasters.

Keywords: Shape alloy; Real-time monitoring; Embankment; Construction method

1 w2 A . fitEREIA AN 30 77 ki, (T 5 A
SEDS RS LT R PR . BEROKR P RE TR, DA IR ES R A,
BRBETRR, KEAAER. . . AETI . A B, WER. 1. Bl R RS W R,

X, HEBRXADEEXE, FIRARIIKG, KHtKERE] VEASRIIFINERESE, HATbrsesset. 2
TEFUE BbENFTED, IR . HRIHEKIER, B I NSRBI S B R — B TR ROR SR 1Y
(R (o8 A 5 e B O /K R, ATt Rtk th A A =AM ESRARAR R, RHR TR RS A

TAKGRAMHEEARD , 554, SEBE Al DGR SRR M A Bel7, WIERMIH TIETTRER, 5 SEeS K AR
EAEHIRIVE . PRI, X2 TR Kz i Ay & s AR B R A, A S IERMER S WA E
HhER, EJNE%T%?FEE%DIZUL@%E;* e (Wi ). HARR. 28%. BE . BIRIAESREEARRE

32



KFTESEIT 8% 34

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

HUEDREIE SR BRI R B R R, 2Rt
PR A, HAERISUREIERS, FikA—, Ry
HRZA LTS, D S RRDIES . BRER .

RES B SO R E R, T4 A . TR .
b LR | I R I (O I 3T
BRI HTHE . SR, THR. GBI, FEML. 1TULR . Wikt
BEOPEAR (HFER). BHIRSRSE; ERESUMEITS . R
R AR AR L (R T
TR AR S AE— R RIS R 2, B, — T, i
AR S HBH A HO R BRI AL PR , (R 5 ik
RSB BRIk BT, TS
W5 SR A A SS, B LB 203 T 2%
WA, [BRTSENEEEEER. Bk, B
B, F IR H T A 1S B R SE 38
LRI L IS, TSRS IR SR R
SR H SR TR . TS TR BB TR
TR, BHER, S BRI e
R, % TGRSR AR T T2k, #E
sl RO T IS, T S BRI
TERIER B T M T A FE
2EARAR

St ERIUA BTSRRI, SRR TR
128 4 S RS B EChe T 53, S5t W6 Ty
6, GBI, — B R & AR AV RERE SR
BRSBTS RBARRSHE, PRI AR
ERR L,

KT LR, RAMRATRRE: —METE
RICIZE AT IRIRDS, AFERDIAR . &4 EIE
1. &4 ENE TRIENAS.

EEENE TRASIENE 1A 24, 210640
WE T RIZAG S WIE TR EATIE BRI AN,
HEAMEEIENE T RIZEELIE TR AR RS
HIE S

Frd e & IME 1 S AIRICIZ G S22 1 IaA
e T AR R B ALY, £ RINEIZ a4
2 1 IS S AL s, SARIRICIZ G622 1
FIEEEASIRINME ], BENSEINMA 1 2R
R, S SmERA 1 5Bl ANREE 5 | [,

Frd & 4 IR 1 i 2RI & 42 MR A
R B TR IR B MR AL, S RIRITIZ s
T HFIIS 5 M ARG e, TSI A 421

Hagi e EIMAL, HE S BEIMA T ZHrRIEER
[, eEIAMAR I 5B H— I EREE e T E2E;

PR M 2 e 2 U PR I U S

B, MEIRICIZE S22 T ZARIEEEA 0.2m ~
0.5m; FHASTEIRICIZ & &2 T ZRIIEEE Y 0.2m ~ 0.5m.

2, HESNESENE [ GeENE T 20
FEESA 0.2m ~ 0.5m,

P2, PrRiEEE L 1 BRI A TR A4
22 1 HAZ2H 3~5 fiF; FrRiE&E -3 1T e se oA TRk
I2E ez I ERN 3~5 15,

2, TRIRIgIZE &2 L iRiRidiza ez 1
LEIMAE B A 8RR G 8o

— PRI TR DI A S R MRS O Bt T 593 844
WA :

(1) EIMA I eEAMR T HIE: S/EIAMA TR
SRIMAT AR, FIRDAEEMERRIBENMA, EMA
AENEGENERICIZEE22 T HIEM 1~2 65, MK
INBEEATARIEI A a2 1 BIR0 3~ 4 £

(2) SEIMA I e EIMA I %R . SRIRIDIZE
G2z 1 AIRICIC & S22 M T 3, B AR E
P TEIGARIRE, b ERRIEl A& 1 FEHE Im
mgi—elEIMA L, RRRICI A& e 1 FERS 1m 5
— N EIMAT

(3) Me THER MR IRAE G203 . JF AT, iz
Kb B ERRE T WREBRSFERESS
WBE 1 siAeRNE 1 e E#E 7Y REfnE
SOFE, BEORSPEEEE AT 15mm, JESIEER R A
K, RHEEGRA . PonEREENEY), IIEZSKEE
Myt Bk R TR

(4) GE&ENE TG RUE DER:

FEITEERNE T Hisn, HESEiSEIMA T
TR A2z 1 ISR A AR 77 1A bR AH R
PR HEHE RS, FRihE TR R S, ARl
Heh. ¥4k, FERERIRICIZ A2z TR E ., hiE.
P, DARIEEISS) ., SR BT, [RINSR FREET
HTEE, ZaHE SRR T Irab AL E Bl Bk
gL, MIERZ MR LB 1, 2MiEEE L | f9smER
B 75% L Fg, ElR—ERGeRNE 1 ik, #Rist
SURFTH R T (bhand T ERES . Pk, Bhir
EiE TR );

EHTEEENE TS, HEaEilSEIMA T

No

33



KHITESEIT 8% 34

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

{2 R G 2z TSR AR T TR RIFEAH R R
SOHEIA, ERSE TR O S, Rl
B, #74%, RIS RIEIZ G2 THEHA ., .
e, DMGRIEHES) PR, SR, R R A REET
PATERE, ZEHE S EIMA I T 0 E 5 BBk
et MIMTERZ ARSI, 247 % - 1T AsmpErs
B 75% L EE, Bl —ENGSENE 1k, #Riskit
FURMTH RN T (Heandt TEEHESL . Bk, Bhi
HIE TR )

(5) EENE (4) ERGANGE FXBHLE S
WE TFAEEENET, HEenE I RsRaiAL;

(6) TARICIZA SR AR : B S4HK
A IRIEIZE S22 1 PSmAI 2 TR IZ &2 TR
Mm A SR ARG HER:, REARETRIRIZIZA &L
WAL o
3 W EE L8

A1 A7 2R i TER

|ﬁ@w:r& §| |iﬂtﬁiﬁ¢za’a‘ﬁﬁi |$)aw¢
TR R | R [
TEEaT
i;@;&;nmﬂmmﬂ |ﬁzamrzﬁfmf.| | b |
| T =
| S
e

B2 A%kt Tt A E

[
% _\ Y
&/ g :

A3 P2 Bk | =R EBKRLLES24 ] L&A
5

4 | \\.\\

B4 A TR AR -l & A

34

40+

306+

3.2+

28 4

EBPH(Q)

20

L] 1 2 3 . 4 5 (.} I T 8 9 10
258 (mm)

A5 HRITILALL Ty E—wfi% 7B

A 1-1, BRIZZEES22 1, 1-2, BRdZES
2210, 2. &@EIMRT, 3, (BEtE T, 4. BEPIAER, 5.
WAL, 6. BYHE, 7. BHRLK.
4 BRAE S

EMEEAMEL, 25ERASGEENET . 64
WE ARG AR S TT, BN
41 ZETE

H T HRp R T2 MRS, RERAE R AR
BRI, MRAESRICIZE S22 R A L2
BHENAGEIRLER, RERSGHUEER, RN
MEMAGAZIEE . SE., RSN, e TR
SN EoCIE =
4.2 LEH4

AITERRANGENAS, FEERNRRRILIZES
22 [ PG 2 L AR SRS O 2R AR AR SEIN S W
WER, NEEEEHEES T, — BRI HBIGE,
ARG E BRI BEEE, AoRRdeiRt T
SRR R T 08 = Sre &I .
4.3 EmE

BB IS SR TGS IENE T 488
TOIE RSN, K N ARG G B T e
fir, HHSRRICIZE SL2in—RiAs F— R B
BHIECEL, B ZINEERGEIES, RNzl s
TR IR Y AS TN B R 2 A R
4.4 A

T ARG TR G @22 BE R LA % |
[, AR R AR b . B 9B . s oo
FELLM G 55 75 i KRB BRER R R N (s, (159
RICIZE SRR AR S



KFTESEIT 8% 34

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

4.5 &5

TR A SR AR A &2 E,
PR H AR RN BB ), AEH NSRBI AR ey,
BIRIEINE FEES, bRt TR, AR
TREDTW. GPs MELIMES . BEH. J4FE
EfEey . EACESRAFE, RNARKSS, HH1Z5
Pt T TR BEAE,
4.6 EHSEET

BT RNECREN ARSI & &2k, B
HoIr R T ARG R Ve, (R RS R
PUEATE&LTE, AR, TARSE, MALERTE
HIRNE T DU REERR ; MUAR, RN AZ B AR

FZTTRIEEH, A2, FTAREE R ERS.
SE -

(1] EfEE, F5m BRIZIZESE TR TERNFRS
o FIRERR)). FEFUAEFSAAR, 2018, 39(10): 1-10.

[2] PMF, K& NiTi ARICIZA G HBER S5 K A
HIRIERITZE ). BhEERTEE, 2015, 46(14): 14005—14009.

[3] Janke, L., et al. Applications of shape memory alloys in
civil engineering structures—Overview, limits and new ideas][J].
Materials and Structures, 2005, 38(5): 578—592.

(4] BFEAEAE, VE/NNIL B2P5 TARZE A R ST ARt
). KRR, 2007, 38( BEF ): 112-117.

35



	基于形状记忆合金实时监测的堤防及其施工方法

