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Fig 1 V ertical and cross section of the channel

* ] 2004-03-01
[ ] (2977- ), , , , ) E-mail: cool angm ing@163 com



( ) 32

120
hj- hQ:k Aia= Xo< x1< < Xxn=Db
) | (2 RE;) N+2nm+1 m
h(1)= ho+ m'LAhﬁ: ho+ kI ,
A (=bh()- h O]+m[h()- h )] S(m,A) :
= blhot (k+ )11+ m[hot (k+ i)1])° Bim(x) = (Xieme1- x:) R (xi,
= (bho+ mhd) + (b+ 2nho) (k+ i) 1+ m (k+ )22 (2) Xie1,  Xiems1),
A (D=DH- ho Kkl- i)+ m+n)H- ho- kI- il)? i=-m, N-1 (5)
. 5
=D (H- ho)+ (n+n) (H- ho)® 2[D+ (n+n) (5) i m B- . B~ M
(H- ho)](k+ i) 1+ M+ n) (k+ )22 (3) 6 (5) m+ N
). (3 ’ ’ el S(m,A) ,
[a, b] Ara= xo< x1< < xn=b
m S(x) S(m,A) B im(x)
’ ' gl
' S(x) = Z oB im (X)), (6)
m B-
2 B- 212 B-
a= le< i< < [n= b,
] ' AoAi Am N =
m- 1,
’ Xo= lo= a,
, , i:“T"*—l,i:l,z, N - 1
! . ! XN =Im=Db
21' 8- X-2< X.1< a= Xo< X1< < Xn
211 B = b< Xn+1< XN + 2,
m = y
A m s6) R D: X-z—_ Xo- 2(x1- Xo),
S(x) c™'[a,b], [Xi 1, X-1= Xo- (Xa- o),
Xi] =12 N m . XN+1= Xn + (XN - XN-l),
(R(X;t) _ (t- X)T, Xn+2= Xn T 2(XN - XN-l)
t= X-m, , X- 1, Xo, X1, , XN,
XN+ 1, y XN+m, (4)

1, xi< X £ Xis
Bio(x) :{ '

01
Bii(x) = B o(x) + gL 0(x),i=- 2 - 1, N
Xi+1-  Xi Xi+2 - Xi+1
Bio(x) = =B .(x) + X ,..(x),i=- 2- 1, N- 1
Xi+2 = Xi Xi+3 - i+ 1
N- 1
N1 S(lo) = _ZZOGBi,z(h) = Ao,

AR SK)= D aBiz(x),



121

9

S0 = Y 08.:() = A ()= 5 0812() = An
: B& B
_B-2,2(|0) B. 12(lo) BN-1,2(|0)_ _OL 2- -Ao_

B.22(l1) B-.12(l1) Bn-12(l0)]] ot 1 A1

LB-22(ln) B-12(In) Bn-1,2(Im)d Lok- 4 LA ]

B

[8]
22 B-

B_

N- 1

A x> sx)= i_z 2O(iB i2(x),

Bio(x) i Bi+12(X)J

Xi+3 - Xi Xi+ 4 - Xi+

B. 2,3(X) — 3LI‘B 2,2(X)dX ] J-B 1,2(X)dX:| ,
X1- X-

2 X2- X-1

B,i,3(X) = 3[

Bi,3(x) = 3LI.Bi'2(X)dX rBi+1,2(X)dX1 ,

Xi+3 - Xi Xi+ 4 - Xi+1

By 25(x) = 3LrBN- 2,2(x) dx _ JrBN- 1,z(x)dx] ,
XN+1- XN-2 XN+2= XN-1
Bn-13(x) = 3|:_L2(X);|
XN+2= XN-
IBi,z(X)dx: Li)f_a:;’_XiZiBj's(x)'i:- 2,-1, ,N-1
X 3
I(x) = sx)d
' J-X'Z o ( B-

- iZZT x. ZB 2lx) ©®) 3m, i= 0,

e axea- X (L - 200)?%/40 000
- izza 3 ZjBJ',S(X) ( B-

N-1 i

=3 3 ANk

V=1(02- 1() (9 , B-

(7)



122 ( ) 32
A h/m
3 Top line of the channel
0 -
i=0 W 2 400 L/m
Bottom line of the channel
2
Fig 2 V ertical and cross sections of exanple channel
1 ( 50m)
Table1l Earthwork calculation result (pile gpacing: 50 meters)
@
2
i fn Cross section area . B-
/n Design Practical earth A verage cross Dual basic
Stalée Ground elevation volume section method spline function
number elevation  of channel ) )
bottom ;g; EXC;V;t on Fill Excavation Fill Excavation Fill Excavation
volume volume volume volume volume volume
0+ 000 300 Q 00 Q 00 15 00
0+ 050 169 Q 00 6 07 6 22 130 40 505 80 151 75 530 50 138 70 510 00
0+ 100 Q75 Q 00 14 63 2 06 517 10 192 90 517 40 207 00 515 20 192 00
0+ 150 Q19 Q 00 21 45 Q41 915 50 54 65 901 90 61 75 915 40 54 60
0+ 200 Q 00 Q 00 24 00 Q 00 1156 95 6 60 1136 25 10 25 1156 50 6 38
0+ 250 Q 19 Q 00 21 45 Q41 1156 95 6 60 1136 25 10 25 1156 50 6 38
0+ 300 Q75 Q 00 14 63 2 06 915 50 54 65 901 90 61 75 915 40 54 60
0+ 350 169 Q 00 6 07 6 25 517 10 192 90 517 40 207 00 515 20 192 00
0+ 400 300 Q 00 Q 00 15 00 130 40 505 80 151 75 530 50 138 70 510 00
Total z 5 440 152000 541460 161900 545160 1526 00
/% M aximum relative error in unit channel 16 40 55 00 6 00 3 00
/% Total relative error Q 50 6 50 Q 20 Q 40
4 2 o
B- B-
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Essential deficiency and mprovenent of the average cross-
section method calculating the cannel earthwork volume

L1 . 1 P
WANGM ing", ONG Tian-feng',L UO Yang-jun
(1N orthw est Institute d Exploration,D esign and Research, X i'an, Shaanxi 710065, China;
2 College & W ater Resources and A rchitectural Engineering,N orthw est Sci=Tech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: T raditional average cross-section method for channel earthwork calculation w as analyzed in
detail In light of its essential deficiency, a nev method,w hich applies dual basic gline function to fit the
sectional area function of fill & excavation in channel, and then combining w ith the gline integration for-
mula to calculate earthwork volume of the channel,w as brought about T he practicality and superiority of
the method w as al proved through an exanple in the paper.

Key words calculation of earthwork in channel; average cross-section method; dual basic-gline func-
tion
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