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Abstract

As a core infrastructure for ensuring food security, the construction cost management of farmland
irrigation and water conservancy projects directly affects project investment efficiency and sustainable
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agricultural development. Addressing key issues in current farmland irrigation and water conserv-
ancy construction, such as serious material waste, low labor efficiency, and insufficient technological
empowerment, this paper, based on the full life cycle theory and data-driven approach, takes a water
conservancy project in a district of Zaozhuang, Shandong Province as a core case study. It systemati-
cally analyzes the characteristics and influencing factors of construction cost composition and pro-
poses a cost optimization scheme integrating digital twins, the Internet of Things, and machine learn-
ing technologies. Research shows that by constructing a dynamic cost prediction model, an intelligent
construction management and control system, and a cross-departmental collaborative supervision
mechanism, construction cost deviation can be controlled within 8%, material utilization rate can be
increased by 20%, and labor costs can be reduced by more than 35%. This research provides theoret-
ical support and practical pathways for improving the quality and efficiency of farmland irrigation
and water conservancy projects in the Huang-Huai-Hai Plain, and is of great significance for promot-
ing the development of smart water conservancy.
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Table 1. Cost composition system of farmland irrigation and water conservancy construction

= 1 REKFME AR

D% i Y sV Z NEA ] O e A 25 T H ST K4

BHE A 5% ;ﬁﬁg%ﬁ;gﬁ()l\oﬁﬁi(zo%)\ W (10%). +T. :ﬁfijﬂ’]ﬁzﬂxﬁﬁz 5% (CRIAET

ATk 2506 ﬁgig iago‘g;()m%)\%E%IJ(ZO%)\Ezﬁéi%vn(m%)\ gg)ﬁ% T AREm 20% (FL

ng% 0% Efi?%(m%)‘ PrIH(20%) 4E4 {7 F7(10%). fE HUMRIR 2 18% (2 A 450

90 ) 8% iiﬁﬁgﬁ?IEEEMM%ﬂéiﬁwM% T A A 7%

Seht 2 2% i ﬁigi@jgiﬁiifg‘m CRE ooy pese e o ek 8%
(Z) BARAES AT

(1) XBERWEE. A A0 X 55 A =ik 4500 76, THPGEEHLIX £ 3000 7T, & JLFEIX K
R AN K B, A5 A B 1L 4P 207K 15%, 1% 3800 JG.

DOI: 10.12677/sd.2026.164180 558 CIESES 93


https://doi.org/10.12677/sd.2026.164180

LT

(2) BEESR: MR ZE R RE . P RBORSFIARIZL, 2022 FIRIR™ SEE ) LA H R
B Bk 12%, ELEEZIRITH B .

(3) RRMkRA LR VOt R LY. THIERSERVE A & B BAR) 15%~20%, & )LD
H AT AL - 3R B, 3N e B 9% o5 A 8%

(4) BARBURMERE : BRI A R 4RI 10%, WIELEE RS 5%~8%, &)L H &L
FINEREHEBBOR, W BT /K AT 48 60 JT.

3. REKFELRAEENFEE

(—) ETABCTH R

BTH IR A7 LR ™ R PR, 1R 2 00 H R AT R 2 S8R THNE AR, — 21 H Ky
HK RGBT AR BB S IR K RRAE, BN Z i T2 R8N T A 15%; it HIRA S5 T 574
AT RS BN, BB A XU R B8 S RS, Beih 77 -5 S Bt T e 15 0 5 25 36

() L IEEENE

(1) B EIREL: BORERIE T RIAN R S 8 30% 0 T H A7 76 B A- AR R SR B, 300 H ¥ RK A G AR
3 % 5% AR AR R s N AR, T H WA AR 2R ik T3 BUSAEE X 12%.

(2) BARN FH# G : A0 T 715 5 Eu ik 85%, MBI 2 BE A B4 Ml R 2 15%. i H A1k
RN LAV, HUBGR AN 2 3 806 T K 20%, BASAH N3G A1 o

(3) WIS £ 50%[ I H st Z seif 4%, WH SR 525 50 B E s AR, IR TR
RIK TR 10%.

(2) BEENH SHEAR SR

(1) EEARMEN: HRGWBTTATG, FOREEFK, DIHEMIAT L, BT EFRN H &R 40%H)
— RN G Z T, AR R R 5

(2) 15 BAAKPAR: ZH00 BRI ICT, Bdni s TR R R, TH k= ST Ao ok
KIGEHL, ARG 8%; ARG —HIRAE BTG, B0 L= W .

(3) WU RIATAS R : X AARREKAN . BOR AR SRR (B = HPE TSR, 2021 EARMA A% Ltk T2
T H AW SN 7%,

4. BFHEARM RERY R A EHE L 1L SRR

(—) WREAG RS ERARE

BT P s AR, @A SO T R B S A BAA TIIA A . RS IR IR
SR, SEEAMRIEA . N L3 IS 7% 5 3h A B . S48 % 1 (2025) 5 H /KA TR AR
APEHHELE, K PSR ZE P I AE 8% LA, NGk & T SR LLBIIRTE & 15%. fEBLTHRTBLGI A BIM
BORBAT 2 U7 R, B A R P2 10% LA, &)L HEE BIM itk R gt istita, i
ol R A AH B FH PR 60%-

(Z) TEERLETEEER

By BORMRARE (it TR R IE 1 PR, O BSEMRVE L, i TR . B i gt = Rk

(1) MEVEBEBCTA: B “m - B - —RCRIBE TG, SEIUMEMA RS SRR R R
REVLAC S PEAF Bl & B, MBHIFER AT 12%F% 2 5% LA T . 3 H R A S SR I (RFID) BOR BRER
B, SO RIe S AR, ORI SEARAT, APRRR SR 10%F% % 3%.

(2) TR Re: ) Moy A . BREREMAFEOR, #5E TEREBGEN . DU, SColi

DOI: 10.12677/sd.2026.164180 559 CIESES 93


https://doi.org/10.12677/sd.2026.164180

L

THERE S ASTE AR S BREh . 5 LT H I8 R S AL R T S UK IEBC B, 45 & 2t - 3 Eh 5
PR SR B T 58, SRR R 20%, RETIK 30 ST KEL L.

(3) BRIl KIE“ = - W - i 7 — R R R G, SERILIR I 2 Wb S T 5 ShIR B
82 b B I () 45 % 80%: R AR e AL B AL 8 N oA, 01 H B T RE IS 4 il A PG 30% LA L

HFPZ L HPJ KA T REEAT A HL AL

K TR B I RS0 (1. BARATEL 1)
+: i ] LH2 45t PR I
W MR bR L
IKA TR LIS IT AL R S UK T ARE AT FL )

E T P T Tt it &
XaEwm TaE Ampew araes EE T owwm
ST FEwm ABNEE WHUWK B LR & W
Eggn  Mora memia wegma d Ol
ElE EHE O NFEEEE LHE&D  F E OB B 8
N m— =
BEE 5 . R L e | L e
IR L REAR AL 25 £ R e
AR BB e Bt
BRIz WHARAAE B, AR A, AT Bl RN T b B
B KRR B A8 < B B

VE: VARSI H SEPR BRI ], S AR (R B %) . B R OKBUE T 6) MNAZE
(RAE PRI = R 28K o

Figure 1. Flowchart of the construction management and control system
1 IR REREE

() mwHEHFEKES XKRBTEELH]

(1) BB AR R: BAE T W, HIFEZ 7RI, A EATTIE I A A 24
HEAT “ =487 BRI, B oAl fabn Sk RGO HIBNGUk . (R R e N B, T S5
PARNR 2R M 12%% 5 3%.

(2) BB TFIRERT): BEE AT HEEE G, SHELETPIPLRERIEERE O “Bi
M—ak 7 B8, SCHlE TR bAe, b 53, BUR KRS AT IA SRR . T H X Rk T
FER AT M 35 5 X BBEAFIE, B PRIQUSCAR T B 3, IR TR K 70%.

(3) a4 R RN TS FENLARMA AR I S TR ML, e B R . KPS Ty Bt E AR s
XM FORBUR AR SRR AE L, T 5%~8%MH TR, T H il AL o R 2022 4- iR EE L
M o SR ) AR KU

(70) SRt NAHGFR 5H AR H

ARG KFT “BFKRAA BTG R 250, KA e + Se” DI, e T
NG EEN RS CHAR, Bar TP R B 1. T BCA R I 2 e sl S, Jg
BIM iR, FEERARIEEL IR, —25E T R RALEIRT 40%.

5. RPIEIE: WHRFES)LEKF TIERARIULSER
(—) BEMRL

DOI: 10.12677/sd.2026.164180 560 GRS 94


https://doi.org/10.12677/sd.2026.164180

R

AR E & L XK R TR 2 B th X S ek BRI H , T 2021~2024 4R, B G L
JEX B4R iS5 5 N2, B 50 i, FEERNACRERRESE. HKRRTH. &
REMEME it 22 . IR RAF . TH X $ B MR A P 2 U, AERR K& 780 20K, HhBAIRIE 54 57
IR EREAG AR o5 Hk 23%. TH ST 19 1470, Hor s B IR 2.28 1478, St 12%, £ BIM
Bk B ER . WIERI I, B REE RIS ROR, M IR - AT - RS - BT B EUKOR) R B A
3

(Z) BARAC R

& JLHEI00H SLjta 2 7 B R IR AR I BA B RIS I, S TURA TR AR 5 AL Gt U LU AR SCR 35, R
T I Bl an & 2 B

Table 2. Comparison of cost optimization effects of the Taierzhuang water conservancy project
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Figure 2. On-site deployment diagram of intelligent irrigation equipment
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Figure 3. Interface of the real-time cost monitoring big data platform
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