
 

  

     
   

       

  
  

       
         

   )    
    (  

  
  577  

  
  

       
              

nezamfanni.ir  http://seso.moe.org.ir  
1392  





G.
 

1· 
\. 

t 
[' 

1. 
\ 

f. 
(,

• 
~
 

0 
![

 
'1: 

~ 
<f.

,. 
t· 

r 
~ 

~'i
' 

.. t 
,_, 

c;..
 

~
 

t 
-

-
~ 

s;
 

"\\
 

-
't

 
... 

'c.
.. 

. 
t 

(, 
:f"

 
c;..

 
In

 
'i 

::-..
. 

:· 
"-!

.. 
{:

. 
~ 

~ 
"-

~
 

C
· 

[:-
. 

:f 
r 

~
 

·(
! 

f 
1 

r 
U>~· 

•-
.-

""'
 

.L
 

"-
~·

 
'-

l 
· 

• 
-
t 

C
· 

'o
 

I::
; 

""'
 

~ 
-

..»
 

-
l 

~:
 

D
 

·V
 

t 
r 

-
t
 

~ 
-

"
' 

-
~
 

: 
..... 

s; 
0 

~ 
• 

r1
 \

 c 
{.. 

1 

..
 

<
 

In
 

~ 
. 

r.
..

~ 
0 

~ 
'f 

r 
. 

c·.
 

·. 
lt. 

f 
I ~
 l

: 
r"

).
 

C
· 

" 
\ 

,r
 

,.
 

,...._
 

u
. 

,i
C

 
-

0 
s 

1g
. 

<
 

: 
'<

;t
o

 
.
.
.
.
 

::;
 
t
~
 

£ 
IL

. 
f 

~ 
!;

'[
 
~(
 

~ 
.; 

~ 
f. 

k 
~ 

'[.. 
£'

: 
.
:
 
~ 

~ 
~ 

{ 
5 

f 
·-

'i 
'I

 
1 

-
t
 

r 
'1: 

-·
 

f 
1. 

~ 
r:

 
. 

0 
·'~ 

..
..

. 
G.

 
~ 

• 
. 

-
!"

o·
 

'"
f.•

· 
f#

 
N

· 
1>-

~
 

SJ
 

u
. 

c;..
 

~
 

"-
¥ 

~ 
~ 

v 
G.

 
0 

.r
 

s;
 

·-
~
 

C_
:_ 

'1: 
~ 

.c
, 

t 
·•V

 
t;.

 

'-~>. 
or 

~ 
.t-

l 
b 

::t 
~ 

£:
 

)·
 

f 
() 

' 
E. 

~.
 

-
t 

t>
 

~ 
t·

 
C

· 
G:·

 
o 

~
 

.c
-

-1
 

-
t
 

" 
U

> 
x 

r 
r.

~ 
~~ 

~ 
(=
:c
.[
~ 

s;
~·

 
r. 

c..
 

-
ro

 
· 

t;.
 

<
 

C
· 

'-t
 • 

r;:
: 

1 
c.

 
~
 

....
. 

(:
 

....
. 

~ 
1!

: 
• 

( 
• 

~.
 

,
.
 

-
~.

 
U

> 
U

> 
c 

: 
t.

 
~
 

In
 

~ 
-1

i 
·(

 
(;

; 
?£:

 
~
 

71
. 

~ 
~. 

,;
 

~= 
-
t
 
1 

..-... 
.. 

-
.... 

't 
'r. 

~ 
~. 

~ 
~ 

~ 
( 

~ 
·"

 
~ 

0 
"-

• 
't

 
..»

 
._

, 
~ 

\ 
G.

 
~.

 
(, 

~ 
s..

 
r 

t>
 

o 
1 

~ 
;
·
;
 

s; 
c.

 
r.. 

-
~ 

<
 

~ 
r.. 

r
-

0 
~ 

i'l
. 

I'
: 

~ 
<

 
~ 

vi
..

 
e 

_ 
: 

~ 
• 
_

, 
~
 

~ 
f. 

5.
 

l:. 
~ 

t·· 
'1

 
(,f 

~ 
cr.

 
r~ 

t:-
E

 
-

~
 

~
 

~
 

~ 
f. 

: 
-

~ 
(, 

.... 
.....

 
: 

... 
" 

(
,
 

..:
;-

~,
 

\ 
.[

 
,;

 
_

, 
•. 

c 
c;..

 
-

~ 
'f.

 
.e-

"' 
~
 

. 
f)

 
~'

 
"-

~ 
.(

 
s;

 
.t

 
':r.

 
t 

S>
-

c.
 

· 
~ 

5 
(#

 
,~;. 

,t.
 

n 
!i

: 
(,

 
" 

• 
~ •

 
,.

 
~
 

t 
1 

'f
 

~ 
;.. 

.. 
f 

\. 
f: 

~
. 

. 
>

 
~. 

t"
" 

"
' 

,.,
_ 

:-
~.

 
S 

_
,
 

• 
• 

C
'"

 
I 

I
' 

• 
' 

•I
 

: 
'f>

 
• 

• 
(!

_ 

r:-
{)

. 
"' 

-~
 

't
 

'""
 

83955
Typewritten Text
92/24113

83955
Typewritten Text
1392/03/25



 

  

  

     
  

  

 :  
                       

                 .            

             .  

  

                          

 :  

1-          .  

2-         . 

3-           . 

4-        . 

                .  

         .  

  

  

  

  
  

  

    :       -   33271 

                             

Email:info@nezamfanni.ir                                            web: nezamfanni.ir 





 

  
  

    
  

   
    600                     

                      .  

                         

             .          

             .  

                      

»                   )    

    ( «                 

                           

   23                  

 )  42339/33497    20/4/1385    (   .  

                        ...    
                 .  

                    
                        

                          
         . 

                  .  
  

      
   1392  



 

 

                    
   )        ( ]  577[  

 
:      
 :                

   :  
            

            
           

            
  :  
             

              
-    

     

             

    )             :(  

         

           

            

            

           

                
                - 

   
     

            
     :  

         
         
          
  

  
  



 

  
  

   

    
  1  

  -    3  
1-1-   5  
1-2-    5  
1-3-   5  
1-4-   5  
1-5-   5  
1-6-   6  
1-7-    6  
1-8-   6  
1-9-     6  
1-10-    6  
1-11-     6  
1-12-    7  
1-13-     7  

  –             9  
2-1-   11  
2-2-               11  

2-2-1-               11  
2-2-2-          11  
2-2-3-               12  
2-2-4-            13  
2-2-5-             14  
2-2-6-        :  15  
2-2-7-        16  
2-2-8-             18  
2-2-9-       20  
2-2-10 -         24  
2-2-11 -        24  
2-2-12 -             24  
2-2-13 -               25  

2-3-              30  
2-3-1-            31  
2-3-2-            31  



 

 

   

    
2-3-3-           31  
2-3-4-                   31  
2-3-5-                32  
2-3-6-         32  
2-3-7-        )   (...  33  
2-3-8-              33  
2-3-9-        34  
2-3-10 -         34  
2-3-11 -        34  
2-3-12 -               35  
2-3-13 -            35  

2-4-                 37  
2-4-1-          37  
2-4-2-          38  
2-4-3-   )    (  38  
2-4-4-        38  
2-4-5-     39  
2-4-6-              39  
2-4-7-     39  
2-4-8-                   40  
2-4-9-                   40  
2-4-10 -              41  
2-4-11 -      41  
2-4-12 -              41  
2-4-13 -              42  
2-4-14 -            42  
2-4-15 -         42  

  –            45  
3-1-   47  
3-2-              48  

3-2-1-           48  
3-2-2-        )  (  51  
3-2-3-           52  
3-2-4-          )(  55  
3-2-5-              62  
3-2-6-         65  



 

  
  

   

    
3-2-7-         70  
3-2-8-          73  

3-3-             75  
3-3-1-         76  
3-3-2-       76  

3-4-                76  
  -                     77  

4-1-   79  
4-2-   U.T.M           79  
4-3-      79  

4-3-1-         80  
4-3-2-             81  
4-3-3-        82  

4-4-         83  
4-4-1-             83  
4-4-2-           -     83  

4-5-       88  
4-5-1-          89  
4-5-2-         89  
4-5-4-                    ...  90  

4-6-      95  
4-7-          97  

4-7-1-           97  
4-7-2-       99  
4-7-3-            100  
4-7-4-                        100  
4-7-5-         100  
4-7-6-             )    (  101  
4-7-7-          )    (  101  
4-7-8-       )    (  110  
4-7-9-     110  
4-7-10 -         112  
4-7-11 -      113  
4-7-12 -                117  
4-7-13 -             119  



 

 

   

    
4-7-14 -            119  
4-7-15 -              119  

4-8-     121  
4-8-1-        121  
4-8-2-     )    (  123  
4-8-3-          )     (  126  

4-9-     127  
4-9-1-         127  
4-9-2-          127  
4-9-3-         132  
4-9-4-         135  
4-9-5-          136  
4-9-6-                 ...  137  
4-9-7-             140  

4-10-   ) (  140  
4-10-1 -     142  
4-10-2 -     143  
4-10-3 -    148  

4-11-    148  
4-11-1 -           148  

4-12-    149  
4-12-1 -        149  

4-13-              152  
4-14-        152  
4-15-      152  
4 -16 -                   .  156  

4-16-1 -               156  
4-16-2 -              158  
4-16-3 -            -   )(  160  

4-17-         162  
  -        165  

5-1-   167  
 1-          169  
 2-                  187  
    207  

  



 

  
  

    

    

 2-1-               12  

 2-2-   24            14  

 2-3-                 21  

 2-4-                 22  

 2-5-                 23  

 2-6-                  23  

 2-7-                       
        .  26  

 2-8-               33  

 2-9-                     36  
 2-10-                     36  
 2-11-                     36  
 2-12-           )           

        (  40  

 3-1-                 51  

 3-2-                54  

 3-3-           55  

 3-4- -        )        (  57  

 3-4--      )        (  58  

 3-4--          58  

 3-4--         )      (  59  

 3-5- -                  60  

 3-5- -                 61  

 3-6-         63  

 3-7-           64  

 3-8-         65  

 3-9- -               73  



 

 

    

    

 3-9- -              74  

 3-10-                  75  

 4-1-      85  

 4-2-               86  

 4-3-        92  

 4-4- -           105  

 4-4--            106  

 4-4--              107  

 4-4-  -           108  

 4-4--           109  

 4-5-        114  

 4-6-         115  

 4-7-           116  

 4-8-             125  

 4-9-     10  20     126  

 4-10-          126  

 4-11-         126  

 4-12-          126  

 4-13-       128  

 4-14-                133  

 4-15-            .  133  

 4-16-         135  

 4-17-           141  

 4-18-                   144  

 4-19-         145  

 4-20-            146  

 4-21-               147  

 4-22-              151  



 

  
  

       

    

 2-1-                    12  
 2-2-    2 4  24       13  
 2-3-                 16  
 2-4-            17  
 2-5-                     24  
 3-1-             47  
 3-2-                .  50  
 3-3-            66  
 3-4-           68  
 3- 5 -     ) (     71  
 3-6-                 71  
 3-7-               72  
 4-1-                        83  

 4-1-     118 
 4-2-        (PRETIMIARY BOREHOLE LOG)  120  

 4-2- -        MIT       121  
 4-2- -             121  
 4-3-            129  
 4-4-            130  
 4-5-              132  
 4-6-            136  

 4-3-            153  
 4-4-             154  
 4-5-                155  

  





  1 

 
 

  

  

   600.000                       
  )      (.                 

    90  %                          
    .                        

                              
                 .         

                             
                       .  

                         
                      .         

                       
                                   

                      
                        .     

         8       17          
                             

   44                         
            .  

                            
            .  

–   

                       
                           

         .  

    

               )         
              (   )    (   .  





1 1  

  





   -   5 

 
 

  -  

1-1-   

             .                 
                    .  

                       .  

1-2-  1  

                  .       
          .   

1-3- 2  

                              
        .                .   

                     .   

1-4- 3  

                            
  1000   .           .         

              .                
              .   

1-5- 4  

                           
       .        .  

                                                      
1- Sinkhole 
2- Doline 
3- Polje 
4- Ponor 



6                     ... 

 

1-6- 1  

                         
  .  

1-7-  2  

                     .  

1-8- 3  

                               
       .                     
   .  

1-9-   4  

                              
  .   

1-10-  5  

                     .  

1-11-     

                        
 .  

  
  

                                                      
1- Estavelle 
2- Karst Seep 
3- Karren 
4- Blind Valley 
5- Water Well 



   -   7 

 
 

1-12-  1  

                           
  2  3  4        .  

1-13-     

                      
                      .  

  
 

                                                      
1- Exploration Well 
2 - Hydrulic Conductivity 
3- Storage Coefficient 
4- Observation Well 





 

 
 

2 2  

       
    

  





  –            11 

 

  –            

2-1-   

                     :  
     
   

     
                           

                .  

2-2-               

                            
                               

   212  213 )        (            
                            

      .  

2 -2-1 -               

                        
                     .          

              .                      
                         

            ...             .  

2 -2-2 -          

                         
                           

                .        
            .              
             .            .   

                             
              .  

                   .  



12                     ... 

 

2 -2-3 -               

                     
1   .                         

 .                            
   .                     

     .                         
      .                     

                                 
                        .   

)2 -1 (                    .  

 2-1-                    

  
 

  
   

 (KV)  
  

)(       

  
)(                  

     )  (  
    

   

                   
   

    
   

 
)(           )  (      

   
  

  )2-1(                   .  

 

  
 2 -1-               

                                                      
1- Vertical Hydrulic Conductivity (KV) 



  –            13 

 

                            
                 .  

                      .  

2 -2-4 -            

                   VLF   
  .                       .   

  1         .             
              .          

                2     
         .       (e)         

)rP (              RT      RT     
        RT        RT     .     RT 

      T )  ( .    RT              
                   .   

)  (       RT       )(        
              . )2-2(             

      .  

 2-2-    R T  RT       
  
  

  
(R)  

  
(T=K.b)  

RT   

 )(               
               

 )(               
  

  )2-2(      RT              .  

                                                      
1- Electrical Resistivity 
2- Iso Electrical Resistivity Maps 



14                     ... 

 

 

  
 2 -2-   RT            

2 -2-5 -             

  1                    
                      .    2   

               .                 
                      .  

                        
    :  

1-               
2-       
3-                         

              .      
                      

                                                      
1- Well Logging 
2- Videometery 



  –            15 

 

                   
      . 

2 -2-6 -        :  

                     :  
                            

       .                  1 
        .              .  

     )   (                    
          .                

                    .    
                   2         

                               
   .  

                        .
             )   (         .   

                            
                     .     

                          
                   .  

                         
      .                   

                         
          .               

                .  
  )2 -3 (                       

                    3          
                         

                     .  
                                                      

1- Well Geological Log 
2- Core Drilling Method 
3- Drilling Log 



16                     ... 

 

 2-3-                 
               

                          
×  ×  -  ×  ×  -  ×  ×  -      
-  -  ×  -  -  ×  -  -  ×      

 

2 -2-7 -        

          )   (                  
         .               

                  .        
        ) (1  2  3   )   + (    

                .             
             .  

                        
                   .  

  )2 -4 (                 .  
                )T k.b(  

T:    
K:    
b:    

   K  b                         
      .  

         100             
 1/0  10     K1 ) ( 13000        K19 )   (    .

                         
     .                      

                            
                    .  

                                                      
1- Specific Yeild 
2- Specific Drawdown 
3- Total Drawdown 



  –            17 

 

                            
                               

                        .  
                  150             

  .          .      )            
         (           150        

       .  

 2-4-            

   
   

)  (  
 

   
  1/0 – 001/0  K1  
 –        2 - 1  K2  

        5  K3  
   –     –      7  K4 

 -       –       10  K5 
        –       –         12  K6 
   -         –               15  K7 
       –           20  K8 
     -            25  K9 

   –               30  K10 
          35  K11 

         –              40  K12 
   –          50  K13 
    –            60  K14 

           70  K15 
    -          90  K16 

   )  (  110  K17  
   )  (  120  K18  

    130  K19 
  
T:      

K1:       
B1:      
n:      

   )  (             .       
 »sQ«         )Q (               

  )]3L / t / L[-           (                
         .                



18                     ... 

 

      .                 
                          

                    .  
 1                    )   

 (     )     (    .     »S «      
    .           .         02/0  

3/0       310 510   .              
                              

          .                
                           

   .                  .  
                             

                             
                .          

            )  (             
          .  

2 -2-8 -             

                           
 .                          

    )           -256-      
    -  1382 .(  

-    

      

                

       

         

              (Effluent , influent)  

       

                                                      
1- Specific Coefficient 



  –            19 

 

      

        

          

       

        

                 

-   

      

     

     

     )  ( 

     

    

   

       

        

                        
 .                        

                             
    .  

2 -2 -8-1-                 

              2-2-8               
                   .   

          .  

                           
             .  

                   .  

                            
                  .  



20                     ... 

 

                        
     . 

                            
                      

         .               
                        

                       
                     .  

2 -2 -8-2-                

             ) 2-2-8 (           
                .  

                        
                    .  

                       
                          

                  .   
                       

                         
     .   

2 -2-9 -       

                    .     
                     

                           
               .             

          .                
) (    ) (  .                  

                         . 
                       .    



  –            21 

 

                            
                  .  

                           
                  . )2 -3(     

                        .  
                     .  

                  .          
     )   (               

      .                        
               .          

                           
                         

                        
                 .  

 

  
 2 -3-                 

1-                    
2-                      ) 

          (  
3- 800.        



22                     ... 

 

    )      (              
                  .        

           .  
                         

  .   
        )        (      

          .   
                      

      .   
                            

                           
  .                         

                       
     .  

  )2-4(  )2-6(                        
  .   

  
 2 -4-                 

 )       .(  
1-                    
2-   )                (.  
3-1600___ :                      4-   :      



  –            23 

 

  
 2 -5-                 

        )     (        .   
                           

 ) .       (  

  
 2 -6-                   

 A :     -         .  
 B :         –       .   

                                
            )                
 (                            

       .  



24                     ... 

 

2 -2-10-         

                    
                    2-2-9    

           .              
  4                            

                         
                     .   

2 -2-11-         

                            
                             

   .                    
                    .  

                            
        .                   

                         
   .  

2 -2-12-             

   )Q K.A.I(     (Q)                
 (K)    (A)    (I) .  
        (Q)                  

                          .  
                    .  

 2-5-                     
Q K  A I       

                  
                  .  
            

             Q :    

             K :    

             A:    

             I:    



  –            25 

 

2 -2-13-               

                           
              .         

                       
          .  

2 -2 -13 -1 -     

                             
                   .      

                    .      
                              

                           
       .            .          

                            
   .                           

                          .       
                             

    ) (    .   
                       

                     .           
   » «1  .  

                             
  .                  .   

                .          
      .                    

               .          
        )  (       .  

                          
                    .        

                                                      
1- Depression Cone 



26                     ... 

 

           » «     » «      
              »  «  .) 2-7(    

                  .            
                             
  .   

 

  

  
 2 -7-                

                 .  

2 -2 -13 -2 -           

                         
                .           

                   :  

    

)2-1(  
2 2

Q
LnR Lnr

k (H h )
  

  :   
Q:     
K:       
H:    



  –            27 

 

h:        
r:     

R:     
1         :   

)2-2(  R 3000(H h) K  
   h ,H,R    K      .   

  2  

)2-3(  4R 550 H.K.i  

  3  

)2-4(  6H.K.t
R

me
  

    :  

me:         
t:       

H:        ) (  
K :      
R:       
r :     
h:          t )      (  
i:    

4        .   

)2-5(  6H.K.t
R 47

me
  

   t    .  
  5  

)2-6(  R 1.5 t  

   t   KH

me
  H        .   

                                                      
1- W.Sichard 
2- H.Cambefort 
3- I.Choults 
4- I.P.Koussakine 
5- G.Schneebeli 



28                     ... 

 

-  1:           :  

)2-7(  12t Q.k
R

me
  

   :   
t :      

Q:          (m3/h)  
K:        (m/h)  

me:         

-              

)2-8(  
2 2k (H h )

Q
wR r .e  

  :  
R :    
rw:    
h:          
H:       

(H-h):         
Q:       
K :    

-               

)2-9(  
2k b(H h)

Q
wR r .e  

-            

  2  

)2-10(  
c

4Ttu
R

S
  

R:       
T:    
t:      

                                                      
1- Kozoni 
2- Thies 



  –            29 

 

u :   
Sc:    

  1  

)2-11(  
c

Tt
R 1.5

S
  

R:       
T :   
t:      

Sc:    

2 -2 -13 -3 -     

                         . 
                )(      .  

                  .          
                     .       

             .   
                          

            .            
   500        1500          250     

.                        
   .   

                   :   

-     

)2-12(  R 3000 S k  
R:         
S:                
K:         
  

                                                      
1- Jacob 



30                     ... 

 

-       

)2-13(  
2 2
0K.L(h h )

R
2Q

  

    
R:         
K:         
L:         
h0:       
h:             
Q:    

2-3-              

                  :   
                     

   
              
          
                   
      
           -    
                        
                         

       
            (Q/S)    (S/Q)       

         
         (T)    (K)    (Sc)  
              
                       
          

  



  –            31 

 

2 -3-1 -            

                        .
                             

                           
  .                       

     .               
            .  

2 -3-2 -            

                       1  
2  .                          

       .         )  (           
                       

    .                      
     .         100         

           .  

2 -3-3 -           

                         
                        

                         
                          

                          
    .                         
          .  

2 -3-4 -                   

                         
                               

                                                      
1- Homogenity 
2- Isotropy 



32                     ... 

 

                              
                            

                            
            .  

2 -3-5 -                

                        
                       .  

                        
                     .   
                              

                        )  (
        10  100               100   250   
 .          .                      

        .                     
      .                 

                       
          .  

2 -3-6 -         

                        
     .                         

                           
                          

                          
 .                        
           .              

                            
    .  

              :   
        )     ( 



  –            33 

 

    )         ( . 

      

                    

        

2 -3-7 -        )   .(..  

                  .  

2 -3-8 -               

          (k)    (T)       
                                

   .   
                        

     dh
Q K.A.

dl
                .   

                       .   

 

10
30

10
25

10
20

10
15

10
10

10
05

10
00

2
1

V2

A2

V1A1

  
 2 -8-               

  1  2               
)2-14(  1 1 2 2Q A .V A .V  

1A2A:          1  2  

1V2V:     1  2  



34                     ... 

 

   V K.i      
)2-15(  1 1 1 2 2 2Q A .K .i A .K .i  

           :   

)2-16(  1 2 2

2 1 1

K A i

K A i
  

   K     i     1  2  .   
                           

              .            
    2                       1     

         .   
       (b)        1  2           

 (T)   2     1 1 1 2 2(T K .b) (K .b T )        2     
 1  .   

2 -3-9 -        

               .          
                      .     

                      .  

2 -3-10-         

                           
  .                       

    .   

2 -3-11-        

                          
 . 

                           
                  . 

                        
             .          

      200  .  



  –            35 

 

                          
         .  

                    .  

2 -3-12-               

                                
                .              

           .   
                          

        .  

            .  

                      
   

                         
   . 

                             
                     .  

                        
                    . 

                            
            .                

                        
        .  

2 -3-13-            

                         
                       .  

                           
                             

     .  



36                     ... 

 

                              
                          3 

 4   .   
                      

                          
          90    .  )2-9( )2-10 ( )2-11(   .   

 

 2-11 
 2-10 

 2-9 

  = 

   = 
  

                        
        :  

       :                 
                          

 . 

    :                 
                            

      .                
                 .        

                         
 . 

     )Q

S
:(                     

         .               



  –            37 

 

                    .      
                   . 

        :            
                      )    

   .                        
    . 

    :                     
                     .  

2-4-                 

                          
                       .  

2 -4-1 -          

                        
                          

                       . 
                         

                               
              )       

        ...(                      
              .        

                           
         .                   

   .1        4        100         
      5                         

     )            (        
                             

         .                   
 )   (                        

                                                      
1-       – - 252-  -           



38                     ... 

 

                           
     .   

2 -4-2 -          

                        
                      

                .            
            .             
.                          

                        
                   .              

                          
                             
                   .  

2 -4-3 -   )    (  

                         
                        

                        
                    .  

                            
                .           

                          
                         

                      
                            

     .   

2 -4-4 -         

                          
                           

                          



  –            39 

 

       .                
  )      (              .     

                            
            .   

2 -4-5 -     

                    
          .                  

                           
                     .  

2 -4-6 -              

                            
               .        

                .         
         .  

2 -4-7 -     

                           
                 .       

                         
                              

        .    ) (  ) (           
                           

                 .       
)Q K.A.I(     (Q)       (K)      (A)    

 (I) .                       
                  .            

                             
                         

        .   



40                     ... 

 

2 -4-8 -                   

                   .            
                              

                         .     
                          

                                  
       .     )2-12(       .       

     C,B                 .  
                               

                           
  .   

 

  
 2 -12 -           )      

               (  

1-    2-         3-    
4-      5-      6-       
7-      8-       
A-          B-          
C-             

2 -4-9 -                 
   

                    )  
               (              



  –            41 

 

            .              
                             

                             
   .   

2 -4-10-               

                         
            .                 

            .   

2 -4-11-      

                          
                          

       )(      .           
                    .      

                             
                          
     .                    

                        
                         

            .  
                             

                           
                      .   

                          
                .   

2 -4-12-              

      ASTM                     
                         

                       .          



42                     ... 

 

                        
                         

                             
                .          

        25           .        
              .  

2 -4-13-              

                        
            .              

            .                  
                           

                            
  3  4 )  (                      

  )           .(                 
    )   (                 

                   .  

2 -4-14-            

                               
                              

          .                 
   .  

2 -4-15-         

                            
 .                      .  

-    

      10          ) 100  10 (    
 .                            

                       



  –            43 

 

                        
        .  

-     

               25           
     )4   100  (                   

 5      .                     
     .   

  
  





3 3  

       
   





  –           47 

 

  –          

3-1-   

                        
       .                  

                            50     
                        

    .   
                             

                 .   
  )3-1(                )    

 –      (    .  
                        

           .  

 3-1-             

                  

   
    

     
  )     

     (   

    )   (
      )  

    (  
 )(             )(  
 )(    )(        )(  

                   

       
      

   
    .  

                    )(  

        
      

    
         

     
  

               

                       

  
                .  

                      1   
      2    .            

                                                      
1- Solution Phenomena 
2- Karst 



48                     ... 

 

      .                 
                 . .. .  

                                 
     .                  

                      .  
                        

                             
                       .   

                       .  
                   1    

          .             2     .    
                         

               3   4           
       5          6          

                    50    
                .        

        .  

3-2-              

                             
                         .  
              .  

3 -2-1 -           

                         
              .  

                                                      
1- Diffuse 
2- Laminer 
3- Non Hemogeny 
4- Anisotropy 
5- Conduit 
6- Turbulent 



  –           49 

 

3 -2 -1-1-    

                         
                           

                  .       
                            

        .                 
                           
                 .          

                  .  

3 -2 -1-2-    

                           
   .  

  :                    
   .                      

       .               
                      

        .                        
                          

                         
         .                  

                     
                   .  

  :                        
        .                    

                      
                              

  .                  
                            . 

                .         
                  . 



50                     ... 

 

  :              .            
                            

                         
   .                     

            . 

  :                     
                              

  .                         
              . 

  :                       
       .                

                      
                        

                     . 

  :                     
      .                   

                 . 

   :                    
                      
                         

          .          
                       

         .                 
                         

          . 

 3-2-                .  

           
    

   
  

    
   

    
             



  –           51 

 

3 -2-2 -        )  (  

                   .  
                            

        .         )  (         1   
 2 3 4 5 6  7  ...  .            

         .  
                         

                            .  
                              

.                            
                          

              .                 
                            
 .  )3 -1 (                     
 .               ) (  .  

  
 3 -1-                 

                                                      
1- Sink Hole 
2- Dolin 
3- Cave 
4- Karren 
5- Polje 
6- Ponor 
7- Blind Valley 



52                     ... 

 

  )3-1(     :   
    
      
             
        
      
       
      

  )3-1(         4          3         
  .                     .    

                              
                             

     .                           
                               
                           
 .                         

          )              
        ( .  

3 -2-3 -           

                          
        .)                   
  (                     

         .                    
                           

)     ( .  
                          

                     .  
        )  (           )  

       (                 
          .  



  –           53 

 

3 -2 -3-1-      

      :   
      
         
     
                        

                       
 –                        
                          

         )  200  (          
                         

                      
                . ..       

)    100  (                   
                           

        .  

-        

                             
 .      1                   

.                             
                         

                        .   

-   2  

                   .       
                            

      .                    
                                

                                                      
1- Massive 
2- Stratigraphy Frequency 



54                     ... 

 

                               .   
                                   
                          .     

                        
        90                          

                       .  

 

  
 3 -2-                

   :   
1-      )     (  
2-      –  )     – (  
3-      )     (  
4-         
5-          

3 -2 -3-2-      

                           
     .                 

         .                     
                          

       .                    
                      .  



  –           55 

 

                        
 .               :  

    )  10    90  100  (   
    )10  50    50  90  (   
   )50  90    10  50  (   
  )90  100      10  (   

      0             10                                         50                                        90              100  

D
oloston

e
 

Calcitic  
Dolostone  

Dolomitic 
Limestone 

L
im

eston
e

 

  

     100            90                                        50                                         10               0  
 3 -3-          

             .             
                        
           .               

      .                    
                         

       .                    
            .               

              .  
:                      

Mgo,Cao                   .  

3 -2-4 -          )(  

                       
            .             

                           
                    .  

                      
                           



56                     ... 

 

                        
        .  

              :   
        
      
        

                           
                             

     .                      
     .                      

              .   

3 -2 -4-1-      

                          . 
                            

             .               1   2 
  .                           

                    .     
                           

      –  ) (                   

     .                        
             .   

                       )   (
  .                         
             ) 3-3 3-4-   (   
                               

                         
                .  

                                                      
1- Anticline 
2- Syncline 



  –           57 

 

                              
               ) 3 -4 - (         

                                  
                       

                       .     
      )  (                    

                           
                             

                          
                  ) 3 -4 -  .(  

 

    
    

  
 3 -4- -        )        (  

 :  
1-       ) (  
2-     
3-    )   (  
4-        

 -      
                         

    .                         
       70      .   



58                     ... 

 

 

    
   

    
    

  
 3 -4--      )        (  

 :   
1-       ) (  
2-     
3-    )   (  
4-          

 -       

 

    
    

    
    

  
 3 -4--          

  



  –           59 

 

 :   
1-         
2-     
3-     
4-      
5-          
6-     .   

 
  

  
  

  
 3 -4- -         )      (  

 :   
1-           
2-        
3-         
4-        
5-       
6-      

                       .  



60                     ... 

 

 :              .  

3 -2 -4-2-       

                        
       .                      

  .                           
    .                      

                          
         .                .   

                    .      
              .               

                     .  
) 3-5-                       .(   

                                    
                     . 

                                 
                          

                          
                .   

 

  
 3 -5- -                  

   :  
1-    )(  



  –           61 

 

2-    ) (   
3-    ) (  
4-   (F)  

                     )    
 (     ) 2 (                     

                   .  

 

  
 3 -5- -                 

 :   
1-      
2-     
3-    
4-    
5-   (F) 

                           
   .                        

         .       )     (     
                          

           .                   
                           

     .   
                         

         .   



62                     ... 

 

3 -2-5 -              

                        
 .                  :  

3 -2 -5-1-   )   (  

                          
     .                       

                         
                     .       

                            
     .                   

                         .  

3 -2 -5-2-      

                      
                              

      .                .     
           .              

                      .  
                           

                           .
                             

                             
                           

                              
                    .  

3 -2 -5-3-      

                      
     .                       

                    .     



  –           63 

 

     .                    
)  (.                       

    .                        
                                

       .                  
                             

 .                             
                    .  

3 -2 -5-4-   1        

                       
         . 2              

          .       3           
                  .           

    . ) 3-6(  
1-  CO2        2 2 2 3CO H O H CO  

 
H2O

H2CO3

HCO3
-Ca++ 

Co2

HCO3
-

H+HCO3
-

Ca++ CO3
--

HCO3
-

Ca++       CO3
--Ca++       CO3

--

CaCO3  (  )

  
(Bulk Solution)

  
(Boundry layer) 

  
 3 -6-        

2-                    
                                                      

1- Solubility 
2- W.B.white(1997) 
3- CaCO3 



64                     ... 

 

3-   (H )         
4-           1          

    
5-               2  
6-         
7-                 

   4          .             
                     .   

                             
                               

    .   
                        

    .                       
 3     100     .              

       .            300           
                    300      

                              
                 300      .   

                           
  .  

 

300 

200 

100

0

 (%) 

 ( ) 

  
 3 -7-           

                                                      
1- CaCO3 
2- CO2 



  –           65 

 

3 -2-6 -          

                        
  .                    

         .   

3 -2 -6-1-           

                     V.L.F1  
 .   

                       
.              )   (              
   .                    

                ) 3-3(          
     .                

         .              
  )3-8 (   .  

 

  
 3 -8-         

          125     .   125  175    
         175      .     125  175   

                                                      
1- Very Low Frequency 



66                     ... 

 

                       175     
   .                      

        .                 
           A5  A7        .  

                       
  :  
-                       

  .  

 -                        .  
-                ...  

                         
             .         
   .  

                        
                            

              .  

 3-3-            
   

 
 

 

                       
                      
                       
                       

                         
                      

                     
                     

                     
                        

                      
                      

                      
                      

2/05/012510102103104105106

OHM.M

  



  –           67 

 

3 -2 -6-2-           

    -  ) (1                      
   .         -                    

    
)3-1(  g g f100 P (D D) : (D D )  

      .  
    :   

P:      

D:           3g / cm  

gD:       

fD:            .   
                           

                 .       
    -              .  

            -            – 
         8  14      4/12     .   

                          
       .         -     

                   .        
                     

   .                         
       .                        

                 .   

3 -2 -6-3-           

                           
        .                 
 (R.Q.D)   2           .  

                                                      
1- Gama-Gama Log (Density Log) 

2-     
  

 =   100 



68                     ... 

 

)3-2(  Lg
K 100

Lt
  

  :   
Lg:       
Lt:     
K:     

        .                  
           .                

        .                      
                              
  ) (                        

       .                   
                 .               

                      .  
                        

       30 %          .        20   30 
   10  20        10      ) 5 -1 -6 -3(  

 3-4-           

   
  

         
  30%          

 20 % 30%          
 10  20%          
   10%          

3 -2 -6-4-         

                            
                 .       

              )(             

       .                    
                .  



  –           69 

 

                           
  ) ( .                    

                             
 .  

                            
   )  (                        
  .                             

     3000                     30    
           500  3000              

         500               .  

3 -2 -6-5-           

      ) (                  
                      .  

-        

       

            

       

       

        

        

    )  ( 

        

         

       

       

      

        

             

          



70                     ... 

 

-    

      

         

     

      

     

      

     

                        
                          . 

         1382-257-  )         
   (        .  

            50                
    .                      

              .          
                             

                                
              .  

                        )    
   (   

                        
                          

   .   

3 -2-7 -         

                                
   .                  

     .             )  
    (                      )    (

mCa

mMg
       :   



  –           71 

 

1/0 mCa

mMg
 1       

1mCa

mMg
 10        

        )1 (           .      5   8 
             8               

      .                   )(  
     .             )3 -5 (  .  

 3- 5-     ) (    

mCa

mMg
        

        )(                    
      )(    

1  5/2        
5/2  5      

     
5  8       

  8             
  

                            
           .             

   5                        
                        .  

                   ) (      
                .   

       )ECCV (         )    (   
  ) (                          
 .   )3-6(  )3-7(      .   

 3-6-                 
CVEC       

   10        
10  20     –     –   
20  200    –     -   

  200       



72                     ... 

 

                 )ECCV (   
200 .        ) (              

      .  
              (S)        (M)    100         

S
(CV 100)

M
.  

 3-7-               
        

   5    
5  10   –   
10  24  -   

  24    
  

             24           
                        

    24             .   

   4

3

rSOrMg rMg
, ,

rCl rHCO rCa
                     

         .  

            4

3

rSO

rHCO
          rMg

rCa
 

   .                     
             .  

     rMg

rCa
                    

 4

3

rSO

rHCO
     .     rMg

rCa
        

                      .   

     rMg

rCl
               .   

                        
          .  



  –           73 

 

3 -2-8 -          

                       
            .  

3 -2 -8-1-     

                        
                            

           .               
                               

                              
           .            

      .                    
                         

                          
    . ) 3-9- .(  

                        
                        

                        
 . ) 3-9- (  

 

20
00

19
00

18
00

17
00

16
00

15
00

  

  
 3 -9- -               

)  (  



74                     ... 

 

                        
            .  

 

22
00

21
00

20
00

19
00

18
00

17
00

16
00

15
00

  

  
 3 -9- -              

)  (  

                    
               .  

                        
                       )   

          (.                   
     )3-9- (              )3-9-  (  

  .   

3 -2 -8-2-     

                         
   )     (      ) (          

          .                    
                         

          .             
                        

              )  (              
      .  

                          
     .                    



  –           75 

 

             ) . 3-10(.        
              .  

 

  

       

  
 3 -10 -                  

                            
       .  

                         
                              

                                
   .                     . 

                          
                .            
   .                    

                         
                             

       .  

3-3-              

       3-2 )            (    
             .  



76                     ... 

 

3 -3-1 -         

                        
                        )       

  (           .            
                        

                         
     ) 3-2 (     .  

3 -3-2 -       

                       
                     )        

 (                      .        
       179-   201-  )          

         (          .  

3-4-                

                         
                         

                           .    
                       

                 .        
 3-2                 .  

  
 



4 4  

      
      

     
  
  





   -                    79 

  
 

  -                    

4-1-   

                           
                           .

                            
  44                       

                        
    .  

                     .  

4-2-   U.T.M           

                       U.T.M       
)X:        Y:        (                    

                          
       .                    

       .  

4-3-      

                       .     
                           

.                          
          .                 

                .  
                      .  

-   1  

                  2  .        
              )  (           

                                                      
1- Alluvial Deposit 
2- Boulder 



80                     ... 

 

        .                       
                            

         .   

-   1    2  

                 .         
                 .       

              .                
    .                 

        .                   
                        .       

          .  

-  3 ) (  

                         
     .                     

                          .      
                        ...   

             ...             
  . .. .  

4 -3-1 -         

                    .     
    200             200        .  

                    .  
             .  
            . 

                . 

               . 

                                                      
1- Wind Deposit 
2- Sand Formation 
3- Hard Formation 



   -                    81 

  
 

               . 

             . 

       )          (  .  

                             
       .  

4 -3-2 -             

                  .   
             .             

          .                      
       .   

           :   
     .   
              .  

           .  

                      .  

         .  

          .  

                          
          .  

                     .  

          1    .  

                            
                           

                      .  
       50     .  

                             
                            

       ) (            .      

                                                      
1- Gravel Packing 



82                     ... 

 

              .            
    .              .   

                           
         )  200    (             

) (  .                          
       .  

4 -3-3 -        

                        
  .                          

                          .   
                   (D.T.H)      
     .  

                         
                          

               .               
                             

      .  
                          

        1   .                  
                         

                           
            .           

                               
          .  

  )4-1(                         
.  

                                                      
1- Core Drilling 



   -                    83 

  
 

 4-1-                        

   

   

             
  

  
  
  

  

  
              

  
  
  

  
   

   
   

  

    
  

  

   
   

   

   
  
  

   
  
  

   
  

  

  
   

   

   
  

  
   

  

  
  )  

 (  
    

  
  
 

   

   
  

   

   
  

   

   
  

  

   
  

  

   
  

  

 
  

 
     

  

          
   

 
   

 
         

4-4-         

                        .  

4 -4-1 -              
1          2                        
        )      (   .             

                               
  .                         )6  8   (  250 

       )16  18  ( 800          3   10    .  
              .          

          .                       
     .  

4 -4-2 -       3   -     

         .  
   4        5   . 

                                                      
1- Bit 
2- String 
3- Rotary 
4- Rock bit 
5- Roller Type bit 



84                     ... 

 

   1       2    3               .
                            

  .                        
              .                   

                            
           .               

     .  

                             
    .                      

                    .  
                                

 .    4                     
       .       .              

        .                   
             .  

            5        .      
           . ) 4-1(  

                        
       )          (.  

                 .         
                           

  .              .                
              .           

                      .  
                   .  
  

                                                      
1- Drag Type 
2- Fish Tail 
3- Three Way 
4- Cone Type 
5- Three Cone 



   -                    85 

  
 

   
  

   

     

  

  
 4 -1-      

-    1   

                          
                .              

       .                     
        .  

                                                      
1- Milled Teeth Bit 



86                     ... 

 

                            
                       .   )4 -2 (  

          .  

 -          

 -         

 -          

 -          )  (
  

 4 -2-               

 -           
                            

              .                
.                 .         

                            
   .  

-          
     »«          .             

                            
               .           

               .  

-          
                      .     

                   .  

-          )  1(  
                        

    .   

                                                      
1- Carbids Bits 



   -                    87 

  
 

                           
1                2      3 .   

                .  

-      

                   )  (     .  
                  .       

     1800           45         . 
                              

             .  
                              

   .               4           
                   .           

     5                .  

-   

               .   1955       
                      .         

                             
            .   

          )  ( 15         )  
    (    100    .                

            .                 

        .   1963                    

                         
       .                          

                                                      
1- Self Sharpening 
2- Hard Face 
3- Soft Face 
4- Insert Base 
5- Shock load 



88                     ... 

 

    .              )  (        
                    .  

                 .    
                  .            

                         .    
                   .  

              ) (    .    
                  .        

                 .  
                  .           

                          .  
         300     .               

        .  
       10  30       ) (  2000   4000 

                        
    .  

                                 
             .  

4-5-       

                             

            .  
                         

                         
                            

                         
       .                 

           .  
                            

        .  



   -                    89 

  
 

4 -5-1 -          

                         
                             

    .                    .  

4 -5-2 -         

        )       (            
                            

    .                     
   .                   .  

                         
  .            .             

        .                    
   .               .  

4- 5-3-            (D.T.H)  

                         
                       

  .  
         (D.T.H)                

                              
.                             
                  .  

                              
                               

    .                          
             .  



90                     ... 

 

4 -5-4 -                    ...  

                        
  .  

4 -5 -4-1-       

                         
                           

         .   
                     :   
         

       

      

      

          :   
    

             

             

            

                         
       

     :               .        
 8  10   400  500                . 

             .         
                     .    

                             
 .  

4 -5 -4-2-       

    :                       
                           

            .         



   -                    91 

  
 

                       
  .      4000  5000      8         

                           
          15     .   

             .           
        .             

             .                
  .  

             
                  
    1:                         

           .       )  4-3(       
                   2   

               3          .  
                             

    .                     
             .           6    

  60         3/1      6/1      1      
      65/0    1    65/0    .     

            2/0                  
              2/0  .       

                   .   
                         

   .                  
         V               

    .  

                                                      
1- Control of Mud Puddle 
2- Sedimentation Ponds 
3- Storage Ponds 



92                     ... 

 

 

 

 4 -3-        

                          
        .                     

            .                
                1           

                    .  

                                                      
1- Suction Pump 



   -                    93 

  
 

                       
                      

     .  
                  1    

 2                   
                 .  

           :  
    

          

      

          

           

         

   3                      
         .       4      

            .            
                             

                  .          
                             

          .             
                       

                         
     .  
                        

                       
                         

    .                         

                                                      
1- Power Head 
2- Rotary Table 
3- Drilling Fluid 
4- Drilling Mud 



94                     ... 

 

             1       .     
        25      .          

                              
                    .     

                    .  

                          
 .                        

                        
  .                          

                      
             .  

         :   
     25  28   
   12/1  25/1       
   65  75    
 PH 5/7  5/9 )   PH    8  12    .(  
   (EC)  2000      

                   .      

05/1    2      .               

          2
4(BaSo )       .     

  3       .                
                              

           .     4           
    .  

4 -5 -4-3-      

            
                   

                                                      
1- Bentonite (Aquagel) 
2- Barit 
3- Viscosity 
4- Poise 



   -                    95 

  
 

          
   

     

    

    

   

     

   

   

              .  

       

             :  

     

    

        

    1                  . 

             
            
          
               

                           
    .  

4-6-      

        4-5                    
             .  

                         
                       

                                                      
1- Foam 



96                     ... 

 

                              
                   1    .   

                                   
                   .   

       :   
          
                  
             
             
                 
                 
             
               

           :  
            
                       .  
              .  
                             

  .  
                              

   .  
                        

        .  
         

     

      

                     . 

       :   
           18  .  

                                                      
1- Instalation of Conductor Pipe 



   -                    97 

  
 

              6  25     . 

    4       . 

      6    . 

      A.P.I      6   . 

                          
       1               

      . 

                      
      . 

                          
         .        3  6      
          .            

   .  

4-7-          

                           
 :  

4 -7-1 -           

                             
                    .  

                                   
             .  

4 -7 -1-1-            

                              
      .  

                      .  
        . 

                                                      
1- Clamp 



98                     ... 

 

                  . 

                . 

                             
     . 

                          
                  . 

                          
                . 

                 . 

       5/1         3            
    .  

                          
      1        10  30            

 .                           
                .         

                     . 

          15×15 ×15               
                          

6×6×6          6 ×30×30        . 

4 -7 -1-2-           

                     .    
                            

                             
                       . 

                            
                .           

                      .  

                                                      
1- Stem 



   -                    99 

  
 

                         
                .              

        .  
          5/1          3    .    

                 5/1           
      ) 30  (                     

                            
     .           5/1     .      

                            
 .                            

                  .  

4 -7-2 -       

                               
         .                   

           .  

4 -7 -2-1-          

                            . 

             .  
         .  
                     . 

                         
  )      .( 

             3             5     
        . 

               .  
                .   
                  . 

                . 



100                     ... 

 

                         
  . 

                          
           .  

                   .      
    . 

                     
         . 

4 -7 -2-2-         

                          
                          

                     .  

4 -7-3 -            

                             
      .                    
                   )       

    (                     
6×6×6                            6×30×30 

        .  
            TDS,EC  CL              

 72                    .  

4 -7-4 -                    
    

        4-7-1    .   

4 -7-5 -         

                             
    .                   .  



   -                    101 

  
 

                          
                           

   .  
        )    (            

                      
  .  

4 -7-6 -             )    (  

                                
         .                
                             

                      .  
                            

      .                    
                       .  

                           
                        

                           
                          

                    .  

4 -7-7 -          )    (  

                        )    
 (                        

                          
          .               

          .               
      .  



102                     ... 

 

4 -7 -7-1-      )    (  

                          
                4-6           

        :  
                            

                          
      .  

4 -7 -7-2-        )    (  

                            
     .                     

   .  
                        

     .                       
    ) (      .                 

             .                 
                             

     .                   
                          

                      .  

4 -7 -7-3-         ) (  

                    .      
                         

                 .  

4 -7 -7-4-  1  

                          
                           

                                                      
1- Grouting 



   -                    103 

  
 

  . 1                           
         .  

-      

                   
                  
             

-        

     25  30   )   23  27         50     
   (  40  50                         

     .                      
    5 )   (   .  2  3            

     .           20   .  
                           . ..

         2000     .  
                               

   2   .                  
    220                .        

3             .  
                                

         .                 
     .                        

             .  
                           

    2  6                 .     

                         .  

                                                      
1- Grout 
2- Concrete Mixer 
3- Hydrated Lime 



104                     ... 

 

                  10   40         .
        07/1                

   .                    .  
                         

             .              
     .                  .      

            5  5/7      ) .   50       
 3/0  6/0    .(            .      

            6/0                     4- 10×4 
        .  

4 -7 -7-5-         

            .  
                         

                        .       
                        

                            
        .  

4 -7 -7-6-      

                .          
 :  

-      ) (  

                    .      
                         

          .                    

        ) 4-4-  ( .  



   -                    105 

  
 

 

  
  

   
 

  

  

  

  
  

 4 -4- -           

               .               

        .                  
                     .  

                         
       .       72                 

     48    .             .    
             .  

                             
             .  

-             

        50                   
               .               

                .           

            ) 4-4-  ( .  



106                     ... 

 

     

 4     
       

  

 

 
 

 

  

  
    

  

  
 4 -4--            

                                  

     .     2  5/2            10 
 15                          

 .                           
  .                          

            .               
          .  

-         

     1               .      
                          .     

                          
                                

 .  

                                                      
1- Conductive 



   -                    107 

  
 

-          

                       
            .                  

                      .     
                     .        

                    1     .  
               .  

                 .           
                   .         

                  .         
          .         ) . 4 -4 - (  

     

 2     
   

  

  

  
 

 

      
    

   

  

  
 4 -4--              

                                                      
1- Float-Shoe 



108                     ... 

 

                .        
      1           .            

           .      1  2/1             
      .                       

       10    .                 
          ) . 4-4- (.  

 
   

  
  

    

  
  

   
 

  

  
  

   
  

  
  

  
 

 

          

    

  
 4 -4-  -           

                  .     )  ( 
                           

  .                          
       .                       
 90  120           .                 

            .               
      .  

                                                      
1- Staffing Box 



   -                    109 

  
 

-        

                            .  
              .                

                               
  .                            

   .                         
                             

   .                         
 .                   .  

                            
                      .     

                 .            
  3  5/4             . ) 4 -4 - .(  

        

  
   

  
 
  

 

   

  
 4 -4--           



110                     ... 

 

                         
             .             

             .               
               .            

   .                           
   .  

                         
           .  

4 -7-8 -       )    (  

                            
                           

4-7-7    .  

4 -7-9 -     

                          
                  .  

4 -7 -9-1-          

                            
  .            :  

        12             .  
   1              . 

              . 

                           
    )                30  50   
  .(                  . 

                      
                         

     .               . 

                                                      
1- Bailer 



   -                    111 

  
 

                          
           . 

)4-1 (  
   =    ×   

  

        .  
                           

                            
       .  

                         
                  .       

                 .  

4 -7 -9-2-            

                     .    
                 )   99-    

   (                           
                   .  

4 -7 -9-3-         

                .           
           1    .            

                 .  
            :  

 -    

                              
          .             

    )  (             .  
  

                                                      
1- Airlift 



112                     ... 

 

-    

                            
                           

         .  

         1
2

  1                   

   4  6              .  
                             

       .                       
                      .  

4 -7-10- 1        

                              
         .                   

                       .  

4 -7 -10 -1 -        

          10  12                 
    )  (             .          

          4                    
  6       .  

4 -7 -10 -2 -         

          55
8

  57
8

         .    

                  .         
                  .           

     6          .  

                                                      
1- Reaming 



   -                    113 

  
 

4 -7 -10 -3 -          

                6 37
4

        

                         .   
                           

             .            
           .  

4 -7-11-       

                                  
   .            .         :  

     

          )                 
 ( 

                      . 

                . 

               64/0            
  .          32/0      .         

         .              
                .         

    .                .     
   3                         

            .                  
       ) . 4 -5( 

                      3     .
               .    3          

                    .    
          .  

 



114                     ... 

 

 

    

   

  

  

 

   

   

  
    

  
 4 -5-        

                        
    )4-6(           .          

            .           
      .            .               

                        
        .                    

    .                    
    .  



   -                    115 

  
 

    

 
    

 

 

  
 4 -6-         

                         
                .          

                     .  
                         

          .      3               
       3               6/0       

  ) (    2/1     )( )
/ /

3 3 0 6 1 2
3

  (      

     30     33               )3  ( 
 11    .         5/2             

  5/27    .  
                             

 .                 3        
  .  

                         
             ) 4-7(.  



116                     ... 

 

    
  

 29     40   
 .    

    

 29     40  
 .     

      

 
 

 
 

 
 

  
 4 -7-           

               ) (        
 .           40       .        

  (day-leg)   .       100       .     
40                    .         

       2/3         .             
 .  



   -                    117 

  
 

4 -7-12-                

           .           
                        .   

        4-1         :  
   :       .  
   :      . 

   :            ... 

   :         . 

   :     U.T.M   . 

    :           )            
   .( 

     :      . 

    :                     
    . 

  :          . 

  :              . 

   :        1                 
        .                    

                   . 
               . 

    :                      
                      . 

       :          . 

   :           )         (      
)-   (                          

         .        . 

  
  

                                                      
1- Rod 



118                     ... 

 

  

 

 4-1
 

 
 -

 

  

  
  



   -                    119 

  
 

4 -7-13-             

     :  
      
          )                 

 (  
                      .  

                    .   

4 -7-14-            

                       
                           

            .  
                         

                 .            
)         (                  

 .                       .   
                             

                            
     .          180      )      

      (      5                
         15                 

      .  
                       .  

4 -7-15-              

                          
                          

      .  
                           

                            )  



120                     ... 

 

  83-              4-2 (      
       .   

                        
       .  

         ) (                
                      .  

                         
          .  

                        
                 .  

               99-        
            .   

 4 -2-        (Pretimiary borehole log)  

    
Detail Description  

   
EC×10-6 

   
W.L 

)m(  
  
Lithology 

  
Depth  

)m( 

  
  
  
  
  
  
  
  
  
  
  
  

        



   -                    121 

  
 

4-8-     

                           
      .   

4 -8-1 -         

                :  

4 -8 -1-1-        

                                
               )4-2-   (            

       MIT             .  

 4-2- -        MIT       

  
      

 M.I.T      
   03/2   5/96  01/1   03/2  

   61/0   03/2  51/0   01/1  
   25/0  61/0  25/0  51/0  

   08/0   25/0  1/0   25/0  
       08/0     5/0  

 4-2-  -             
         

      03/2  
    03/2  02/1  

   02/1  51/0  
   51/0  25/0  

   25/0  13/0  
    13/0  08/0  

       08/0  
  

                             
                 .   



122                     ... 

 

4 -8 -1-2-           

                      
    .                       

            .  

4 -8 -1-3-           

                           
                              

            .  

4 -8 -1-4-          

                           
.                               

                          )     (
           .   

4 -8 -1-5-      )     (  

                            
        .  

4 -8 -1-6-       

                            
                  .       

                      .  

4 -8 -1-7-       

                           
                        .   

4 -8 -1-8-        

               .  



   -                    123 

  
 

4 -8 -1-9-     

                          
                           

                        
               )      (     

              )                 
 ( .  

4 -8 -1-10 -             

                             
            .             

     80-       .   

4 -8 -1-11 -     )    (       

                  1
      

               .            
              .           

       .  
                         

    .           .              
    .                .     

           .  
             .            

         .                 
                         .  

4 -8-2 -     )    (  

               .             
            .  

                                                      
1- Sieve Analysis 



124                     ... 

 

     4  6                  .       
      20        .           

    .                       
    .  

            1   .  
                      .    

                         .  
                   .     

                       .        
      )       (                 

   .                        . 
                           

                      .    )4-8( 
             .   

                                                      
1- Mesh 



   -                    125 

  
 

  
 4 -8-              

  )4-9(  )4-12(             .  



126                     ... 

 

 

  

 

 

 4 -9-     10  20      4 -10 -          

  

 

  

 

  
 4 -11 -          4 -12 -          

4 -8-3 -          )     (   

                       .   
                            

                           
                       



   -                    127 

  
 

                            
                                

  .          )  66 -(            
        )  277(        )    187 ( 

              )  182 ( .  

4-9-     

4 -9-1 -       1  

                            
   .         :  

        
        
        
         
                         .  

          :  
         
              

              

            )( 

       

 )4-13(            .  
             

4 -9-2 -          

 :                   .    
                         .

                 .           

                                                      
1- Design and Construction of Exploitation well 



128                     ... 

 

        .           . )4-3(     
        .  

 

  
 4 -13 -       



   -                    129 

  
 

 4-3-            
       

)  ( )( ) ( 

4  102  1090 

5  127  1690  
6  152  2450  
8  203  4250  
10  254  6700  
12  305  9590  
14  337  11700  
16  387  15500  
18  438  19800  
20  489  24700  
25  951  36100  

  
                         

          .                      
              .     )      

       .   
  1 ) :(           :  

                
                   

        

            

     
      2  
    3 

      4  
     

        
    PVC           . 

                                                      
1- Screen 
2- PVC and UPVC 
3- Fiber Glass 
4- Stainless Steel 



130                     ... 

 

    PVC         . 

    PVC           400   . 

                    . 

                    . 

         . 

                           
5/0     . 1 (1986)  2 (1975)              

      .                       
    60             40             

                           
     .  

 )4-4(                   )      
               .(  

 4-4-            
    

)  ( 

      
)  ( 

250 >  < 03/0  
120  250  03/0  
100  120  025/0  
40  100  02/0  
20  40  015/0  

20 > > 01/0  
  

                    :  
)4-2(  e min oQ 86400V L A  

   :  
Q:   )  (  

eV:      )  (  

minL:    )(  

oA:          )  (  
                  50         

    .  

                                                      
1- Driscoll 
2- Huisman 



   -                    131 

  
 

               .         
          10    .           

  PVC  UPVC             30  50    .    
            .  

              .       
      :  

1-              .  
2-   .                      

                      .  
3-      

              )              (
        )           .(    

                  )  (  .  
:       56          25/0       

        )4-4(   015/0      .      
 20    25/0              )       050/0  

                200    .(  
 :    )4-2(  Ao )          . :  

) /(     oA / / / / /3 14 0 25 0 2 0 5 0 08  

) /(eV /0 015            ) /(Q 200 24 4800  

 minL
/ /

4800 47
86400 0 015 0 08

  

    47               .  
  )4-5(          )15/0 2/0  25/0  (       

 .  



132                     ... 

 

 4-5-              
   

(m)  
         (m)  

(%)  (m2/m)  Q = 100m3/hr  Q = 200m3/hr  Q = 300m3/hr  
15/0  10  024/0  77  154  231  
15/0  20  047/0  39  79  118  
15/0  40  094/0  20  39  59  
2/0  2/0  031/0  60  119  179  
2/0  20  063/0  29  59  88  
2/0  40  126/0  15  29  44  
25/0  10  039/0  47  95  142  
25/0  20  079/0  23  47  70  
25/0  40  0157/0  12  24  35  

 
      :  

   10   % :    
   20   % :    
   40   % :    

              .  
       4-10  4-11   250-           

  .  

4 -9-3 -         

                   .  
              :  

-       

                            
    70  80     .                 

              )  ( .       
  )   10  (   70    )   7 (.       

 10  20   75    ) 5/7  15  (  .         
20     80       .   

                        ) 
 ( ) . 4-14(.  



   -                    133 

  
 

 

          

   

   

  
 4 -14 -                

-        

                   .) 4-15(  

   

  

Paker   

  20  

  20  

 

 
 12  

    

   
  

 
  

 4 -15 -            .  



134                     ... 

 

                   :  
  :                      

 .                       
                . )  

( 

   :                     
      .                    

       2/0     4             1/0     
 .                      

                . 

   :                        
 )   (           .            

           . 

-      

                 .       
              .           

                          
  .    )    (                
     .  

                         
                          

            ) 4-16(   



   -                    135 

  
 

 
   

  16  

 
 

 

 
 

 

 18 
 125 

  
 4 -16 -         

-       

                    .    
                      

              .   

4 -9-4 -         

                        .  
                            

 .  
              .   

                    )4-6(  .  



136                     ... 

 

 4-6-            

   )(  
     

   
      

  
     

   
8  4  5  20  
10  6  5  30  
12  8  5  40  
14  10  5  50  
16  12  5  60  
18  14  5  70  
20  16  5  80  

  
    200       2  3                . 

               .   
                          

        3  5     .             
  3  6   100  200        .  

4 -9-5 -          

                          
                     .          

              :  
                   .   
                       .  

              . 

                        
. 

                            
                      .  

                       :  

            1        .  

           2  .         
           .  

                                                      
1- Elvator 
2- Plos 



   -                    137 

  
 

                      
                 .         

                     .  

                         
                      .    

                         
                .       

        .                 
                             

                   .  

                         
  .                .   

                      :  
          6     2            

                       
       02/0    )2            

 .( 

                         
.                     .        

                         
  .                    .  

4 -9-6 -                 ...  

              :   
     

     



138                     ... 

 

4 -9 -6-1-      

                           
                        

              .  
            :   

 :               : 

  :     1     (OD)   2     (ID)   
 . 

  3:                    . 

                          .  

 4:                        
       (T)   .  

 :                              
    .        8/7  .  

 :            12             
         6    . 

  :                :  

   :                       
         . 

                           
           .             .   

      5           .   
   :                     

      .         6       
    .  

                  7   .   

                                                      
1- Outside Diameter  
2- Inside Diameter 
3- Nominal Diameter 
4- Thickness 
5- Spiral 
6- Zinc 
7- Cotted Pipe 



   -                    139 

  
 

   :             1            
                   )      

      (.                    
2         . 

   :                    
       :  

 API: American petroleum Institute  
 ASTM: American  society testing and materials  
 AS: Australian Standard  
 AWWA: American water work Association  
 BS: British Standard 
 DIN: Deutsche Nokmen  
 GOST: Ussr specification  
 ISO: International organization for standardization  
 JIS: Japanies industrial standard  

                  :   
  API-          :  

   API5L:         4  20    .        6 

  )56
8

  (188/0        25         12   

 )312
4

  (28/0  .         55   .  

  API5A:          20    .        6 
  28/0        40       12        38/0 

  .       12     78   . 

    ASTM:            : 

  ASTM-A120 :   ASTM-A120               
           12          6  28/0  

   12  38/0    .            12   65   
73   .  

                                                      
1- Conic 
2- Stainless Steel 



140                     ... 

 

    ASTM-A53:                     
            20    .     6   28/0 

   12  37/0  .        12  75/73   .  

     

                                
                 .   

4 -9 -6-2-      

                      .  
     P.V.C                     

   U.P.V.C               .  
           )   (                .  

                    .  
                   .  

4 -9-7 -             

                          
                              

                 .  

4-10-  1 ) (  

         :   
                      

    
                    

      : 

           
     

        

               5   

                                                      
1- Gravel Pack 



   -                    141 

  
 

                   

          

            .               
    )       (        .   

         25/0                  
                    .  

            :             
                   . 

         .                
         .                      

                      . 

            :                 
        )         (           
      .                   

     . )1995 (             : 

           5/2 : 

                     5/2       
 50        4  6   50          )  4-17.(   

                5/2  5         
50      9   50       .  

 

  
 4 -17 -           



142                     ... 

 

-          5/2  5   

                     5/2       
50       9    50        .    

            5/2  5         50    
    12    50        .  

-            5   

       30       6  9               
.                   5/2      .  

               .  
       76                

     .         200           
                          

   .  
       4-12   250-61       .   

:  

   1       :   
CU = d60 )  60   ( 

 d10)  10   (  

4 -10-1-     

          :  
                .   
      

         

               5  .  

                  .  

                                                      
1- Coefficient of uniformity 



   -                    143 

  
 

4 -10-2-     

                           
                          

    .                      
                                

                    .       
     2  3             .  

4 -10-2 -1 -          

            6  12        .         
                 .           

       .                        
                  .            

             .  
                 .       

        .                
  .                             

         .                 
 .          .                  

                .          
        .                  

.                     .     
                               

               .          
                    .         

         . ) 4-18(  .  



144                     ... 

 

 

   

  
   

  
 4 -18 -                   

4 -10-2 -2 -     1  

                   ) 4-19( .  

                                                      
1- Teremie Pipe 



   -                    145 

  
 

 

   

  
   

  
 4 -19 -         

         2  3            .           
                   .         

                 .         
       .                   

      .                    
             .  

4 -10-2 -3 -         

               .          
                     .         
                            



146                     ... 

 

                          .    
                .            

     .                       
      . ) )4-20(  )4-21((  

oA / / / / /3 14 0 25 0 2 0 5 0 08   13
2

 

      

 59
8

 

       
    
    

 112
4

 

  
6    190  

 "Stinger"

 

   18
2

 

  
 4 -20 -            



   -                    147 

  
 

 

   

    
   

  
 

  

  

  2 ×  5  

 2  

  6  

 

   

 

  
 4 -21 -               

4 -10-2 -4 -      1  

                          
    .  

4 -10-2 -5 -       

                           
        .                   

        )    (  .          
  .            )  (.           

                     .      
          .                 

           .             . 

                                                      
1- Cross-over 



148                     ... 

 

                          
    .   

4 -10-3-  1  

           ) (                
     .                   .     

      )2  6  (            .  

4-11-     

                           
    .                            

                    .   
                        .    

          .                 
                    .   

                        
       ...          .  

4 -11-1-           

          5/0  ×5/1  ×5/1             
 .             12  14      5/1  2        
 .       250          .       

                2  5  .      
                            20     

      .   
          3                    

      1  5/1                       
  .  

                                                      
1- Sand Trap 



   -                    149 

  
 

           5                   

         1
2

             .  

                         
          .   

4-11-2-            

                          
         10     5/0                5/0 ×1×1   

 .                  .   
                           

         .   

4-12-  1  

                           
                              

              .  
                 .          

                  .           
                         
              .  

4 -12-1-       

4 -12-1 -1 -                 2  

             .              
                 .  

                                                      
1- Well Development 
2- Over Pumping 



150                     ... 

 

4 -12-1 -2 -   - 1  

                                
        .           . 

                           
                  .  

4 -12-1 -3 -     

                             

       .           2          
                            

 .                     .       
                 .          

        .                    
             .              

       .                  
      .  

4 -12-1 -4 -   3  

                             
  .                   .    
                             

                   .           
 4                   .       »   « 

         .  

4 -12-1 -5 -  5  

           .              
                     ) 4-22 .(    

                                                      
1- Surging/back 
2- Surge Block 
3- Compressed Air 
4- Double-Packer 
5- Jetting 



   -                    151 

  
 

   1                             
 30                 45        .     

25                          
  .  

 

  
 4 -22 -              

  

                                                      
1- Nozzle 



152                     ... 

 

4 -12-1 -6 -    

                             
 .            -                  .    

                          
               .           

      .             .       
                            

      6  8     .                   .
                  . 5/0  5/1      
100                     .  

4-13-              

                            
     1380- 170-                    

                      
         .                  

   .  

4-14-        

                          
                     

                                
           .  

4-15-    1  

                             
   .    )  (                 
2   .                      

                                                      
1- Maintenance of Water Wells 
2- Rehabilitation 



   -                    153 

  
 

                 .      
    .               .           

                 .           25  %
             .   

 4 -3-            
1 -           
1 -1-   1 -2-   1 -3-   1 -4-    1 -5-     
1 -6-   1 -7-   1 -8-   1 -9-    1 -10 -    
1 -11 -    1 -12 -    1 -13 -                      
1 -14 -          -              
2 -            
2 -1-   )(  2 -2-   )(  2 -3-    )(  2 -4-    )(    
2 -5-     )(  2 -6-     )(  2 -7-      )(  2 -8-    )  (  
2 -9-     )(  2 -10 -     )(  2 -11 -      )(  
2 -12 -     )  (  2 -13 -  )(  2 -14 -   )   (  
2 -15 -  )   9    2 -16 -            

2 -17 -     )(    2 -18 -      )(    
2 -19 -       )(  2 -20 -       )(    
2 -21 -      2 -22 -    )(    
2 -23 -   ) (    2 -24 -                   
2 -25 -                         2 -26 -    )(    
3 -            
3 -1-              ×    ×  3 -2-                    
4 -           
  

          : 

          
        

      ) (      
  T T.D         

  T.R     
  S          

          
           

  
  



154                     ... 

 

  
 4 -4-             

       
   

  -   
   

 
  

 
  

 
  

  
)(  

   
 4/6  

   
 -   

                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  

  



   -                    155 

  
 

  
 4 -5-                

 
   

  
   

 
   

 
   

  
)(  

 
   

  
   

 
   

 
   

  
)(  

                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    

  



156                     ... 

 

4 -16 -                   .  

) 1(  

  

               3 ) (        
                   )          ( 

 U.T.M                  .  
                       

       )4-1(        .  

4 -16-1-               

4 -16-1 -1 -         

           
   U.T.M      
      
          
               
            
         
       
       
                         

                  
           
            
         )  (  
        

                                                      
1- Check List 



   -                    157 

  
 

                 
       )           (...  
                     

   

4 -16-1 -2 -      

          
           
       
                  
               
                
             
       
          )(  
               
      
        
                
                      
                 
                   
          
                     
                      
                        
           
     
          
           



158                     ... 

 

                   
                 
                       

   
               
                  
         
                )      1 

 (                           
   

4 -16-2-              

4 -16-2 -1 -        

          
   U.T.M       
      
         
         )  (  
               
            
        
                     

           
                          

               
          PH ) (   )EC (  
                      
                 
                 
      



   -                    159 

  
 

                        
   

4 -16-2 -2 -      

          
           
      )                       

  .  
                  
       )      (  
            )  (  
         )  (  
        
          )   99- -    (  
                          

          
       
        
               
                     
                )  (  
                   
                           

   
           
     
          
           
                   
                 



160                     ... 

 

                    
    

               
                  
         
                 )      1 

 (                           
   

4 -16-3-             -   )(  

4 -16-3 -1 -       -   )(  

           
   U.T.M       
      
         
       ) (  )  (  
                 
                     

                  
         
      
                
           
                  
                   
       
                        

   

4 -16-3 -2 -      

          



   -                    161 

  
 

           
      )                       

   (  
               
       )     (  
            )  (  
         )  (  
        
              )Air lift (       

 .  
              
      
        
                
                    
                   
           
             
              
       )                  

              .(  
           
     
          
          )  (  
                   
              )   -         

                    .(  
                      

      



162                     ... 

 

               
                   
         
                )      1 

 (                           
   

4-17-         

                   .   
  :      )     (         

     .  
  :                  .  
 :                       

           . :           
     .   

  :                  U.T.M   
                         

           .   
   :                      

                             
               .  

                        
                           

                            
    .   

                 :  
                           

         .  



   -                    163 

  
 

                           
                              

   .  
                             

       .  
                   .  

                       
                .  

                    
 ) (                .  

            83-       
               .  

          A4                 
   .                      

       .  
                            

                .        
           .  

            )          (     
                      )4 -3 ( )4 -5.(  

  





5 5  

      





  -       167 

 
 

  -      

5-1-   

                   )   
      (                 

           :  
                          

                     
                         1   

    .  
                         

               .        
                            

  35      .  
  





6 1 

       
  





 1 -          171 

 
 

 1-         

          

1-       

     ............................    ............................    ............................    
    ............................     ............................    ............................    

   ............................     )U.T.M)    
 ........................................................  Y ........................................................  x 

    ............................    ............................    
  )( ............................     

2-      

  ............................    ............................    
    ............................      ............................   ............................    

   ............................   ............................    ............................    
   :  

   ............................                           ............................    
     ............................  PSI         ............................      

   ............................  CFM  
  
  
  
  
  
  
  
  

                     
  :     :    :     :  

:  :  :  :  



172                     ... 

 

     

      ..............................................................  ...................................   ...........................  
    / / /   ....................................................      / 

 /  /    ..........................  ..........................    ..........................   ..........................
  ..............................       ..............................   ..............................    

 ..............................  ..............................       ..............................          /  
 ............................    ..............................   /    ..................................... ...............   

            .............................. .  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

                     
  :     :    :     :  

:  :  :  :  



 1 -          173 

 
 

      

 : ......................................................................     : ................................................................  
 : .......................................................................       : .................................................  

  : .......................................................................     :......................................................................  
 : .................................................................      : ........................................................  
 : ...................................................................      : ................................................................  
  

 
 

)( 

   
  

) 

 
 

 

 
 

 

   
)( 

 
  

)( 

   
  

)( 

 
 

 

 
 

 

   
)( 

    

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  
 

             

  

    : 
  

    : 



174                     ... 

 

     

1-  :                                   
   ..................... :  : .....................         ..................... 

    ............................  )   (      ............................     
      .  

  
   ...................................................      ......................................................    

     ...........................................        ...........................................    
    )  ( ............................        )  ( ...................... .   
  
    ...................................................        ..............................................  
   ......................................................................       ...............................................   

   ...............................................................     ....................... ...................................  
 *      ........... ................        ....................................   

   ............................................................................................................................................................  
 *     .........................    

             
    )  (        .  

  ....................   )  (                              ....................       
     ............................  

     ....................   ....................       ....................      
  
  
  
  
  
  
  

 *         )  ( .  



 1 -          175 

 
 

2-                     25     
 )  (.  

  
3-         )   ( 

 
4-   

     ................................ .   ............................. ....     ............................... ..   
   ............................... ..     ............................... ..   

   .............  ................ -    ..................  ................ -   .... .....  ..............   

   ........................ ....        ...................... ..    .    .................... ...   
   .........................     .  ...... ..................  

-            

   ..............................      ............................   
        ..............................     ..............................  

5-  : 

    .............................                   ..............................   

                       
       ...............................................................................................................................  

    .............................................................................................................................................  
    )   ( .........................................................................................................  

  
  
  
  

     :       
  :     :  

:  :  
:  :  



176                     ... 

 

      ......................................  

           

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

   

  
  
  
  
  

     :       
  :     :  

:  :  
:  :  



 1 -          177 

 
 

        

      ................................................................................  ................................................................................  
    / / /   ............................... ...............................................        

  /  /  /   .............................   .............................   ... ..........................  
  ... .............................. ... .............................. ... ..............................        

   ... ..............................              ......... ........................ 
... ..............................    ... .............................. ... ..............................          

 .         ........... ...................... ... ..............................      
/  ... ..............................   ... ..............................   /  ... ..............................  

    ... ..............................     ... ..............................         
  ... ..............................   .  
  ... ..............................    .............. ...................   .  

  4           30              
...............................................                        

         .                   
  .  

:  

  
  
  
  
  
  
  

                      
  :     :    :     :  

:  :  :  :  



178                     ... 

 

     

1- :  
                                                                             

                                                   
2-   :  

                                                        
3-   (U.T.M)                         Y:                               X:  

    ..................  ..................   .......................  
   ............ .......    ....................                  ................  

     ....... ..................                 ... ..................  
-   / ...................................  

 *   ............................               ..........................  
    ................. ....           ............................................  

4-   :  
   ...............................   ..................................  .......................... ......   

  ......................... .   ................................         ...........................  
5-   :  

  .......................  .......................         .. .....................     .......................  
6-  :  

   ............................   ............................   ............................   ............................   
  ...................................                 ...................................  

  
  
  
  
  
  
  

 *         50           . 



 1 -          179 

 
 

7-   

   .............................  .............................    ............................. .  
  .............................  )           (  

  .............................  .............................   .............................   .............................  
       .............................       .............................    

      .............................      
    .......................  .......................  .......................  .......................  .......................   

   .............................     .............................   
   .............................  .............................  .............................  .............................    
   .............................     

     ............................. B =      ............................. c= 

       

 
  

BQ/SE 

 
 
 
C/B 

 
 
Q/SW 

 
 
  S 

  
 CQ2 

  
BQ 

  
SW/Q 

 
  

 
SW 

  
M3/h 

   
   

R.P.M 

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          



180                     ... 

 

8-                      
.......................................................................................................................................................................................................  

     ........ .....................................................    
        ... ....................................   
    ............................................ .............................. 

    .................................................................... 

    .................................................................... 

             

           GWW 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

     :              
  :     :     :  

:  :  :  
:  :  :  



 1 -          181 

 
 

           

                

 )0-50 (   5/0      

 )5-60 (   5     

 )60-120 (  20      

  120    60       
  
  
  

           

                

 )0-2 (   10      

 )2-5 (   30     

 )5-15 (  1     

 )15-50 (  5      

 )50-100 (   10     

 100  - 5   30     

 )5-48 (   60      

  48    8       



182                     ... 

 

        /   

 : ....................................................................................   : ...................................................................................  
 / : .....................................................................    . :..................................................................   
 : ...................................................................................   : ...............................................................   

 : ...............................................................................   : ...........................................................................  
 

 
 

 
 

    

 
 

 

 
 

    

  
 

  
 

  
 

 

  
 

  

              
              
              
              
              
              
              
              
              
              
              
              
              
  
  
  
  
  
  
 

     :     :  
  :     :  

:  :  
:  :  



 1 -          183 

 
 

     

   .................  .....................................     
  ) 18       (    

SP 
                          

                          
                    

  
     ............................   

    ......................... ...............  
   ........................ ................  

   
                             

  
      

  ............  ............ .    ........  
  ............  .............     ........  
  ............  .............     ........  
:  
  ............ .............    ........  
  ............ .............    ........  
  ............ .............    ........ 

 .................................  ..................................... 

 ........................................   .................................  
 U.T.M 

                  
             

 :  
          –    
            

  
................................................................................  

 ........................................................................  
...............................................................................  

  ...............................................................  
  ...............................................................  
  ................................................................  

            
                                                 

   
    .................................. ...............   

    .......................... ..............   
 

  :  
  ............ .............    ........  
  ............ .............    ........  
  ............ .............    ........  

 
  :  

                         
          

  .............................................     
  ...........................................    

  
  :  

   :  
  ............  ............    ......    

  ............  ............    ......     
  ............  ............    ......   
  ............  ............    ......   

     
  ........................................................................  

  ............................ ........................   
      ....................................   
     ..................... .................  

   .........................................................  
     ........     



184                     ... 

 

    ..........................  
   ........................     

  ..........................................  
    
                        

                 
  ..........................................  

   .......................................  
  ..........................   

 

      .................... ...........  
  ............................ .......    

     ............................ ............  
  ......................... ......    

   :  
   ...............................    

  ................................... .................  
  ....................     

  ........... ...............................      
PH ........................................................................... 

  :  
  ............... ..   .................  
   .................   .................  
   .................   .................  

  
  :  

  ......... ..............................   
   ...........................  

   .............................. .  
   .........................  

  ......................................  
  ..........................  

  ............................. .........   
  
 

   
  
  
  
  
  
  
  
  
  
  
  
  
 

  
  
  
  
  

                   
  :     :    :     :  

:  :  :  :  
:  :  :  :  



 1 -          185 

 
 

  :  
        
     
        
          
         

       
  





7 2 

       
        

  





  2-                  189 

 
 

 2-                 

.2-1-    

                          
 .                        

                 141/18346   23/4/83 
                )   1 (       
                          

 .  
1-               

2-               

3-        

4-            

5-       

6-                

7-         

8-          

                      
.  



190                     ... 

 

.2-2-     

 1 -  :      8          141/18346   
23/4/83                  )    1 (  

            .  
 2- :            
 3 –  :          
 4 – :                :  

4-1- :           ......................     .  
4-2-  :                       

.............         .....  .  
4-3-  )(:         )(              

         .  
4-4-:                   .  
4-5- :            .  
4-6-     :                 

   .  
4-7- :                        

          .  
4-8- :                        

      .  



  2-                  191 

 
 

.2-3-          

 5-                         
 :  
5-1-            
5-2-             
5-3-      
5-4-          
5-5-        
5-6-        .................. ..              

   
5-7-                   

)                     
            5           .    

  .  
5-8-                )      (   

   )    2(  
5-9-             )    2(  
5-10-           )   2(  
5-11-  5       
5-12-             ............... )   2(  
5-13-           
5-14-                     

-                .......................  .  
 6-               

6-1-                    
6-2-                 

       )       (  
6-3-        
6-4-     



192                     ... 

 

6-5-                        
     

6-6-         
6-7-              
6-8-                        

                        
          

6-9-                       
            2   

-                      
         .  

 7-     :               
               :  

             

              15      

        . 

-                      7 
     . 

 8-            

8-1-        
8-2-              )        (  
8-3-                          

  )              (  
8-4-                       

       .  



  2-                  193 

 
 

.2-4-        

 9 -         .  
9-1-                   )    

(               
 1-                        
                        

        .  
 2-                          
         .  

9-2-               
       (top cosign) 

         )              : 

   )   ( 

9-3-      )                   (      
. 

9-4-            

9-5-         )  (     
9-6-                            

               
9-7-       )     ( 

9-8-            )(  

9-9-         ) ( 

9-10-           

9-11-        ) (               
) ( 

9-12-                          
   )   ( 

9-13-                              
    



194                     ... 

 

9-14-                          
  

9-15-       

9-16-                         
            )   5   ( 

9-17-                          
                  

9-18-                          
                  -    

    4  . 



  2-                  195 

 
 

.2-5-         

 10-                 :  
  -           15            

.  
  -                    

15                  10     
        

  -           5             
   

-    2  3            10         
         .  

 11-              :   
       5000     

     2  4000     

     3  3000     

  40 %             200      . 

                

                 . 

    )(         )(        
. 

 1-                . 

 2-                  : 

    1    

    2   

    3   



196                     ... 

 

.2-6-          

 12-                        
   .  

   5                      
           3          .  
 1-                 .  
 2-                    .  
 3-                        
.  
 13-             )       6  7(    

      .  
 1-           .  
 2-     )    6  7 (              

       30    .  
 3-          .  

 14-    :   
       10      

 4              15      

         . 

 1-                      
7      . 

 2-         . 

 3-                   . 

 15-                            
  .          . 

 16-             : 

                . 

                . 

 17-       : 

17-1       



  2-                  197 

 
 

17-2-       
17-3-                    
17-4-            
17-5-         
17-6-          
17-7-       
17-8-            
17-9-         
17-10-           )    (  
17-11-            
17-12-           
17-13-             
17-14-         
17-15-                               

 .  
17-16--                 
17-17-                  
17-18-                
17-19-             
17-20-          
17-21-            
17-22-                

 18-    
18-1-         :  

        

        

         2   

         5   

             

              



198                     ... 

 

1-                     
  . 

 2-                 19    . 

                       
        . 

                      
                         .

              . 

 19-   :                  
       .  

 20-                       
                     .  

 21-             )    8(     .  
 22-        10                  

     .  
-         .                   5 

   .  
 23-                     
      .  

-                 .  

 24-                  .  
 25-                       
   .            -       

       .  
 26-          30             .  

27-                 .  
 28-     29  22                   
            .                 

 . 



  2-                  199 

 
 

.2-7-        )  (  

                         
                           

                        
       .       8             
                        

    .             .  

           

1-       17            
                 . 

2-                    
   5      

3-          . 

     . 

                         
        .             

          . 

4-                     
                      

         ) (           
   . 

5-                     . 

6-                       
. 

                         
 

                       
            

       



200                     ... 

 

            )             
    ( 

        

   

      

                        
                        

        . 

7-                    
               . )       

     ( 

8-                        
) (              . 

                   . 



  2-                  201 

 
 

.2 -7-1-  )     (  
     /  /: .................................            .................. 

    ........................       .........................       
   ..........................              .  

-    

              /  /       ..............  
   ................  ......................  ..............    ...............         .................

 .............        .............................   ....................... ..        
      .  

-    

          ....................      .  
1-       ....................   

2-            ....................   

3-       ....................   

4-              ....................   

5-         ....................     ....................     
....................  

6-       ....................     ....................     .................... 
  

7-     ....................    

-    

 10                        
                .  

-    

1-                      
       .  



202                     ... 

 

2-            /  /  /     
     ............................. . 

3-                 . 

4-                       
           .         

                  
 .............................           )  (  ) ( 

    . 

5-                  ) ( 
           ................... ..........      

  . 

6-                         
                     

                       
           .............................         

        . 

7-            . 

8- : 

                      
              ) .            /        

 .............................(  
  

            
  :     :     :  

:  :  :  
:  :  :  



  2-                  203 

 
 

.2 -7-2-   

                                                                                               

                          
                                  

 .........................................................                  
  .              ..............................................................   

    .  
  

     
        



204                     ... 

 

.2 -7-3-            

 

  
1-  :   

2-  :    

3- :   

4-  : 

5-   : 

6-  : ............................... : ............................... : ............................... 

7-    :............................... 

8-               

9- :          

10-  : 

11-   : 

12-     : 

13-    :           

14-  :                     

15-   : 

16-   :       : 

 

      .  
  :                   



  2-                  205 

 
 

.2 -7-4 -   

 ............................  ............................     ............................    ............................   
............................                            

                     .  
  
  
  

  
                          

                              

  





     207 

 
 

    

    
1 -       -  260 -  -           
2-      1373-  -     

3-          1369-   -       
161  75- 31- 420 

4-      -   162-        

5-     -  187-        

6-     -  239-       

7-  - -     - 1347-   -     18 
        . 

8-        - 1374-   -    17   
       . 

9-       -  257- -         . 

10-               - 1374-        
       -    -  921- 354- 420 

11-          - 1369-       - 
 75- 31- 420   

12-         - -  - 1360-       
 

13-              –    –   - 
1357-   113 

14-          - 1354-    -     

15-         - 1370-     -  465- 129- 420  

16-              – 1383-          
        

17 -           - 1378 -      1263 - 86 -440 

18- Standard guide for design of ground water minitoring system in karts and fiactuied rock, 
Aquifers- Dsignation: D 5717- 95- ASTM 

19- Jacqueds W.Delleur- 1999- by CRC press LLc- the handbook of groundwater engineering. 
20- F.Ford.D.C. and Williams.P.W. 1989- Karst geomorphology and Hydrology-unwin Hyman. 

Boston, Massachusetts  David todd- 1976- Groundwater Hydrology- second Edition 



208                     ... 

 

21- G.W.Feller- 1994- Applied Hydrogeology (Second Edition)- GB- 1003-2-F 47 
22- Modern Groundwater Exploration by Robert A.Bisson, Jay. H. Lehr 
23- Water well drilling (How to construct a safe water well) 
24- Handpans and water well drilling training for safe drinking water  
25- Water Well drilling for the prospective well owner October 2000  
26- Water well drilling/completion Equipment 
27- How wells are drilled 
28- Groundwater engineering U.S editions KASHEF scientific 
29- Water well screens 
30- Groundwater analysis 
31- The Hand book of Groundwater Engineering by J.W Delleur 
32- Understanding Groundwater 
33- Water well drilling and development services 
34- Groundwater data collection protocols and procedures for the national Water- quality 

assessment program: Selection. And documentations of wells, and collection of related data 
U.S. geological survey Open- file report 95-398 

35- IAHS and IAHS ordering book 
36- National Handbook of Recommended Methods for Water Data Acquisition - Chapter 11- Water 

Use 
37- Aquifer test design, observation and data analysis – usgs –Robert W.stallman 
38- Laws , Reports and Documents of Texas Department of licensing and Regulation  
39- Reports of Tennessee department of environment and conservation division of water supply  
40- Stale of Vermont –Agency of natural Resources –department of environmental conservation 

Environmental protection rule Well driller licensing rule  
41- San Diego well and boring construction standards 
42- CGA standard- performance "Guarantees" in well drilling specification  
43- Title 37, chapter 43, Montana codes annotated board of water well contractors 
44- Standard operation procedure – Monitoring well and installation U.S. Environmental protection 

agency environmental response team  
45- Groundwater data collection protocols and procedures for the national  Water –quality 

assessment program: Selection , installation ,and documentations of well , and collection of 
Related data U.S.geological survey Open – file report 95-398  

46- IAHS and IAHS ordering book  
47- 34- National Handbook of recommended methods for water data Acquisition Chapter 11- water 

Use 
48- Techniques of Water –Resources Investigations Reports – USGS  
49- Aquifer test design, observation and data analysis- usgs-  Robert W.Stallaman 
50- Laws, Reports and Documents of Texas Department of licensing and Regulation  

  



 

 
 

Islamic Republic of Iran 
Vice Presidency For Strategic Planning and Supervision 

  
  

Standard on determine locality 
and supervision for Drilling of 
Alluvium and Hard Formation 

Water Wells and Drilling 
report preparation 

(exploitation, exploration, 
observation and piezometric 

wells) 
 

  

No .577 

 
Office of Deputy for Strategic Supervision  Ministry of Energy 

Department of Technical Affairs Bureau of Engineering and Technical 
Criteria for Water and Wastewater 

nezamfanni.ir http://seso.moe.org.ir

2013



  

 

  

  

  

  

  

  

  

   
         

              
        

          
           

          
       

            
            

              
   .  

         
              

           
.   


	Blank Page

