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Estimation of Earth Work Volume and Design Elevation in Large Earth Work

FANG Jun
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, P. R. China)

Abstract : In this paper, the approximation calculation method based on calculation model of earthwork formula of te-
tragonal prism is described. The optimization design elevation in large earthwork can be determined by this method.
Through introducing a set of different design elevations, the difference between and sum of the total excavation and
the total fill can be calculated. An economical analysis is carried out on the design elevation chosen with little value
for both cases by numerical values comparison. The elevation with the lowest cost is taken as the optimal design ele-
vation.
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RSP TR RER ¥, W& FE Ok TEES5h. Y, Y
h=Y-Y

hy=Y,-Y

hy=Y,-Y

hy=Y4-Y
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E(DMBEAERZTREWEST KL TRRATAHA:

V =0.25a2Ch; + hy + hy + hy) (1)
FQOMEFE(NHBEABEFRSESF KX FTERBRATAIHE:
V = 0.25a2[Sh #(E) >/>h (2)

DERRA, o WRAYGHITRREFTELE,
2 TBFEE(RMEAS3)
3 FEFHEA

3.1 #EFFi%BH
3.1.1 WALE J—RAGHEIHHTFEATRKE -—BAGBETIFRAFRREE; N—
BT RM P REE, v— BRI AR R EE; Y —RRAGHE - L L ARRS
HIER & ; Vs BRGWI—-FTRELASREBERR; Lh—BRAGHBE—-FTRETARES
HWERE; Y, BHGBE—-FRETAARRBERE; A—BAGH BN AK,
3.1.2 Mlds CZ—EEVRSEHIBZE CH—REIRS8ATBZA,

10 INPUT “J,K,A,M”;j, k, a, m

20FORY=J TO K STEP .1

30CZ=0

40 CH=0

50 WF=0

60 TF=0



http://www.cqvip.com

%S4 F OB RKABRTEREFEFHELAL RIS EE 103
70 FOR N=1 TO m STEP 1
80 INPUT “Y,, Y5, Y3, Y315 ¥2r ¥3» Ya —
82 w=0 Liﬁ)\&ﬁ'ﬁ?ﬂh{ /
85 =
t=0 N FRET
YOH=Y-Y ﬁlﬁﬁ“ﬂﬁffmﬁ
100 H2=Y2—Y
110 Hy=Y; - Y L’*ﬁ%ﬁ'ﬁmlﬁﬂ
120H, =Y, - Y
130 IF H, >0 AND H, > 0 AND H, >0 AND
H, >0 TEHN
w=0.25*«ax%a(H, +H, + Hy + H;)
135 END IF RARR (DK KRS QR
140 IF H, <0 AND H, <0 AND H; <0 AND EH R & EH RN’
H, <0 TEHN | '
t=0.25*% a* a(ABS(H,;) + ABS(H,) BEHBETR
+ ABS(H,) + ABS(H,)) SRR
145 END IF v 1
) _ HESBHES HERETRS
SOTF H, >0 AND H, < =0 AND H, < 0 e st
AND H, <0 TEHN T I
w=0.25*a%*a* H *» H/H + ABS TGS RS R E RS
(H,) + ABS(H;) + ABS(H,)) BAGRZE BEFTRZA
£=0.25% axax (Hy + Hy + H) (H, + ' J
Hy + He)/(Hy + ABS (H,) + ABS (H;) + ABS
(Hy))
155 END [F W3 BRER

160 TIF H, < 0 AND H, > =0 AND H; > 0 AND H, >0 TEHN

w=0.25%axa* H; = H;/(ABS(H,) + H, + Hy + H,)
t=0.25*a*a* (H,+H; + H,;)(H, + Hy; + H,)/(ABS(H;) + H, + H3 + Hy)

165 END IF

170 IF H, > 0 AND H, <0 AND H; <0 AND H; < =0 TEHN
w=0.25%a* a* H, *« Hy/(ABS(H,) + H, + ABS(H;) + ABS(H,))
t=0.25%a*xa* (H1+H3+H4) * (H1+H3+H4)/(ABS(H1)+H2+ABS(H3) + ABS (H4))

175 END IF

180 IF H, <0 AND H, >0 AND H; >0 AND H, > =0 TEHN

w=0.25%a*ax (H +H; +H,) * (H; + H; + Hy)/(H, + ABS(H,) + H; + Hy)
t=0,25%a%a=* Hz*Hz/(H1+ABS(H2)+H3+H4)

185 ENE IF

190 IF H; > 0 AND H; < =0 AND H, <0 AND H, < =0 TEHN
w=0.25%a* a* H; = Hy/(ABS(H,) + ABS(H,) + H, + ABS(H,))
t=0.25*a*a* (H;+ H, + Hy) * (H, + H, + H,)7(ABS(H;) + ABS(H,) + H; + ABS(H,))

195 END IF

200 IF Hy <0 AND H, > =0 AND H, >0 AND H,> =0 TEHN

w=0.25%a*ax* (H +H, + H) * (H, + Hy + Hy)/(H; + H, + ABS(H;) + H,)
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t=0.25% a* a* Hy * Hy/(H; + H, + ABS(H;) + H,)

205 END IF

210 [F H, >0 AND H, <0 AND H, < =0 AND H, < =0 TEHN
w=0.25%ax*ax H, * H/(ABS(H,) + ABS(H,) + ABS(H;) + H,)
t=0.25%a*ax (H, + H, + H;) * (H; + H, + H;)/(ABS(H, ) + ABS(H,) + ABS(H;) + H,)

215 END [F

220 [F H, <0 AND H, >0 AND H,> =0 AND H; > =0 TEHN
w=0.25%a%ax* (H; + Hy + Hy) * (H; + H, + H3)/(H, + Hy + Hy + ABS(H,))
t=0.25%ax* a* H, * Hy/(H; + Hy + H; + ABS(H,))

225 END [F

230 IF H, >0 AND H, > 0 AND H; <0 AND H, <0 TEHN
w=0.25%a*ax (H, +H,) * (H; + H,)/(H, + H; + ABS(H;) + ABS(H,))
t=0.25%ax ax (Hy+ Hy) * (Hy + Hy)/(H, + H, + ABS(H;) + ABS(H,))

235 END IF

240 IF H; <0 AND H, <0 AND H, >0 AND H, >0 TEHN
w=0.25%a*ax* (Hy +H,) * (Hy + Hy)/(ABS(H,) + ABS(H,) + H; + Hy)
t=0.25%axax (H, +H) * (H; + H,)/(ABS(H,) + ABS(H,) + Hy + H,)

245 END [F

250 IF H, >0 AND H; >0 AND H, <0 AND H, <0 TEHN
w=0.25%a*ax (H, +H;) * (H; + Hy)/(H, + ABS(H,) + H; + ABS(H,))
t=0.25*%a%ax (H, + Hy) * (H, + Hy)/(H, + ABS(H,) + H, + ABS(H,))

255 END [F

260 IF H, <0 AND H; <0 AND H, > 0 AND H, >0 TEHN
w=0.25%axax (Hy+H) * (Hy + Hy)/(ABS(H,) + H, + ABS(H;) + Hs)
t=0.25*axax (H; +Hy) * (H; + Hy)/(ABS(H,) + H, + ABS(H;) + H,)

265 END IF

270 WF=WF + w

280 TF=TF +t

285 NEXT N

300 CZ = WF - TF

310 CH = WF + TF

320 PRINT Y,CZ,CH

330 NEXT Y

340 END
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