9 Ugmdly (w995 Slwe 2 (FRIN kie Sb 2 E e SO Sl o 95
Tos3 pem Cingy 5T NS 358 5 ¢ (o5l S Il deme

s oty (SUgods gl o3le Ol e bl wlid S (g mmiils-)
fkalateh@tabrizu.ac.ir .} s o&tils Ol jer 0aKsils O wdign 0,5 b3kl ¢ stoms o 5i =Y
s ol Ol jee 0aStils ST e 05 S slaal-¥

WV /Py et AF/F/8 13 53 G5

o>

Eo s @338 Jo (gl (Al (S hg; NS (o0 Gl by el 53 1) o Ol ped ¢ 2 ) peie b 2 Sl Walae
O Cawlio 03Il (43,5 aswie (53 (55 JI,Sil CYSUGe 1 (S g Cuwl 2l &l (o 0 gaiie by 40 O
N e by Sl Ablae gdas Jo gl (B9 gmdly (P M g, Ao ol 3 il o 605 JISEI S
Ol Olawle o 45 00d 3,91y (930 sbd lime wlwlp FTlawlbxo LB I, il )5 Cuwl 0l 2315 anwei
e ol )3 Ol g &) b Al 3 C a9 S il 381 Crgo 1 g 2391 dilkianigh O jg0 (g, (e Nigwd 50
9 G g dulin (B OEEST 5I Jols zmli U g wud,5 Jow galoguing (g, 31 83!l L gdanio (g JUe .30 )5 o0 (B 5
Cd> By (Ui el Cuwdy gulis b plol 89 (U sS SO, (g b lamliie wionad 9 (o) 32 by (g Coneo
b JUo 51 (S 55 &y y5k Ml (o (SHBg SUgS K 9 ealine @ (G 109, b amliie )3 (odleibn (g cewlio )l
O Qe golune "y bls 031> drwgi by amdly i gy hmibee P Vel bl gl ¢ dlie 4> o &)
03,5 s G155, (5 luslons

25 5l ol s s ey ey 53 ccosmdly g by (e seite Ol TR0 S

A Novel Method for Numerical Simulation-of Gradually Varied Flow Profile Based
on Adaptive Newton Raphson method

M. Jahandar Malekabadi®, F. Kalateh®" and Y. Hassanzadeh®
1- M.Sc. Student, Faculty of Civil Engineering, University of Tabriz.
2"- Corresponding Author, Assistant Professor, Faculty of Civil Engineering, University of Tabriz.
3-Professor, Faculty of Civil Engineering, University of Tabriz.

Received:31 August 2014 Accepted:20 January 2016

Abstract

The basic equation of Gradually Varied Flow (GVF) describes the variation of water depth
with flow process. Several methods have been developed for numerical solution of the water
surface profile in GVF and one of the challenges of numerical integration is determining the
appropriate integration spatial step size. In this paper a novel Adaptive Newton-Raphson method
is developed for numerical solution of the GVF equation. In this method the spatial steps are
determined by using error estimation during calculation, this procedure is smart and increases
accuracy and speed of computation the water surface profile in GVF. Several examples were
analyzed using the proposed method and compared with the results of previous researches and
the accuracy of the proposed method was evaluated. The results indicate good accuracy of the
proposed method in comparison with other methods. As shown in one of examples presented in
the paper, the obtained results from 10 step of developed Adaptive Newton-Raphson method
approximately equal with 90 step of standard direct step method.

Keywords:Gradually varied flow, Newton Raphson method, Adaptive pattern, Water surface profiles, Step
size.
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