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Tab. 1 Experienc:, value of nor productive buildings and general floor plan costs of water plant
o H S5 E
WK 3 AR IO Sk 2, i\%_mf%t%ﬁﬁjco ﬁrﬁiﬂ@ﬁbﬁ%%%&iﬂ*m&ﬁﬁtﬁ PSECVINLIE
HOK Ko X Fo/NEE KK, TRE M1 2000 /7~ 3000 f Al
TSR K IR TE /NS SR K o, — ARG A 9% 2800 TG/ m?

o A Ak 2B 18] 2 &
JmZ1a]

TE /N SRR o, g B UL 7E 200~ 400 m2, AU AT e T N2 B K/ b
Fe A 25 1] B 18], — i 4 2% 2028 2500 78/ m?

JTIX HoAfth A
BHN Apmg e FE N SRR BEREBEA 180~ 300 m2, — M0 1 2% F 41 2200 6/ m?
IRCA NN FEH/INEL B SRR BRI 200~ 500 m2, — R IE 2 B 2929 1800 JT/ m?
ZEAE TE /N SRR )T AR BRI 1000~ 1500 m2, —REE N 27 2504 2600 TG/ m?
ECPHAGE ()X 0 %A ot g g o,
() TE /N SRR R, — M A 2 FH 208 300 J6/ m
R TR HL /S, TR B FH 3 3 B RS ) R A 38 I, 76 2 5 75 ~ 20 5 m/ d B A ERBLBE Y, SR A
Fl 4 400 Fi~ 2000 Ji7C
P AR TR S AR UL A 3 K A5G 0, 72 2 5 J3~ 20 71 m3/d it E R B, 2R
R AR LR F9 160 Ji~ 1600 J3 76
"X
JTIX 2 i 22 97 W 4% AR 9 AW R B UL A B A 38 i, 7R/ AL koK) R, SR 218 100 Tt
o AN SRR B A 7 4 it T 2% A R0t R 2 AR A e K, T MR U S PR S e A, — e
JTIX A T X
200 Ji~ 400 Ji 7t
e R e INEL SRR BB S A B — A2 80 T, R — R4 150 Jit
AR TS AN TR HUABE SRR T ARG 4% 9% F AR ALK, AT HE 50 i~ 500 73 76 HUE
GIRERS &S — /%N 50 Ji~ 80 Jit
{3 AN R) i [X 4 FEE Tt Ak T B 285 0 K, 7 AR b 25 1F A M X A 5o /NARY SRR T R A
P F— AT HL 300 376, H AL B2 5 SRR IR b 56 A 2 9% FH — %4 600 J3~ 800 J3 7t
2
Tab.2 Other construction costs and their estimation methods
TR WA S T Ak AR S TR E M A T BBk S
TV B S A M B MR T B & U RS A 2 WAl i B S TR x 1 25%
—— BT EE 2 U 2] 20161504 5 TAE R 5l TR x 0 45%
) i TREH R B R B RS 2015] 299 53 R4 T T I B8 i x 60% x AR %
BRTHBM TR RS 2015]299 5 3L % & is i o WA B Al % 1%
Bt o TFEZH x 0 8% FAPRACHE R 55 T RN A% 2015] 299 5L
TR 52 1 45 ) R 55 2 R H[ 2015]299 53¢ it T 1 e A RO 16% it
B4 4 AR 3R THREHRH*0 1%

3

Tab.3 Construction cost model of unit structure of water plant

BT S SEAL (A HARRR) R LTREFAME AR R A P E (R B3 AR )
FE K H (R C= 0.084 4V+ 17.577 0.9190 < 0.001
FHE TN EF) C= 0.052V+ 137. 47 0.978 1 < 0.001
SR TTE (2R C= 0. 042V+ 294. 52 0.9757 < 0.001
V R yE Ol e AR C= 0.939 34+ 85.008 0.9796 < 0.001
THAKM B C= 0.050 4V+ 104. 84 0.990 8 < 0.001
[T K it 35 0 T 715 Tt ) C= 0.071 8V+ 32.676 0.8518 < 0.001
TR IR AR (AR C= 0.044 8V+ 37.213 0.946 8 < 0.001

VE: AR, CAFEA, Tt VAR, m3; A ATA, m2,
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Tab.4 Significance analysis of equipment purchase cost estimation model

E SRR 1K L2386 WERMWE R UGEELR  To/ (Tt d ") Q0! JiJt R P AEL( U 35 TR
WK LS T= To(Q/ Q)0 7812 5 1 288.17 0. 930 < 0.001
ToAb B 8 MK T E T=To(Q/Qo)082% 40 10 536.56 0.958 0. 004
AT T ZX 5y i T= To(Q/Qo)0 %6 10 2 966. 24 0.919 0. 031
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W EOROK ) AR TR . B ORAKT KT T
ARG B T 2E BN | X P
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PR SN AR E PRUT I B DTIE T & 1 B, B2
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TURE) SO S TR o A O£ B s SR R 47 o
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XFF TRALEER 8 B K T2 R ER KT,
FIH Q 6 e LI TR 5 M e 1 2 3) Firs
(5 £ 5 2 R At A 23

TFVRBK R 18, SPTH THAY 5300 62 m®; ZEA I 1R, T=To(Q/Qo)" % (3)
SPTH I 099. 48 m” o A Qo= 40 Ji t/d; To= 10 536.56 Ji Jto
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Tab.5 Inspection of cost model of unit structure construction project
Boomsy  RAEM o M m® SRR G MRREBCRREAAE SR e SR @S TR Bt ERE %
fic K I 500. 00 59.78 53.46 67. 14 - 20.37
R DTE I 8 845.19 597. 42 534.31 735. 44 - 27.35
V By 370. 72 433.23 387. 46 368. 06 5.27
TH Kt 9 408. 06 579.01 517. 84 547.36 - 5.39
V5 e YR i 2 361.53 202.23 180. 87 227. 81 - 20. 60
T3 Yo R i it 1138.22 88. 21 78. 89 85.47 - 7.70
&t 1 959. 88 1 752. 83 2031.28

BRI PR Bk K ), Bt AT R
677 m’/d, 1$/K T2 Bk N« Fiab -5 i K L
20 BHERK) BE BERNR(3), IFES R &

* 194« KFIEHM|R

B 2R T1= 2189 46 Jiut, 7% H 2014 F 1« %
% LA EL T B 50 S A 2 AT R85, 53
Ta=2216. 12 Jigt. HRK) 1HK] TIREH 5, 5K
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TEHE KA KT TREEN T, TR s A
U FH W4 R A0 A 1) ST E, BRI VR R
4 P, 5 AR 48 AH OC g ) SR AT g ] o TS 2R
SOAN B S B AR T4 O, IR AR T R E N 8% . T
P i Ve AR SR FH A Tiies Befili /5 3 792. 30 7 76
HARTG = (LR + TREERHASEH) x
8% = 1032 17 Jijt. &H LB R 4
XTGBT E KK R, T AR IE AN 52 &
SEPR TR 2 AR 25 R AR 8 o
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Tab.8 Cost estimation results of water plant case project
6
Tab.6 Estimation of nor productive buildings and layout cost W F 2 5 ﬁ%fi il s‘?ﬁf\‘giﬁﬁﬂ/ ﬁﬁf‘%
A A 7= ke A K S T A B U R VA —
HUK L i 2 100. 00 i;i;; 11 670. 35 11 147.98 4.69
ﬁi)ﬁﬂ;‘@tiﬂiﬂ? 148.57 I
s Ji{uz;ji:;zuﬂ 113: jg T S A 2 3792.30 3715.72 2.06
BRI 43.74 AT 5% 1.237.01 1189.10 4.03
LRahE 285. 86 it 16 699. 66 16 052. 80 4.03
5 e it K 1l 148. 57
BT T A 1540. 08 4
X HEALRE 700. 00
J7IX B i TR 450. 00 KT B AN BRI H g WeRi B 1000 H sk
| mphE 100. 00 AT A 1| IH 23 B2 23 ) A T B oRK
e o o TE IS R S TR B I I L B R OK ) i
i e 6 0 B PR, I 456 SRR ) BUK Sk B
NRCIE S 80.00 Aty 8 AU U S - T AT B B & A 4 i DA R T
H e b 350 300. 00 T VA 2 F R T8 e Al SRR 3 A e AR sk
B §704.12 bR LR, X 3845 0 R AT RS . 3 T8l U 4y A

A B SRk T AR A4 BT i, H kK
JT ARSI TR A S TR X
HIE VL R TS 856503 #0m0
DAL, BB IR PR B ORK T R 2R A A
BUAE, WK 7, Hodreds TR E &0 E %A
) 45% 4 B & 3 koK TR %ML
11 670. 35 Jj G, SEbr T2 %% H 10 970. 71 J3 I,
fHE R % 6. 38% -

7
Tab.7 Estimated results of water plant cost

HkAK) LR i 5L 2% F/ bR T i 51
P FH 41k JiTt WH/ Jit WRE %
i i | 8 456.97 7343.45 15.16
G| 2 216.12 2 493.70 - 11.13
7 TN 997. 26 1133.56 - 12.02
st 11 670.35 10 970. 71 6.38

R BT SRR G R Y, AT DLRE Ay 55035 72 42 1
FE10% VA, W6 2 v TR i H i WA B S
FAT PERIE 7C B B SO VA SR 22 (1 2R . dl I SR
S0 ARG B8, ) 2 A3 T B R BT B B SR OK) i
IR, R N T B OROK T ARG A Al 5, I
DRAE BT (A SR 5
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Standardized construction cost estimation models for drinking water treatment plant
MA Keke!, WANG Qi',ZHOU Lyu', SUN Fu',CHEN Yumin?,XU Yixing?, HUANG Xinl#
(1. School of Environment, Tsinghua University, Beijing 100084, China;
2. Cheng du Enwironment Group Co. , Chengdu 610041, China)

Abstract: Standardized construction cost estimation models based on the regression analysis method were established, including
the unit structure cost model and the water plant equipment purchase cost model, and combined with the water plant water irr
take head, other types of buildings and general floor layout cost analysis and engineering construction and other expenses and re
serve costs were estimated for the cost of the water plant. According to the actual project, the obtained model was verified. T he
estimated errors of the construction cost of the unit structure were all controlled within 30% , w hich meet the accuracy of control
requirements of the project proposal stage, the actual equipment purchase cost was — 11.30% of the estimated error, the overall
cost estimation error rate of the water plant cost was only 4.03% . The cost model of the water plant based on regression analy
sis can be applied to estimate the cost of a water plant rapidly and ensure good estimation accuracy.

Key words: w ater plant; project cost;regression analysis; equipment purchase; cost estimation model

(E#F 157 W)
River regime evolution of the wandering channel in the lower Yellow River based on long sequence
XU Linjuan', WANG Yuanjian', LI Junhua',ZH A O W anjie"?,DONG W eijun’

(1. Yellow River Institute of Hydraulic Research, YRCC, Zhengzhou 450003, China; 2. H ohai University, Nanjing
210098, China; 3. N orth China University of Water Resources and Electric Power, Zhengz hou 450046, China)
Abstract: The temporal and spatial evolution law of the wandering river regime in the lower Yellow River was analyzed to pro-
vide theoretical support and practical value for further understanding the evolution characteristics of the lower Yellow River
channel. Based on the systematic collection of river regime observation data of typical sections of the wandering channel in the
lower Yellow River from 1960 to 2015, with the Manmr Kendall trend test and Fisher breakpoint test method, the average river
width and the migration rate of the mainline of the wandering channel in the lower Yellow River from 1960 to 2015 were ana
lyzed. The results show that: in the past 60 years, the wandering chamnel in the lower Yellow River showed a clear manifesta
tion, that was, they were distributed in the shape of a lotus on the plane, while the temporal and spatial distribution of the mairr
line adjustment rate was not significant; the cross section of the lower Yellow River was the key node of the plane lotus shaped
distribution, and the whole river channel was divided into three sections (the first reach, T iexie Yudian section, with the average
river width of 1627 m;the second reach, Yudiarr Chanfang section, with the average river width of 1477 m;the third reach, Charr

fang Gaocun section, with the average river width of 1074 m, respectively) .
Key words: average river width; mainstream line migration rate; Mamr Kendall trend analysis; Fisher breakpoint detection; warr

dering channel; river regime evolution
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