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1 V --- V 3.51 3.45 3.34 3.21 3.09 2.99 2.89 2.80 2.72 2.64 2.57 2.50 2.43 2.35 2.28 2.19 2.11 2.02 1.94 1.78 1.48 
2 V --- BD45 3.51 3.45 3.33 3.21 3.09 2.98 2.88 2.79 2.71 2.63 2.55 2.48 2.40 2.33 2.25 2.17 2.10 2.05 

0.59 
0.46 0.33 0 

3 U45 --- BD45 3.22 3.25 3.14 3.04 2.94 2.85 2.77 2.70 2.63 2.56 2.50 2.43 2.37 2.30 2.22 2.15 2.08 2.03 
0.59 

0.46 0.33 0 

4 U26 --- BD45 3.24 3.17 3.07 2.97 2.88 2.79 2.72 2.65 2.59 2.53 2.47 2.41 2.34 2.28 2.21 2.13 2.06 2.02 
0.59 

0.46 0.33 0 

5 U14 --- BD45 3.01 2.96 2.88 2.8 2.72 2.66 2.61 2.55 2.51 2.46 2.41 2.36 2.30 2.24 2.18 2.11 2.05 2.00 
0.59 

0.46 0.33 0 

6 D45 --- BD45 3.34 3.32 3.30 3.23 3.13 3.02 2.92 2.83 2.74 2.66 2.58 2.50 2.42 2.34 2.26 2.18 2.10 2.05 
0.59 

0.46 0.33 0 

7 D26 --- BD45 3.19 3.14 3.09 3.02 2.93 2.84 2.76 2.69 2.62 2.55 2.49 2.42 2.36 2.29 2.22 2.14 2.07 2.02 
0.59 

0.46 0.33 0 

8 D14 --- BD45 2.97 2.92 2.87 2.79 2.72 2.66 2.6 2.55 2.50 2.46 2.41 2.36 2.30 2.24 2.18 2.11 2.04 2.00 
0.59 

0.46 0.33 0 

9 D14 V BD45 2.97 2.93 2.88 2.81 2.75 2.71 2.69 
2.52 

2.51 2.48 2.44 2.39 2.35 2.30 2.24 2.17 2.11 2.04 2.00 
0.59 

0.46 0.33 0 

10 D14 U14 BD45 2.97 2.93 2.88 2.81 2.74 2.70 2.68 
2.54 

2.51 2.49 2.46 2.41 2.36 2.30 2.23 2.17 2.11 2.04 1.99 
0.58 

0.46 0.33 0 

11 D14 U26 BD45 2.97 2.93 2.87 2.81 2.75 2.70 2.67 
2.59 

2.57 2.50 2.46 2.41 2.36 2.30 2.24 2.17 2.11 2.04 2.00 
0.58 

0.46 0.33 0 

12 D14 U45 BD45 2.97 2.93 2.87 2.81 2.75 2.70 2.66 
2.61 

2.59 2.52 2.47 2.41 2.36 2.30 2.24 2.17 2.11 2.04 2.00 
0.58 

0.46 0.33 0 

13 D14 D14 BD45 2.97 2.92 2.87 2.80 2.74 2.69 2.66 
2.52 

2.49 2.46 2.43 2.38 2.34 2.29 2.23 2.17 2.1

 

2.04 1.99 
0.58 

0.46 0.33 0 

14 D14 D26 BD45 2.97 2.92 2.86 2.79 2.73 2.68 2.65 
2.58 

2.55 2.49 2.44 2.40 2.36 2.29 2.24 2.17 2.10 2.04 2.00 
0.58 

0.46 0.33 0 

15 D14 D45 BD45 2.97 2.92 2.86 2.79 2.73 2.67 2.64 
2.60 

2.57 2.51 2.46 2.41 2.36 2.29 2.24 2.17 2.10 2.04 2.00 
0.58 

0.46 0.33 0 

V:   

U14   U26   U45 : 14°  26°  45°  

D14   D26  D45  : 14°  26°  45°  

                           BD45 : d2   45°  

 :   (*)                               
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)2 (  

)(    
  0 1.5 3.0 4.5 6.0 7.5 9.0 10.5 12.0 13.5 15.0 16.5 18.0 19.5 21.0 22.5 24.0 25.5 27.0 28.5 30.0 

1    3.79 3.68 3.57 3.45 3.34 3.23 3.12 3.00 2.89 2.78 2.66 2.55 2.44 2.32 2.21 2.10 1.99 1.78 1.76 1.65 1.53 

2   3.51 3.45 3.34 3.21 3.09 2.99 2.89 2.80 2.72 2.64 2.57 2.50 2.43 2.35 2.28 2.19 2.11 2.02 1.94 1.78 1.84 

  

  
)3(  ) (%

  )(  
        0 1.5 3.0 4.5 6.0 7.5 9.0 10.5 11.0 12.5 15.0 16.5 18.0 19.5 21.0 22.5 24.0 25.5 27.0 28.5 30.0 

1  D14  ---  BD45  15.4 15.4 14.1 13.1 12.0 11.0 10.0 8.9 8.1 6.8 6.2 5.6 5.3 4.7 4.4 3.7 3.3 1.0 
70.8 

76.3   

2 D14  D14  BD45  15.4 15.4 14.1 12.8 11.3 10.0 8.0 
12.8 

11.1 9.6 8.0 7.4 6.4 5.8 5.1 4.8 4.1 3.3 1.5 
71.3 

76.3   
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THE INFLUENCE OF PILES STATUS ON THE 

UPLIFT PRESSUR UNDER HYDRAULIC 
STRUCTURES  

Dr. Raad Hoobi Irzooki 
Lecturer 

Civil Eng. Dept.  University of Tikrit  

ABSTRACT      
In this research, a  finite  difference   method  with  a  

relaxation technique were used in a computer program which was 

prepared to show the influence of changing the  status  of sheet 

piles or cutoffs on the uplift pressure under a hydraulic 

structures.The downstream  sheet pile was used inclined to the 

downstream side  with  angle  of   45°,  the  beginning  of  this  

pile  is  located  before  the  end of the structure floor with a 

distance  equal  to the depth of this pile when  it  is  in  a  vertical  

status. With   the   previous   situation   of   the  downstream  

pile, an upstream  and  a  middle  inclined  piles  were  used. The  

angle  of  inclination  of  these two piles are (14°,26°and 45°)  to 

the ward of upstream or downstream of the structures.        

By   comparing  all  cases  with  the  standard  case, the  

results demonstrated   that   the   new   status  of  downstream  

pile and the upstream pile inclined with  angle  of  14° to  the  

downstream side gives   a  greater  decreasing  ratio   of   uplift   

pressure  under  the structure  floor. The  decreasing  ratio  of the 

above case is equal to (21.02%). When a middle pile was used  in  

the  structure, the  best case, is a  structure   contain an inclined 
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upstream and  middle piles   with angle of  14° to the 

downstream side and the downstream  pile  in  the  new  status. 

This case gives a total decreasing ratio of uplift pressure equal to 

(22.46%).  

KEY WORDS 
Uplift pressure, Inclined piles, Finite deference                              
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10 DIM a(100,100) , b(100,100) 
20 OPEN " raad1.dat" FOR OUTPUT AS #1 
30 READ m, n, x, y, e, f, h1, h2 
40 DATA 90, 45, 30, 60, 3, 4.5, 5, 0 
50 m= INT (m / 1.5 + 3) 
60 n= INT (n / 1.5 + 1) 
70 x= INT (x / 1.5 + 1) 
80 y= INT (y / 1.5 + 2) 
90 e= INT (e / 1.5 + 1) 
100 f= INT (f / 1.5 + 1) 
110 t= m *  n 
120 FOR i= 1 TO  n 
130 FOR j= 1 TO  m 
140 IF (i=1) AND (j>0) AND (j<=x) THEN a(I , j) = h1 : GOTO 180 
150 IF (i=1) AND (j>y) THEN a(I , j) = h2 : GOTO 180 
160 IF (i=1) AND (j>x) AND (j<=y) THEN a(I , j) = (h1 + h2) / 2 : GOTO 180 
170 IF (i>1) AND (j>0) THEN a(I , j) = (h1 + h2) / 2 : GOTO 180 
180 NEXT j 
190 NEXT i 
200 k=0 
210 SUM = 0 
220 FOR i= 1 TO n  
230 FOR j= 1 TO m 
240 IF (i=1) AND (j>0) AND (j<=x) THEN 550 
250 IF (i=1) AND (j>y) THEN 550 
260 IF (i=1) AND (j=(x+1)) THEN 560 
270 IF (i=1) AND (j>(x+1)) AND (j<y) THEN 570  
280 IF (i=1) AND (j=y) THEN 580 
290 IF (i>1) AND (i<n) AND (j=1) THEN 590 
300 IF (i=n) AND (j=1) THEN 600 
310 IF (i=n) AND (j>1) AND (j<x) THEN 610 
320 IF (i=n) AND (j=x) THEN 620 
330 IF (i=n) AND (j=(x+2)) THEN 630 
340 IF (i=n) AND (j>(x+2)) AND (j<y) THEN 610 
350 IF (i=n) AND (j=y)  THEN 620 
360 IF (i=n) AND (j=(y+2)) THEN 630 
370 IF (i=n) AND (j>(y+2)) AND (j<m) THEN 610 
380 IF (i=n) AND (j=m) THEN 640 
390 IF (i>1) AND (i<n) AND (j=m) THEN 650 
400 IF (i>1) AND (i<n) AND (j>1) AND (j<x) THEN 660 
410 IF (i>1) AND (i<e) AND (j=x) THEN 650 
420 IF (i=e) AND (j=x) THEN 670 
430 IF (i>e) AND (i<n) AND (j=x) THEN 680 
440 IF (i>1) AND (i<e) AND (j=(x+1)) THEN 690 
450 IF (i>1) AND (i<e) AND (j=(x+2)) THEN 660 
460 IF (I>=e) AND (i<n) AND (j=(x+2)) THEN 700 
470 IF (i>1) AND (i<n) AND (j>(x+2)) AND (j<y) THEN 660 
480 IF (i>1) AND (i<f) AND (j=y) THEN 650 
490 IF (i=f) AND (j=y) THEN 670 
500 IF (i>f) AND (i<n) AND (j=y) THEN 680 
510 IF (i>1) AND (i<f) AND (j=(y+1)) THEN 690 
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520 IF (i>1) AND (i<f) AND (j=(y+2)) THEN 660 
530 IF (i>=f) AND (i<n) AND (j=(y+2)) THEN 700 
540 IF (i>1) AND (i<n) AND (j>y+2)) AND (j<m) THEN 660 
550 b(i , j) = a(I , j) : GOTO 710 
560 b(i , j) = (2*a(i+1 , j) + a(i , j+1)) / 4 : GOTO 710 
570 b(i , j) = (2* a(i+1 , j) + a(i , j-1) + a(i , j+1)) / 4 : GOTO 710 
580 b(i , j) = (2*a(i+1 , j) + 2*a(i , j-1)) / 4 : GOTO 710 
590 b(i , j) = (a(i-1 , j) + a(i+1 , j) + 2*a(i , j+1)) / 4 : GOTO 710 
600 b(i , j) = (2*a(i-1 , j) + 2*a(i , j+1)) / 4 : GOTO 710 
610 b(i , j) = (2*a(i-1 , j) + a(i , j-1) + a(i , j+1)) / 4 : GOTO 710 
620 b(i , j) = (2*a(i-1 , j) + a(i , j-1) + a(i , j+2)) / 4 : GOTO 710 
630 b(i , j) = (2*a(i-1 , j) + a(i , j-2) + a(i , j+1)) / 4 : GOTO 710 
640 b(i , j) = (2*a(i-1 , j) + 2*a(i , j-1)) / 4 : GOTO 710 
650 b(i , j) = (a(i-1 , j) + a(i+1 , j) + 2*a(i , j-1)) / 4 : GOTO 710 
660 b(i , j) = (a(i-1 , j) + a(i+1 , j) + a(i , j-1) + a(i , j+1)) /4 : GOTO 710 
670 b(i , j) = (.5*a(i-1 , j) + .5*a(i-1 , j+1) + a(i+1 , j) + a(i , j-1) + a(i , j+1)) / 4 : GOTO 
710 
680 b(i , j) = (a(i-1 , j) + a(i+1 , j) + a(i , j-1) + a(i , j+2)) / 4 : GOTO 710 
690 b(i , j) = (a(i-1 , j) + a(i+1 , j-1) + 2*a(i , j+1)) / 4 : GOTO 710 
700 b(i , j) = (a(i-1 , j) + a(i+1 , j) + a(i , j-2) + a(i , j+1)) / 4 : GOTO 710 
710 SUM = SUM + ABS(a(i , j)  b(i , j)) 
720 a(i , j) = b(i , j) 
730 NEXT j 
740 NEXT i 
750 S1 = SUM / t 
760 k = k +1 
770 PRINT " ------------------------------------------------------------------------------------------" 
780 PRINT "Total Sum = "; SUM ; "Av. Sum = "; S1 ; "Ite. No.= "; k 
790 IF k = 100 THEN 810 
800 GOTO 210 
810 FOR i = 1 TO n 
820 FOR j = 1 TO m 
830 b(i , j) = INT (b(i , j) * 100) / 100 
840 PRINT "Peiz. Head at Point "; " ( "; i; ","; j; " )= "; b(i , j) 
850 PRINT #1, "Peiz. Head at Point "; " ( "; i; ","; j; ") = "; b(i ,  j) 
860 PRINT "--------------------------------------------------------------------------------------------" 
870 NEXT j 
880 NEXT i 
890 END               
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