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 الممخص
êîƓùǆǈ ƗùƪǆƤ îùƤå þùƙ ÜƗùȻƑƓɁïǌǂǃå ƗùǀɂïõǃƓȺ ǑƑƓùɂðǒƼāǒƞ Ơùƪǆ ɆùǆƵ ƴùǆ ɆùƮāǆǃå ƗƶǆƓƞ ƴƿāǆ ƗɁïƙǃ ƗȻɜȻǈǂƙāǒƞǃå óåāƤǃå ôƶȺ Ɨƪåïí éơȺǃå ÿǆưƙ 

) Ǒùǋā Ɨƪåïíǃå Ɨǀõǈǆ ɆƤåí ƴƿåāǆ ƗƪǆƤ ÿǆA)ā ƗùƶǆƓƞǃå æùƶǄǆ æïùƿ (B)ā ƗùƶǆƓƞǃå ƗùƶȺõǆ æïùƿ (C)ā çïùǒơȺǃå æïùƿ (D Ɏāùǈǒǈ æùõ ƗùȻǄɜ ɄùǄƤ (
)āE.ßƓùùɁïǌǂǃå Ɨùùƪíǈǋ ƗùùȻǄɜ ƴùùƿāǆ ǑùùƼ (  ÿå èƓùùƮāơƽǃå ƝƑƓùùƙǈ èïùùǌöåƗȺùùƪǈ ) èùùơāåïƙ ǑɁāùùõïǃå Ɏāùùƙơǆǃå7552-2654 ǑƵāùùǈǃå ÿðāùùǃå þȻùùƿ èùùǈƓɜā (%

) ÿǒƕ ëāåïƙƙ2.631 Ĳ 25726 Ǒùƙǃå èƓùȺǒƕơǃå þƓùƞơå ÿùǆ ƴùƪåā Ɏíùǆ èåîā ƗƪǈƓƞƙǆ ïǒƹ Ɠǌǈå Ɨƪåïíǃå Ɨǀõǈǆ ƗɁïƙǃ Ǒǆƞơǃå ɆǒǄơƙǃå ƝƑƓƙǈ èïǌöå Ü(
) ÿǒùùƕ êîƓùùǆǈǄǃ Ɨǃāǒùùƪǃå íùùơ ƗùùǆȻƿ èùùǈƓɜƼ ƗùùǈāíǄǃå íāíùùơ Ɠùùǆå ÜƓùùǌǃ Ɨùùǈāɜǆǃå þāùùƞơǃå ƗȺùùƪǈ ǑùùƼ ɄùùǄƙƤƙ21 Ĳ 51) ÿǒùùƕ ƗùùǈāíǄǃå íùùơā (%853 Ĳ 2654 (%

 ƗùǈāíǄǃå Ɇùǒǃíā) ÿǒùƕ753 Ĳ 2456(%) êîƓùǆǈǄǃ ïùƬƓȺǆǃå óùǀǃå óùơƼ ƝƑƓùƙǈ èïùǌöå ÜA ,E) üùƪƓǆƙǃå þȻùǀǃ (68,82 āùǄǒɜ ýƓɜùƪƓȺ(  Ɠùǆå Ǒǃåāùƙǃå ǏùǄƵ
) èùùǈƓɜƼ ǑǄƤåíùùǃå üƓùùǂƙơǙå ƗùùȻāåð ƗùùǆȻƿ21

o Ü23oǑǃåāùùƙǃå ǏùùǄƵ (þƓǆùùưǈǙå óùùơƼ ïùùǌöå Ü ÿå  ) ɉƓƺùùưǈǙå Ɇùùǒǃí þȻùùƿCc ) ÿǒùùƕ èùùơāåïƙ (15158 Ĳ 
15192Ǚå Ɇùùǒǃí þȻùùƿā () ÿǒùùƕ ìƓùùƽƙǈ15142 Ĳ 15176ìƓùùƽƙǈǙå ƗȺùùƪǈ ÿå Ǐùùǃå åîùùǋ ýíùùɂā ( ƗùùɁïƙǄǃ  ÿǒùùƕ êîƓùùǆǈǄǃ ƗùùȻǃāǙå èƓùùƹåïƽǃå ƗȺùùƪǈ èùùǈƓɜā Ąåíùùƞ ƗùùǄǒǄƿ
)1.716 Ĳ 1.824 ) ÿǒƕ ɖƕƪǆǃå Ɋƺưǃå þȻƿā (61 Ĳ 79 þ/èǈāǄǒɜ2 êîƓǆǈǃå ƴȻǆƞǃ ƗɁïƙǃåā (ƗɁïƙǃå ÷āǈ ÿǆ èǈƓɜ  ƝƑƓùƙǈ èïùǌöå. þƓǆùưǈǙå ƗǀȺùƪǆ

ǆȻǂǃå ɆǒǃƓơƙǃå) ÿǒùƕ èơāåïƙ Ǒǈǒƞāïíǒǌǃå ñǙå ƗǆȻƿ ÿå ƗȻƑƓȻ754 Ĳ 759) ÿƓȺāîùǄǃ ƗùǄƕƓǀǃå ƗùȻǄǂǃå ëǚùǆǙå ƗȺùƪǈ þȻùƿ ÿåā (T.D.S) ÿǒùƕ èùơāåïƙ (456 
Ĳ 8511) ÿǒƕ èǈƓɜ ǑƪȺƞǃå Ɏāƙơǆǃå ƗȺƪǈā (%1551 Ĳ 1555) ÿǒùƕ ëāåïùƙƙ ƓùǌƙǆȻƿ èùǈƓɜƼ ƗȻāùưƶǃå íåāùǆǃå ƗȺùƪǈ Ɠùǆå (%2519 Ĳ 453. (%  Ơùƪǆǃå

ƓùùɂðǒƼāǒƞǃå  Ơùùƪǆǃå ɏïùùƞå íùùƿā ÜéùùơȺǃå Ɨùùǀõǈǆ ÿùùǆ ƗùùƽǄƙƤǆ ÿǂƓùùǆå ǑùùƼ ƗùùƵðāǆ èåïƓùùƪǆ ƗùùƶɁïå ïùùƕƵ ƗùùȻƑƓɁïǌǂǃå ƗùùȻƵāǈǃå ƗùùǆāƓǀǆǄǃ ñƓùùȻƿ ßåïùùƞå ÿǆùùưƙ ǑƑ
æāǄùùƪƋȺ ) íùùùƶȺǃå ǑƑƓùùùǈƛ ƗùùùȻƵāǈǃå ƗùùùǆāƓǀǆǃå Ơùùùƪǆ2d Resistivity SurveyƓùùùõǈ íāùùùƞā Ơùùùƪǆǃå ïǒùùùƪƽƙ ƝƑƓùùùƙǈ èïùùùǌöå íùùùƿā Ü( ƗùùùǆāƓǀǆǄǃ ÿǒǒùùùƪȻƑï ÿǒƿ
ƗùùùȻƑƓɁïǌǂǃå āåïƙ ÜƓùùùǆ ÿǒùùùƕ (ɏāùùùǄƶǃå) ýāǙå ûƓùùùõǈǄǃ ƗùùùȻƵāǈǃå ƗùùùǆāƓǀǆǃå ƗùùùǆȻƿ èùùùơ ) æïƓùùùǀȻ71 Ĳ 811 Ɨùùùɂïǌǈǃå æõƓùùùƮǆǃå èƓȺùùùƪïƙ ɆùùùƛǆȻ ɏîùùùǃåā  þ.þāå (

) æïƓùǀȻ Ɠùǆ ÿǒùùƕ Ǌùǃ ƗùȻƵāǈǃå ƗùǆāƓǀǆǃå ƗùùǆȻƿ èùơāåïƙ íùǀƼ ǑǈƓùƛǃå ûƓùùõǈǃå Ɠùǆå ÜèƓǂǄǆíùǆǃƓȺ ƗùǄƛǆƙǆǃå1 Ĳ 71 ßðùùƞǄǃ çíùƑƓƶǃå ÿƓùȻõǙå èƓùùǀȺõ ɆùƛǆȻā þ.þāå (
 ɏāǄƶǃåǙ ǑƑƓɁïǌɜāǒƞ ûƓõǈ íāƞā ǑƑƓɂðǒƼāǒƞǃå Ơƪǆǃå ƝƑƓƙǈ èïǌöå ƓưȻå .Ɨơƙƽǃå ÿɂāǂƙ ÿǆ ) ýå Ǌùǃ ƗùȻƵāǈǃå ƗùǆāƓǀǆǃå ƗùǆȻƿ Ɏíƶƙƙ21 ïùǌöȻ þ.þāå (

.Ɨɜɜƽǆǃå ƗȻơõƪǃå ƗɁïƙǃå ƗǀȺõ ɆƛǆȻ āǋā éơȺǃå Ɨǀõǈǆ ÿǆ çíāíơǆǃå ɖõƓǈǆǃå ôƶȺ ǑƼ ôïǙå Ơõƪ ǏǄƵ 
 ǆ Ü ǑɜȻǈǂƙāǒƞ þȻǒǀƙɆƮāǆǃå ƗƶǆƓƞ ƴƿāǆ Ü ƗɁïƙÜ ǑƑƓɂðǒƼāǒƞ Ơƪ الكممات المفتاحية:

 

 المقدمة .1
ßƓǈƕǃåĉ ƗȻǄǆƵ æǄõƙƙ  Ɨɂïåïǀƙùƪå ǏùǄƵ ƓùǋïǒƛƋƙ Ɏíùǆā ƗɁïƙǃå ƗƶȻƕõȺ ƗƼïƶǆǃå

 ǏùùǄƵ ƋùùƬǈǆǃå åîùùǋ Ǌƞƙǈǒùùƪ ɏîùùǃå íùùǌƞǃå üùùǃî Ǐùùǃå ƗƼƓùùưå ƋùùƬǈǆǃå ƗùùǆāǆȻíā
 Ɠùùùǌƙơƙ Ǒùùùùƙǃå íåāùùùǆǃåā ƗùùùɁïƙǃå]1[.  ýƓùùùùǆơå Ɇùùùǆơƙƙ Ǒùùùùƙǃå Ǒùùùǋ ƗùùùùɁïƙǃå ÿǙā

å ƋùùùùùƬǈǆǃå ƓǌùùùùùƮƑƓƮƤ ÿùùùùùƵ ƗùùùùùȻƼåā Ɨùùùùùƪåïí ǑƵíƙùùùùùƪȻ Ɏîùùùùùǃ ƓùùùùùǌǒǄƵ þƓùùùùùǀǆǃ
 ÷āïùƬǆǃå þùƞơ ƴùǆ Ɨùƪåïíǃå ǉîùǋ þƑǚƙùƙā ƗȻƑƓǆȻǂǃåā ƗȻƑƓɂðǒƽǃåā ƗȻɜȻǈƓɜȻǆǃå
 ÿå çíùùƵ ÿåíùǄƕ ǑùƼ ƗȻƑƓùƬǈǙå æïƓùƞƙǃå èùƙƕƛå íùƿā ƓùǌǒǄƵ þƓùǀǆǃå ƋùƬǈǆǃå āå

 ƸǃƓȺǆǃåƗöǋƓȺǃå  ûāùƽƙ ßƓùƬǈǙå íùƶȺ æāǒƶǃå ôƶȺǃ ǊƞǃƓƶǆ ǑƼ ɖƽǈƙ Ǒƙǃå

ùùǒƕɜ ɆɜùùƬȺ ôïǖùùǃ þȻùùǒǀƙ āå Ɨùùƪåïí ßåïùùƞå ǑùùƼ ƓùùǌƿƓƽǈå þƙùùǒ Ǒùùƙǃå ƸǃƓùùȺǆǃå ï
 ßƓùùǈƕǄǃ ɖƕƓùùƪ èùùƿā ǑùùƼ]2[  èǆíƤƙùùƪå íùùǀƼ ƗȻùùƪíǈǌǃå ûïùùõǃå Ǐùùǃå ƗƼƓùùưåā

 íùùǒíơƙ ǑùùƼ ƗùùȻƶƿāǆǃå ƗȻùùƪíǈǌǃå èƓùùɂïơƙǃå ǑùùƼ ƗùùȻƑƓɂðǒƼāǒƞǃå ûïùùõǃå ĄƓùùưȻå
 íùùùǀǃā ƗɂïƓƤùùùƮǃå èƓùùùǀȺõǃå üǆùùùƪ ƗùùùƼïƶǆǃā ɖùùùǃåāƽǃåā èƓùùùƽǌǂƙǃåā èƓǀǀùùùƬƙǃå

Ƥåíƙǃå þǌƪå íùǌƞǃå ýåðùƙƤå ǑùƼ ƗùȻƑƓɂðǒƼāǒƞǃåā ƗùȻɜȻǈǂƙāǒƞǃå ûïùõǃå ÿǒùƕ Ɇ
ƗùƽǄǂƙǃå ɆùǒǄǀƙā èƿāǃå ïƓƮƙƤåā ƗùȻíƓǆǃå ùǆǃå ƴùƿåāǆǃå óùơƼā þȻùǒǀƙ ǑùƼíåï 

 ßƓƬǈåƴɂïƓƬǆ ƓǌǒǄƵ  Ɇùƛǆ ƗùȻƑƓɂðǒƼāǒƞǃå ûïùõǃå þåíƤƙùƪå ƗùȻǆǋå íùƞǈ Ɠùǈǋā
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 þȻùùùùƿ ÿǒùùùùƕ ƗɜïƙùùùùƬǆ ƗùùùƿǚƵ íƓùùùùƞǒåā ƗùùùùȻƑƓɁïǌǂǃå ƗùùùùǆāƓǀǆǃå ƗùùùǀɂïõƗùùùùǆāƓǀǆǃå 
 ïǌǂǃå ƗùùùùȻƑƓɁôïǖùùùùǃ  ÿǒùùùùùƕ ɆùùùùǆƓǂƙ ɆùùùùƮơȻƼ Ɠùùùùǌǃ ƗȻùùùùƪíǈǌǃå óƑƓùùùùƮƤǃåā

ðùùùùùɜïƙƙ. ƗùùùùùȻƑƓɂðǒƼāǒƞǃå ûïùùùùùõǃåā ƗùùùùùȻɜȻǈǂƙāǒƞǃå ûïùùùùùõǃå  ǑùùùùùƮƙƤǆ ƗùùùùùȻƓǈƵ
 ƗùùȻíƓȻƙƵå ƗùùȻǈƕå ßƓùùǈƕ íùùǈƵ Ɇơùùư ɖùùǆƵ èåî ƗùùɁïƙǃƓȺ üùùȻǈǂƙāǒƞǃåûƓùùǆƵǕā 

) Ǐùùùǃå ɆùùƮƙ211 ßƓùùùǈƕǃ ɊȻùùùõƤƙǃå íùùùǈƵ ïùùùƙǆ (èƉùùùƬǈǆ  íāíùùùƪǃƓɜ ƗùùùƿǚǆƵ
 Ǐùùǃāå ÿùùǆ ÿåā æƓơùùƪǃå èƓùùơõƓǈā âùùƕǈƙǃå Ǒùùǋ üùùȻǈǂƙāǒƞǃå óƙùùƤǆ þƓùùǌǆ

 ƗùùùɁïƙǃå üùùùǄƙ Ɇùùùǆơƙ ƗùùùȻǄƕƓǀȺýƓùùùǀƛǖǃ  üùùùǄƙ ÿùùùǆ ƓùùùǌǒǄƵ ƗõǄùùùƪǆǃå ýƓùùùǆơǙåā
èƉƬǈǆǃå ]3[. 

 Location of the studying areaموقع منطقة الدراسة  .2
 ïùƪȻǙå æùǈƓƞǃå ǑùƼ ûåïƶǃå ýƓǆƬ ɆƮāǆǃå Ɨǈǒíǆ ǑƼ Ɨƪåïíǃå Ɨǀõǈǆ ƴǀƙ

) ôïùùƵ ǑùùõƤ ÿǒùùƕ ƗùùǄƞí ïùùǌǈ ǑƿïùùƬ ƗùùǈǒíǆǄǃ3652234 ā3653765 (

) ýāùùõ ǑùõƤā4358319 ā4351422 ( )ɆɜùùƬǃå1(  Ɨùùǀõǈǆ ƴùùƿāǆ ɆùƛǆȻ
Ɨƪåïíǃå. 

 Aim of study. الهدف الدراسة  3

ƗùùɁïƙ ƗȻơǚùùƮ ÿùùǆ þȻùùǒǀƙ Ǐùùǃå Ɨùùƪåïíǃå úíùùǌƙ ôùùƶȺ ǃå āǆåƴùùƿ ǑùùƼ  ƗùùƶǆƓƞ
 ɆùùùùùƮāǆǃåƗȻùùùùùƪƓƑïǃå ïāùùùùùƮǀǃå Ɨùùùùùǀõǈǆ ƗƼƓùùùùùưå íùùùùùƶȺ ƗùùùùùƮƓƤ  ýǚùùùùùƤ ÿùùùùùǆ

ǆ ÿùǆ çïƓùùƙƤǆ êîƓùǆǈǃ ɏïùƕƙƤǆǃå óùơƽǃå ǑǈƓùùȺǆ ßƓùƬǈå Ɇùǆƙơǆǃå ÿùùǆ ƴùƿåā
 Ɠùǌǈǆ æïǀǃƓùȺ āå ƴùƿåāǆǃå ñƽǈùǃ ǑƑƓùɁïǌɜ ǑƑƓùɂðǒƼāǒƞ Ơùƪǆ ɆùǆƵ ƴùǆ ƓǌǒƼ
 ûƓùǆƵå ǏùǄƵā ƗȻơõùƪ èùơƙǃå ƗùɁïƙǄǃ ƗȻùƪíǈǌǃå èǚǆƓƶǆǃå ôƶȺ íƓƞǒǘǃ

ǆƗƽǄƙƤ . ƗƽǄǂƙǃåā íǌƞǃåā èƿāǃå ǑƼ ïǒƼāƙǃ 

 

 
 ( موقع منطقة الدراسة1الشكل )

 

 Geological study areaجيولوجية منطقة الدراسة  -4

ǂƙǃå ÿåùùùǈɂāèƓ  ÿùùùǆ ɆùùùƮāǆǃå Ɨùùùǈǒíǆ ÿùùùǆ ǑƿïùùùƬǃå æùùùǈƓƞǃå ǑùùùƼ ƗƽùùùƬɜǈǆǃå
ÿǒùùƪāǒƓǆǃå) Ɨùùơƙƽǃå ÿɂāùùǂƙ Ǒùùƛǚƛǃå ïùùƮƶǃå ÿùùǆ Ǒùùǋ éíùùơǕå Ǐùùǃå þíùùƿǕå 

ɊùùùùùƪāǙå ǑùùùùùùƼ Ǚå ÿåïùùùùùùǌöȻ Ǚā (ǏùùùùùùǄƵǙå ÿǒùùùùùùƪāǒƓǆǃå) ƗùùùùùùǈƓƞǈå ÿɂāùùùùùùǂƙā (
 ÿǂƓùǆå ǑùƼ Ǚå ïùǌöȻ Ǚ éùǒơ ƗùǈƓƞǈå ÿɂāùǂƙ ƓƮāƮƤā çïǒƺƮ ɄƬƓɜǆ

āùùǋā ƗùǄǒǄƿ ƙǃå Ɠùùǆå Ɨùƪåïíǃå Ɨùùǀõǈǆ ǑùƼ íùùƞåāƙǆ ïùǒƹèƓȺùƪï  ĄåïùùǆƵ éíùùơǙå

 èƓȺùùùùùùƪïƙ ÿùùùùùùǆ Ɠùùùùùùǆå ÿāùùùùùùǂƙƙ Ǒùùùùùùƙǃåā (ǑƵƓùùùùùùɁïǃå ïùùùùùùƮƶǃå èƓȺùùùùùùƪïƙ) Ǒùùùùùùǋ
ƗùùùɁïƙǃå èƓȺùùùƪïƙ āå ǑùùùưȻƽǃå Ɇǌùùùƪǃå èƓȺùùùƪïƙ ÿùùùǆ āå Ɨùùùɂïǌǈǃå æõƓùùùƮǆǃå 

) ɆɜùùùùùùƬǃåā2(  èƓȺùùùùùùƪïƙā Ɨùùùùùùơƙƽǃå ÿɂāùùùùùùǂƙǄǃ ǑơȻùùùùùùưāƙ ǑùùùùùùưïƵ ƴùùùùùùõǀǆ
Ɨùùùùƪåïíǃå Ɨùùùùǀõǈǆǃ Ɨùùùùɂïǌǈǃå æõƓùùùùƮǆǃå  ÿɂāùùùùǂƙǃ íùùùùƞåāƙ þíùùùùƵ ǊùùùùȻƼ ïùùùùǌöȻā

 ǏùùùǄƵ Ɨùùùƪåïíǃå Ɨùùùǀõǈǆ ÷āùùùƿā ǊùùùȻƼ ïùùùǌöƙ Ɠùùùǆɜ Ɨùùùƪåïíǃå Ɨùùùǀõǈǆ ǑùùùƼ ƗùùùǈƓƞǈå
 ƗƶȺåïǃå ƗȺõƪǆǃå ÿǆ ßðƞā ƗƛǃƓƛǃå Ɨɂïǌǈǃå ƗȺõƪǆǃå]4[. 

 

 
 .[4]لمنطقة الدراسة  مقطع عرضي توضيحي لمتكوين الفتحة وترسبات المصاطب النهرية( 2الشكل )
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 Methodologyطرائق العمل  -5
 ïƓùȻƙƤå þƙƗùƪǆƤ ƗùƞîǆǈǄǃ ƴùƿåāǆ  Ǒùǋā Ɨùƪåïíǃå Ɨùǀõǈǆ Ɇùǒƛǆƙǃ ƗùɁïƙǃå ÿùǆ

)A,B,C,D,E( ) ɆɜùùùùùùùƬǃå3êîƓùùùùùùùǆǈǃå ƴùùùùùùùƿåāǆ ÿǒùùùùùùùƕƙ ƗȻƑƓùùùùùùùưƼ ƗùùùùùùùȻƑïǆ ( 
) ýāíùùùùƞǃåā1 êîāùùùùǆǈ Ɇùùùùɜ ûƓùùùùǆƵåā ƴùùùùƿåāǆ ɆùùùùƛǆȻ ( ā Ơùùùùƪǆǃå ßåïùùùùƞå þùùùùƙ.

: ƗȻǃƓƙǃå ɆǒǃƓơƙǃåā èƓƮāơƽǃå- 
 ĈǙāå- èǄǆƬā ƗȻƑƓɂðǒƽǃå èƓƮāơƽǃå:-   

1-  Ɏāƙơǆǃå ) ǑɁāõïǃå McƗȻɜɂïǆǕå ƗƽƮåāǆǃå æƪơ( (ASTM. 

D 2216,2004) ]5[. 
2-  ǑƵāùùùùùùùùùùùùùùùǈǃå ÿðāùùùùùùùùùùùùùùùǃå )G.s ƗùùùùùùùùùùùùùùùȻɜɂïǆǕå ƗƽùùùùùùùùùùùùùùùƮåāǆǃå æùùùùùùùùùùùùùùùƪơ (
)ASTM.D854,2004( ]6[ . 
3- ƗƽùƮåāǆǃå æùƪơ Ǒùƕǒƕơǃå Ǒǆƞơǃå ɆǒǄơƙǃå-63 (Reapproved 

2007),2014 ASTM D422 ( ]7[. 
4- ) ƗùùȻɜɂïǆǙå ƗƽùùƮåāǆǃå æùùƪơ ƗùùǈāíǄǃå íāíùùơASTM D4318 

,2014  (]8[. 
5-  ƗȻùùùùùƪƓȻǀǃå ƗùùùùùȻɜɂïǆǙå ƗƽùùùùùƮåāǆǃå æùùùùùƪơȺ ǑùùùùùƪƓȻǀǃå óïùùùùùǃå óùùùùùơƼ
)ASTM,D-698.(2004) ( ]9[. 
 ĄƓȻǈƓƛ- :èǄǆƬā ƗȻɜȻǈƓɜȻǆǃå èƓƮāơƽǃå- 
1-  ) ƗùùùȻɜɂïǆǙå ƗƽùùùƮåāǆǃå æùùùƪơ ïùùùƬƓȺǆǃå óùùùǀǃå óùùùơƼASTM 

D3080 ,2011 ( ]11[. 
2-  ) ƗùùùùùùȻɜɂïǆǙå ƗƽùùùùùùƮåāǆǃå æùùùùùùƪơȺ þƓǆùùùùùùưǈǙå óùùùùùùơƼASTM,D-

2435,2004( ]11[. 
 ĈƓùùùùùùƛǃƓƛ-  ƗùùùùùùȻƑƓȻǆȻǂǃå ɆùùùùùùǒǃƓơƙǃå  ƗȻùùùùùùƪƓȻǀǃå ƗùùùùùùȻǈƓõɂïƕǃå ƗƽùùùùùùƮåāǆǃå æùùùùùùƪơȺ
)B.S.1377:1975 ( ǑƼ ]12[ : èǄǆƬā- 
1-   Ǒǈǒƞāïíǒǌǃå ñǕå ƗǆȻƿpH- value . 

2-  ÿƓȺāîùùùǄǃ ƗùùùǄƕƓǀǃå ƗùùùȻǄǂǃå ëǚùùùǆǙåTotal Dissolved salt 

(T.D.S) 

3-  ƗȻāưƶǃå íåāǆǃå ɎāƙơǆOrganic Matter Content 

4-  ǑƪȺƞǃå ɎāƙơǆǃåGypsum Content 

 ĄƓƶȺåï- ǑƑƓɁïǌǂǃå ǑƑƓɂðǒƼāǒƞǃå Ơƪǆǃå. 
  ǑǆāƓùùùùùǀǆǃå Ơùùùùƪǆǃå ɖùùùùǒƕõƙ þåíƤƙùùùùƪƓȺ ǑƑƓùùùùɂðǒƼāǒƞǃå ɏïùùùùơƙǃå ßåïùùùùƞå þùùùùƙ

) íùùùùùùùùùùùùùùƶȺǃå ǑƑƓùùùùùùùùùùùùùùǈƛ ɏïɂāùùùùùùùùùùùùùùƮƙǃå2D (þåíƤƙùùùùùùùùùùùùùùƪƓȺ ðƓùùùùùùùùùùùùùùǌƞ ABEM 
)Terrameter SAS 4000) ýāùùõȺ èåïƓùùƪǆ çíùùƵ ǏùùǄƵ (121 (ïùùƙǆ

) ƗùȻƕõƿ ƗǄùƮƓƽȺā íùơåāǃå ïƓƪǆǄǃ3ƙïƙ þåíƤƙùƪƓȺ (ïùƙǆ æƓùõƿǖǃ ïùǈɂā æùǒ
) ÿǆ ïƛǂå Ǐǃå ɏïơƙǃå ɖǆƵ ɆƮā íƿā15 .(ïƙǆ 

 

 
( مرئية فضائية لمنطقة الدراسة تبين مواقع النمذجة ومسارات 3الشكل )

 المسح الجيوفيزيائي.
 

 ( اماكن واحداثيات واعماق النماذج لمنطقة الدراسة.1الجدول )
ƴƿāǆǃå ƴƿāǆǃå ðǆï ɖǆƶǃå ýāõǃå ɊƤ èƓȻƛåíơå  èƓȻƛåíơåôïƶǃå ɊƤ 

æƶǄǆǃå ƗơƓƪ æïƿ A 2575 4351388 3653811 
ƗƶȺõǆǃå æïƿ B 151 4351357 3653849 
çïǒơȺǃå æïƿ C 151 4351316 3653868 

ɄǄƤ ƗȻǄɜ ƗȻǈƓƛǃå æõǃå D 151 4351441 3653892 
ßƓɁïǌǂǃå Ɨƪíǈǋ ƗȻǄɜ E 2.0 43.14.75 36.3798 

 

 النتائج والمناقشة -6
¶ ƗȺùùùƪǈ āùùùǋā ǑɁāùùùõïǃå Ɏāùùùƙơǆǃå  èåāùùùùƞƼ ɆùùùƤåí íāùùùƞāǆǃå ßƓùùùǆǃå ÿðā

 ƗùùùɁïƙǃå èƓǆȻùùùƪƞǃ ƗȺǄùùùƮǃå íåāùùùǆǃå ÿðā Ǐùùùǃå ƗùùùɁïƙǃå]13[  îùùùƤå þùùùƙ íùùùƿā .
 ýāǄǒå ïǌƬ ïƤåāå ǑƼ ǑɁāõïǃå Ɏāƙơǆǃå óơƽǃ êîƓǆǈǃå 

¶ ) ǑƵāùùùùǈǃå ÿðāùùùùǃåG.s ( ÿùùùùǆ þùùùùƞơǃå ƗùùùùǆāǄƶǆ ƗùùùùȻǆɜ ÿðā ƗȺùùùùƪǈ āùùùùǋā
 Ɨùùùƞïí ǑùùùƼ ïùùùõǀǆǃå ßƓùùùǆǃå ÿùùùǆ þùùùƞơǃå ñùùùƽǈ ÿðā Ǐùùùǃå ßåāùùùǌǃå ǑùùùƼ ƗùùùɁïƙǃå

åïơ Ɨùƞïí ǑùƼ ßƓùǆǃå ƗƼƓƛɜ ǏǄƵ ĄƓǆāƪǀǆ çíƓǆǃå üǄƙ ƗƼƓƛɜ āǋ āå Ɨǈǒƶǆ çï
) çïåïơ4  ( ƗȻāƑǆ]12[. ) ýāíƞǃåā2 ÿðāùǃå ā ǑɁāùõïǃå Ɏāùƙơǆǃå ɆƛǆȻ (

Ɨƪåïíǃå Ɨǀõǈǆ êîƓǆǈǃ ǑƵāǈǃå 
 

 ( قيم المحتوى الرطوبي والوزن النوعي لنماذج منطقة الدراسة.2جدول )
 النىعٍالىزن  لرطىبًالمحتىي ا العمق بالمتر رقم النمىذج

A 2575 12586 2.702 

B 151 15.95 2.657 

C 151 11513 2.634 

D 151 7552 2.688 

E 2 2654 2.726 

 ɌùùơǚȻā) ÿǒƶƿāùùǆǃå ǑùùƼ ǑɁāùùõïǃå Ɏāùùƙơǆǃå ƗȺùùƪǈ ÷ƓùùƽƙïåA ,E æƕùùƪȺ (
) ƴùùùƿāǆǃå ǑùùùƼ ǑɁāùùùõïǃå Ɏāùùùƙơǆǃå ƗȺùùùƪǈā ƗùùùȻǈɂïƹ ƗùùùȻǈǒõ æïùùùƙ ƓùùùǌǈāɜD (

ƗȻāƮơ ƗɁïƙ ƓǌǈǙ ƗǄǒǄƿ 
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¶     èåî èƓùùùùȺǒƕơǃå ǉîùùùùǋ ðïùùùùƼā ɆùùùùƮƼ āùùùùǋ ƗùùùùɁïƙǄǃ Ǒùùùùǆƞơǃå êïíùùùùƙǃå
 ǑùùùǄǂǃå ÿðāùùùǃå Ǐùùùǃå Ɠùùùǌǈǆ Ɇùùùɜ ƗȺùùùƪǈ íƓùùùƞǒåā Ɨùùùǈǒƶǃå ǑùùùƼ ǊȺƓùùùƬƙǆǃå ñƓùùùǀǆǃå

 ïùùõȺ ÿāùùɜȻā ƗùùùȻāƑǆǃå ƗȺùùƪǈǃƓȺ ƓùùǌǈƵ ïùùƕƶȻā ƗùùǈǒƶǄǃƙǀɂ ǑùùùǄƤǈǆǃå ɆùùǒǄơƙǃå ÿǒ
)Sieve Analysis ( āæǒùùùùùùùùùƪïƙǃå ƗùùùùùùùùùǀɂïõȺ Ǒùùùùùùùùùǆƞơǃå ɆùùùùùùùùùǒǄơƙǃå 
)Hydrometer method(  íùƿāå èƽǈùƮæùƪơ ƗùɁïƙǃ þƓùöǈ  ɄǒǈùƮƙǃå

íùơāǆǃå ƗùɁïƙǄǃ Unified soil classification System)(. ýāíùƞǃåā 
)3(  ɆɜùùùùùùƬǃåā Ɨùùùùùùƪåïíǃå ƴùùùùùùƿāǆ êîƓùùùùùùǆǈǃ Ǒùùùùùùǆƞơǃå êïíùùùùùùƙǃå ƝƑƓùùùùùùƙǈ ɆùùùùùùƛǆȻ
)4)Ü(5)Ü(6)Ü(7)Ü(8) êîƓùùǆǈǄǃ Ǒùùǆƞơǃå êïíùùƙǃå Ɇùùƛǆƙ (A,B,C,D,E (

.Ǒǃåāƙǃå ǏǄƵ 

 

 بة لنماذج منطقة الدراسة.( يوضح النسبة المئوية لمكونات التر 3الجدول )
 ÷āǈ
ƗɁïƙǃå 

%ÿǒõǃå ƗȺƪǈ %ÿɂïƺǃå ƗȺƪǈ %Ɇǆïǃå ƗȺƪǈ %ǏƮơǃå ƗȺƪǈ ɖǆƶǃå êîāǆǈǃå 

CL 48 35518 1151 5572 2.75 A 

SM 1456 14571 51569 21 1 B 

SC 31 17598 32542 1956 1.1 C 

GC 9591 13566 13584 62559 1.1 D 

CH 47.18 44562 756 156 2 E 
 

 
 (A( يبين التحميل الحجمي لمنموذج )4كل )شال

 

 
 (B( يبين التدرج الحجمي لمنموذج )5الشكل )

 

 
 (.C( التدرج الحجمي لمنموذج )6لشكل )ا

 
 (.  Dمخطط يبين التدرج الحجمي لمنموذج ) (7الشكل )

 

 
 .(E( مخطط التدرج الحبيبي لمنموذج )8الشكل )

 

¶ ƗǈāíǄǃå íāíơ )Plasticity Limitsƙā ( āå þåāùǀǃå íāíùơȺ ĄƓưȻå Ǐǆƪ
 ƓùùǌǄƶƞǒ ɏîùǃå ƗùɁïƙǄǃ ǑƑƓùùǆǃå Ɏāùƙơǆǃå ƓùǌǈƋȺ Ɠùùǌƽɂïƶƙ ÿùɜǆȻā üïùɁïƙå íāíùơ
 Ɠǌƙõùùƪåāƕ ÿùùɜǆȻ Ǒùƙǃå ƗȻƕùùƪǈǃå Ɨǃāǌùùƪǃå Ǒùǋāå ɎïùùƤå Ǐùùǃå ƗùǃƓơ ÿùùǆ Ɇùǀƙǈƙ

 ƗùùɁïƙǃå þȻùùõơƙ]11 [ ) ýāíùùƞǃåā4 ƗùùǈāíǄǃå íāíùùơ þȻùùƿ ÿǒùùƕǒ () ɆɜùùƬǃåā9 (
.ƗǈāíǄǃå ɊõƤǆ ɆƛǆȻ 

 

 يم حدود السيولة والمدونة ودليل المدونة.( يبين ق4الجدول )
êîāǆǈǃå þƿï ïƙǆǃƓȺ ɖǆƶǃå Ɨǃāǒƪǃå íơ ƗǈāíǄǃå íơ ƗǈāíǄǃå Ɇǒǃí 

A 2575 42 15.82 26.18 
B 151 38 23.6 14.4 
C 151 26 853 1757 
D 151 21 13.7 7.3 
E 2 51 2654 2456 
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 ( مخطط المدونة لنماذج منطقة الدراسة.9الشكل )

¶ óïùùǃå óùơƼ  Ɨùùǈɜǆǆ ƗùùƼƓƛɜ ǏùǄƵå ǏùùǄƵ ýāùƮơǃå ǊùùȺ íùùƮǀȻ ǑùƪƓȻǀǃå
 ƗùɁïƙǃå èƓùȺǒƕơ æùǒƙïƙ çíƓùƵå ýǚùƤ ÿùǆ èƓùƹåïƽǃå ɆùǒǄǀƙ ɖùɂïõ ÿƵ ƗɁïƙǄǃ

 èƓùùùùùƹåïƽǃå ɆùùùùùƤåí íāùùùùùƞāǆǃå ßåāùùùùùǌǃå íïùùùùùõā]31[ ÿùùùùùƵ óïùùùùùǃå ɄùùùùùǄƙƤɂā .

 ƗƶȺùƬǆǃå ƗùɁïƙǃå ÿùǆ ßƓùǆǄǃ Ǒƞɂïíùƙ íïõ ƗȻǄǆƵ āǋ ïǒƤǙå ÿƋȺ þƓǆưǈǙå
 æơƓùùùƮȻā ïǆƙùùùƪǆ íƓùùùǌƞå þåíƤƙùùùƪƓȺ þùùùƞơǃå ǑùùùƼ ÿƓùùùƮǀǈ üùùùǃî]15[  þùùùƙ
 þƞơ āî æǃƓƿ þåíƤƙƪƓȺ óơƽǃå ßåïƞå1/31  æùƶɜǆ þíùƿ) ýāíùƞǃåā5 (
. ǑƪƓȻǀǃå óïǃå óơƼ ƝƑƓƙǈ Ơưāǒ 

 

 ( و محتوى الرطوبة المثالي 3( الكثافة الجافة القصوى )غم/سم5الجدول ) 
êîāǆǈǃå ƗƼƓƞǃå ƗƼƓƛǂǃå 

þƪ/þƹ) ɎāƮǀǃå3 ( 
 Ɏāƙơǆ ƗȺāõïǃå 

% ǑǃƓƛǆǃå 
A 1.592 15.75 
B 1.684 13.5 
C 1.52 15.2 
D 1.81 12.5 
E 1.59 16.8 

 

 
 نماذج منطقة الدراسة.ي الامثل لى والمحتوى الرطوب( يبين العلاقة بين الكثافة الجافة القصو 11الشكل )

 

¶ : èǄǆƬā ƗȻɜȻǈƓɜȻǆǃå èƓƮāơƽǃå- 
¶  ïƬƓȺǆǃå óǀǃå óơƼāǋā  íƓùǌƞå ïƕǂå ƓǌǈƋȺ úïƶƙā óǀǃå ƗǆāƓǀǆ

å ÿùùùɜǆǆ çāùùùƿ ɏå ïǒƛƋùùùƙ èùùùơƙ ƗùùùɁïƙǃå ɆùùùƤåí ûǙðùùùǈǙå íùùùư ƗùùùɁïƙǃå ǊùùùȻíƕƙ ÿ
 ƓǌǒƼ çïƛâǆ ƗȻƞïƓƤ]14[ )üùƪƓǆƙǃå çāùƿ þȻùƿ úïùƶǈ óùơƽǃå åîùǋ ÿùǆāC (

) ǑǄƤåíùùǃå üƓùùǂƙơǙå ƗùùȻāåðāǳ) ýāíùùƞǃåā (6 üƓùùǂƙơǙå ƗùùȻāåð þȻùùƿ ɆùùƛǆȻ (

) ɆɜùùƬǃåā üùùƪƓǆƙǃå çāùùƿā ǑǄƤåíùǃå11Ü( )12Ɇùùƛǆƙ (  íƓùùǌƞǙå ÿǒùùƕ Ɨùùƿǚƶǃå
Ǚåā ǑùùƶȻƕõǃåíƓùùùǌƞ ùùùǆǈǄǃ ïùùùƬƓȺǆǃå óùùǀǃå óùùùơƽǃ ǑùùƮǀǃåÿǒƞîā )A,E (
.Ǒǃåāƙǃå ǏǄƵ 
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 (C( وقوة التماسك ) Ø( يبين قيم زاوية الاحتكاك الداخمي )6جدول )
êîāǆǈǃå ɖǆƶǃå  ƗǆȻƿC  KPa  ƗȻāåðǃå ƗǆȻƿǳ 

A 1.25 68 23 
E 2 82 21 

 

 
حص ( يبين العلاقة بين الاجهاد الطبيعي والاجهاد القصي لف11الشكل )

 (.Aالقص المباشر لمنموذج )

 
( يبين العلاقة بين الاجهاد الطبيعي والاجهاد القصي لفحص 12الشكل )

 (.Eالقص المباشر لمنموذج )
¶  þƓǆưǈǙå óơƼúïùƶȻā  ƗƶȺùƬǆǃå ƗùɁïƙǃå þùƞơ ǑùƼ óƿƓùǈƙǃå ǊùǈƋȺ

 āùùùǋ ƗùùùɁïƙǃå þùùùƞơ ÿƓùùùƮǀǈā çïǆƙùùùƪǆ çïāùùùƮȺ ýƓùùùǆơå Ǐùùùǃå Ɠǌùùùưïƶƙ íùùùǈƵ
å ÿǆ æāïǌǄǃ ßƓǆǃå ƴƼí æƕƪȺèƓƹåïƽǃ]13[Ü  ) ýāíƞǃå7 óùơƼ ƝƑƓùƙǈ (

 þƓǆưǈǙå 
 

 .( قيم بعض قيم معاملات الانضمام لنماذج منطقة الدراسة7الجدول )
ƴƿāǆǃå ɖǆƶǃå 

m 

 Ɇǒǃí
 ɉƓƺưǈǙåCc 

 Ɇǒǃí
 ìƓƽƙǈǙåCr 

 ƗȺƪǈ
 èƓƹåïƽǃåe 

ƗƼƓƛǂǃå 
KN/m

3
 

 ýƓƶƽǃå ɊƺưǃåPo 

KN/m
2

 

 ɖƕƪǆǃå Ɋƺưǃå
Pc KN/m

2
 

 þƓǆưǈǙå ƗȺƪǈ
 ɉïƽǆǃåOCR 

A 2575 0.158 0.042 0.716 19.25 5259375 61 1515 
E 2 0.192 0.076 0.824 19.64 39.28 79 2511 

 

 
( مخطط فحص الانضمام يبين ضغط الانضمام المسبق 13الشكل )

 (Aلمنموذج )
 

 
( مخطط فحص الانضمام يبين ضغط الانضمام المسبق 14الشكل )

 (.Eلمنموذج )
 

Ȼǂǃå èƓùùƮāơƽǃå ßåïùùƞå þùùƙ ƗùùȻǈƓõɂïƕǃå ƗȻùùƪƓȻǀǃå ƗƽùùƮåāǆǃå æùùƞāǆȺ ƗùùȻƑƓȻǆ
)B.S. 1377: 1975( ǑùùùƼ  ]12[  Ɨùùùƪåïíǃå Ɨùùùǀõǈǆ êîƓùùùǆǈ ƴùùùȻǆƞǃ
)A,B,C,D,E) ýāíƞǃå ǑƼ Ɠǆɜ èƓƮāơƽǃå ǉîǋ ƝƑƓƙǈ èǈƓɜā (8. ( 
 
 
 
 

 .( نتائج التحاليل الكيميائية لنماذج منطقة الدراسة8الجدول )

 العمق النمىذج

 m 

 الأس

 الهيدروجينٍ

T.D.S لمحتىيا 

 العضىٌ

 المحتىي

 الجبسٍ

A 1.25 7.8 5526 1523 2586 

B 1 759 6534 1555 3524 

C 1.1 755 559 1542 354 

D 1.1 756 8511 1526 453 

E 2 754 456 1551 2519 
 

 ëāåïùùƙƙā ƴùùƿåāǆǃå ƴùùȻǆƞ ǑùùƼ ƗùùɁïƓǀƙǆ Ǒǈǒƞāïíùùǒǌǃå ñǙå ƗùùǆȻƿ ÿå ɌùùơǚȻ
)754 Ĳ 759å ɏíùùùƵƓǀǃåā ýíƓùùùƶƙǆǃå ÿǒùùùƕ āùùùǋā ( ɏå  ɆɜùùùùƬȻ Ǚā Ʉǒƶùùùưǃ

.ƗȻƪíǈǌǃå èƉƬǈǆǃå ǏǄƵ ïïư  ëāåïùƙƙ ÿƓȺāîùǄǃ ƗùǄƕƓǀǃå ëǚùǆǙå ƗȺùƪǈ Ɠǆå
) ƓùǌǆȻƿ456 Ĳ 8511 ) ƴùƿāǆǃå íùǈƵ ƗùǆȻƿ Ɇùƿå èùǈƓɜ éùǒơ (E  ƴùƞïɂā (

 ǑùùùƼ ƗùùùȻƼāƞǃå ǉƓùùùȻǆǃå Ɏāƙùùùƪǆ ÿå éùùùǒơ ƗùùùȻƼāƞǃå ǉƓùùùȻǆǃå Ɏāƙùùùƪǆ Ǐùùùǃå üùùùǃî
) ƴùùƿāǆǃåE āǆǃå ǑùùƼ üǃîùùɜ ôïǙå Ơõùùƪ ÿùùǆ åíùùƞ ƗùùȺɂïƿ ÿāùùǂƙ () ƴùùƿA (

) ǊùùǆȻƿ èùùơāåïƙ ƗȻāùùưƶǃå íåāùùǆǃå Ɏāùùƙơǆ Ɠùùǆå .ƓùùưȻå ƗùùȺɂïƿ ÿāùùǂƙ155 Ĳ 
155 èùùùơāåïƙā. () ǑùùùƪȺƞǃå Ɏāùùùƙơǆǃå ƗȺùùùƪǈ2519 Ĳ 453 Ɇùùùƿå èùùùǈƓɜā (

 ) ƴƿāǆǃå ǑƼ ǑƪȺƞǃå ɎāƙơǆǄǃ ƗǆȻƿE  ǉƓùȻǆǃå Ɏāƙùƪǆ Ǐùǃå üùǃî ɎðƶȻā (
 ɄǒǈùƮƙ æùƪơā ƴùƿāǆǃå üùǃî ǑùƼ ñȺùƞǃå ƗùȺåîå ǏǄƵ ɆǆƶȻ ɏîǃå ƗȻƼāƞǃå

)Barazanji,1973) ÿǒƞîāùǆǈǃå ƗùɁïƙ ÿƋùƼ (EÜA Ɏāùùƙơǆ èåî ïùƕƙƶƙ (
  . Ɛõåā ǑƪȺƞ Ɏāƙơǆ èåî ǑǌƼ êîƓǆǈǃå ƗȻǀȺ Ɠǆå Ąåíƞ Ɛõåā ǑƪȺƞ 

ǑƑƓɂðǒƼāǒƞǃå Ơƪǆǃå 
ðƓùùùǌƞ þåíƤƙùùùƪƓȺ ǑƑƓùùùɂðǒƼāǒƞǃå Ơùùùƪǆǃå ƗùùùȻǄǆƵ èùùùǆƙ ) Terrameter 

SAS 4000( ) ƗɜïùùùƬ ÿùùǆ ƝƙùùùǈǆǃåABEM ɆɜùùùƬǃå) ƗȻíɂāùùùƪǃå (15( 
ǃ  þíƤƙƪȻ ðƓǌƞ āǋāȻǀƗùȻƑƓɁïǌǂǃå ƗȻƵāǈǃå ƗǆāƓǀǆǃå ñƓ  ƗùǆāƓǀǆǃå úïùƶƙā

 ǑƑƓùùɁïǌǂǃå ïƓùùȻƙǃå ïāïùùǆ ƗùùƶǈƓǆǆ ǏùùǄƵ çíƓùùǆǃå ƗùùȻǄƕƓƿ Ɠùùǌǈå ǏùùǄƵ ƗùùȻƑƓɁïǌǂǃå
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ƗùùùȻƑƓɁïǌǂǃå ƗȻǄǒùùùƮāƙǃå ñāùùùɜƶǆ Ɇùùùƛǆƙ Ǒùùùǋā ƓùùùǌǃǚƤ ÿùùùǆ  ā æƓȻùùùƪǈå ÿāùùùɜȻ
 Ɨùùùɜïơ ɖùùùɂïõ ÿùùùƵ ôïǙå íåāùùùǆǃ ǑùùùǈāïƙǂǃǙå ɆǒùùùƮāƙǃå Ɨõùùùƪåāƕ ïƓùùùȻƙǃå

 ÿíƓùùƶǆǄǃ çïùùơǃå èƓùǈāïƙǂǃǙå ôïǙå íåāùùǆ ÿɂāùùǂƙ ǑùùƼ çíùùƞåāƙǆǃå ƗǄùùƮāǆǃå
) ýāíùùùùùƞǃåā9 ǑùùùùùƼ ôïǙå íåāùùùùùǆ èƓùùùùùȻǆāƓǀǆ Ơùùùùùưāǒ ( ƗùùùùùöƼƓơǆ  Ɏāùùùùùǈǒǈ

 ÷åāùùǈå ÿùùǆ ÷āùùǈ Ɇùùɜ ÿǒùùƕ ƗùùǆāƓǀǆǃå ǑùùƼ úǚƙùùƤǙå ÿùùǆ ƴùùƪåā Ɏíùùǆ ïùùǌöȻā
ïāƤùùùùùƮǃå [17 ƴùùùùùɂðāƙ íùùùùùǒíơƙ āùùùùùǋ ƗùùùùùȻƑƓɁïǌǂǃå èƓơāùùùùùƪǆǃå ñƓùùùùùƪá ÿå .

 èƓùƪƓȻƿ ßåïùƞå ýǚùƤ ÿùǆ ƗȻơõùƪǃå èùơƙ èƓǀȺõǄǃ ƗǆāƓǀǆǃå Ơõùƪ ǏùǄƵ
Ơõùƪǃå èùơƙ ƗȻƞāǃāǒƞ ƗƼïƶǆ þƙǒ Ɠǌǀɂïõ ÿƵ Ǒƙǃåā ôïǙå [18]  ā íùƿ

 þíƤƙùùƪå þùùƙ) ƝǆƓùùǈïƕRES2DINV(  ƗùùƞƙƓǈǃå èƓùùǈƓȻƕǃå ïǒùùƪƽƙā ƗùùƞǃƓƶǆǃ
ǑƑƓɂðǒƼāǒƞǃå Ơƪǆǃå ÿǆ  ïǒùƪƽƙā ƗùƞǃƓƶǆǃ þíƤƙùƪȻ ǑɁāùƪƓơ ƝǆƓùǈïƕ āùǋā

 Ơùùùùƪǆǃå ƗùùùùȻǄǆƵ þƵíùùùùɂā íùùùùƶȺǃå ƗùùùùȻƑƓǈƛ ƗùùùùȻƑƓɁïǌɜāǒƞǃå èƓơāùùùùƪǆǃå èƓùùùùǈƓȻƕ
 ƗùȻƵāǈǃå ƗùǆāƓǀǆǃå Ơùƪǆ ǑùƼ ƗǆíƤƙùƪǆǃå ïƬǈǃå ÷åāǈå ƴȻǆƞǃ ǑƑƓɁïǌɜāǒƞǃå
 èƓùùǈƓȻƕǃå ïǒùùƪƽƙā ƗùùƞǃƓƶǆā ßåïǀƙùùƪǙ þǆùùƮǆ āùùǋā íùùƶȺǃå ǑƑƓùùǈƛ ɏïɂāùùƮƙǃå

ǑùùõƶȻ éùùǒơ Ɇùùǀơǃå ǑùùƼ çîāƤƋùùǆǃå  ñùùɜƵ ýǚùùƤ ÿùùǆ íùùƶȺǃå ǑƑƓùùǈƛ Ɇùùǒíāǆ
ƗȻƵāǈǃå ƗǆāƓǀǆǃå èƓǈƓȻƕ . 

 

 
 ( وممحقاته.Terrameter SAS 4000 (( الجهاز 15الشكل )

 

 [17] مديات المقاومة الكهربائية لمترب والصخور في محافظة نينوى ( 9الجدول )

 
 

 îùùùƤå þùùùƙƗùùùƶɁïå  Ɨùùùƪåïíǃå Ɨùùùǀõǈǆ ɆùùùƤåí èåïƓùùùƪǆ) ýāùùùõȺ121 Ɇùùùǂǃ (ïùùùƙǆ
ƓƽȺā ïƓùùùƪǆ) ƗùùùȻƕõƿ ƗǄùùùƮ3 íùùùƿā æƓùùùõƿǖǃ ïùùùǈɂā æùùùǒƙïƙ þåíƤƙùùùƪƓȺ (ïùùùƙǆ

) ÿǆ ïƛǂå Ǐǃå ɏïơƙǃå ɖǆƵ ɆƮā15 .(ïƙǆ 
ƗùùùƶȺƓƙǃå ïāùùùƮǀǃå ƴùùùƿāǆ ǑùùùƼ çïùùùǒơȺǃå ýƓǆùùùƬ ïƓùùùƪǆǃå ƴùùùǀȻ : المساااار الاول

 ûïùùƬ ïƓùƪǆǃå ǉƓùùƞƙåÜ ɆùƮāǆǃå ƗùƶǆƓƞǃĲ  Ɨùùǌƞ ÿùǆ ƗùùȻåíƕǃå Ɨùõǀǈā æïùƹ

ƓǌƙƓȻƛåíùùùùùùùơåā æïùùùùùùùƺǃå )4351311 Ĳ 3653886(ùùùùùùùǌƵƓƽƙïå Ɠùùùùùùùǆå Ü ÿùùùùùùùƵ Ɠ
) ƸùùǄƕǒƼ ïùùơȺǃå Ơõùùƪ Ɏāƙùùƪǆ259  èåî ôïå ÿùùƵ çïƓùùȺƵ ƴùùƿāǆǃåā (ïùùƙǆ

 ɆɜùùƬǃå Ɨùɜɜƽǆ ƗȻāùƮơ ƗùɁïƙ ÿùƵ çïƓùȺƵ ƗȻơõùƪǃå ƗùǀȺõǃåā ɊȻùƪȺ ïåíùơǈå
)16 ɏîùǃåā íùƶȺǃå ƗùȻƑƓǈƛ ƗùȻƑƓɁïǌǂǃå ƗùȻƵāǈǃå ƗǆāƓǀǆǃå Ɇǒíāǆ ƴõǀǆ ɆƛǆȻ (

Ɠùǆ ëāåïùƙƙ ƗùȻǃƓƵ ƗùǆāƓǀǆ āî ýāǙå ûƓùõǈǃå ÿƓȻùƪȻƑï ÿƓùƿƓõǈ íāùƞā ïǌöȻ 
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ǒùùƕ ) Ǒǃåāùùơ ÿ81 Ĳ 1111 ôïǙå Ơõùùƪ ÿùùǆ íùùƙǆȻ ɏîùùǃåā ïùùƙǆ . þāå (
) ɖùùùùùùǆƵ Ǐùùùùùƙơ6  Ɨùùùùùùǈāɜǆǃå èƓǂǄǆíùùùùùùǆǃå ÿùùùùùǆ ƗùùùùùùǀȺõ çïƓùùùùùȺƵ Ǒùùùùùùǋā (ïùùùùùƙǆ

) ÿǒƛơƓùùȺǃå Ɠùǌǒǃå ïƓùƬå Ǒùƙǃå ( ƗùùƛǃƓƛǃå ƗȺõùƮǆǃå) Ɨùɂïǌǈǃå æõƓùƮǆǄǃAl-

Dabbagh and Al-Naqib,1991( [19]  ā ǏùùƮơǃå ÿùǆ Ɨùǈāɜǆǃå

Ⱥùùƪǈā ÿɂïùùƺǃåā Ɇùùǆïǃåā þƓùùƞơǙå ÷āùùǈƙǆǃå ûƓùùõǈǃå Ɠùùǆå .ÿǒùùõǃå ÿùùǆ ƗǄǒƑùùư Ɨ
Ɠùùǆ ƓùùȺɂïǀƙ ëāåïùƙƙ Ǒùùƙǃå ƗùùȻƵāǈǃå ƗùùǆāƓǀǆǃå āî ǑǈƓùƛǃå ) ÿǒùùƕ4 Ĳ 81 þ.þāå (

 ßðùùùƞǃå æùùùǄƹǙå ǏùùùǄƵ ɆùùùƛǆȻ ɏîùùùǃå ÿɂïùùùƹā ÿƓùùùȻõå ƗùùùǀȺõ ÿùùùƵ çïƓùùùȺƵ āùùùǋā
. Ɇƽõǃåā èǄǒƪǃåā ýïƓǆǃå ǏǄƵ ɏāơȻ ɏîǃå Ɨơƙƽǃå ÿɂāǂƙ ÿǆ ɏāǄƶǃå 

 

 
 ية البعد لممسار الاول.( مقطع المقاومة النوعية ثنائ16الشكل )

 

 المسار الثاني
 ÜǑùùùɜïƙǃå ǏƽùùùƬƙƪǆǃå ÷āïùùùƬǆ æïùùùƿ Ɏāùùùǈǒǈ æùùùõ ƗùùùȻǄɜ ɄùùùǄƤ ïƓùùùƪǆǃå ƴùùùǀȻ

 ûïùùùùƬ ýƓǆùùùùƬ Ơùùùùƪǆǃå ǉƓùùùùƞƙåĲ  Ɨùùùùǌƞ ÿùùùùǆ ƗùùùùȻåíƕǃå Ɨùùùùõǀǈā æïùùùùƹ æāùùùùǈƞ
) ƓǌƙƓȻƛåíùùùơåā ǑùùùɁïƺǃå æāùùùǈƞǃå4351441 Ĳ 3653885  ƓùùùǌƵƓƽƙïå Ɠùùùǆå (

) æ ïíùùùǀȻƼ ïùùùơȺǃå Ơõùùùƪ Ɏāƙùùùƪǆ ÿùùùƵ263 ƓùùùȺƵ ƴùùùƿāǆǃå .(ïùùùƙǆ ÿùùùƵ çï
 . èƓǂǄǆíùùǆǃå ÿùùǆ èƓȺùùƪïƙ ÿùùƵ çïƓùùȺƵ ƗùùɁïƙǃåā ýāíùùơǆ ïùùǒƹ Ǒùùƕåïƙ ɖùùɂïõ
 ƗùùɁïƙǃå ÿùùǆ ƗɜȻǆùùƪ ƗùùǀȺõ íāùùƞāƕ ïƓùùƪǆǃå åîùùǋ ÿùùǆ æïǀǃƓùùȺ Ɨùùǀõǈǆǃå ðùùǒǆƙƙ

) ɆɜùùùùƬǃå Ơùùùùưāǒ Ɨùùùùɂïǌǈǃå æõƓùùùùƮǆǃå èƓȺùùùùƪïƙ āùùùùǄƶƙ17 ɆùùùùƛǆȻ ɏîùùùùǃåā (
 ÿƓùùùƿƓõǈ íāùùùƞā íùùùƶȺǃå ƗùùùȻƑƓǈƛ ƗùùùȻƑƓɁïǌǂǃå ƗùùùȻƵāǈǃå ƗùùùǆāƓǀǆǃå Ɇùùùǒíāǆ ƴùùùõǀǆ

ƙ ÿƓȻùùùƪȻƑï) ÿǒùùùƕ ýāǙå ûƓùùùõǈǃå ƗùùùȻǆāƓǀǆ ëāåïùùùƙ5- 51 ɏîùùùǃåā .þ . þāå (
  ɖùǆƵ Ǐǃå íƙǆȻ11  Ɠùǆå .ƗȻơõùƪǃå ƗùɁïƙǃå ÿùǆ ƗɜȻǆùƪ ƗùǀȺõ ɆùƛǆȻā ïùƙǆ

) æïǀȻƓùùǆ ÿǒùùƕ  ëāåïùùƙǒƼ ǑǈƓùùƛǃå ûƓùùõǈǃå51 - 81 ǑùùƼ ïùùǌöȻā .þ . þāå (
 Ɨùùùɂïǌǈǃå æõƓùùùƮǆǃå èƓȺùùùƪïƙ  ɆùùùƛǆȻ ƓùùùǆɁï ɏîùùùǃåā ƴùùùõǀǆǄǃ ɏāùùùǄƶǃå ßðùùùƞǃå

èƓǂǄǆíǆǃƓȺ ƗǄƛǆƙǆǃå. 

 
 ( مقطع المقاومة النوعية ثنائية البعد لممسار الثاني.17الشكل )
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 المسار الثالث
ƴùùùǀȻ  Ǐùùùǃå ɏíâùùùǆǃå ÷ïƓùùùƬǄǃ ɏðåāùùùǆ ïùùùǒƛǙå ÿùùùƕå ïåí ƗùùùƶȺõǆ æïùùùƿ ïƓùùùƪǆǃå

ÜƗȻùùùùƪƓƑïǃå ïāùùùƮǀǃå  ýƓǆùùùƬ āùùùùǋ ïƓùùùƪǆǄǃ ïùùùùƬǈǃå ǉƓùùùƞƙåĲ  Ɨùùùùõǀǈā æāùùùùǈƞ
) ƓǌƙƓȻƛåíùùùơåā ýƓǆùùùƬǃå Ɨùùùǌƞ ÿùùùǆ ƗùùùȻåíƕǃå4351355 Ĳ 3653855 Ɠùùùǆå ( 

) Ǒǃåāùùơ ƣǄƕùùǒƼ ƓùùǌƵƓƽƙïå246 ƗǄùùƮƓƽǃå ÜïùùơȺǃå Ơõùùƪ Ɏāƙùùƪǆ ÿùùƵ ïùùƙǆ (
) ïùùƤåā æùùõƿ ÿǒùùƕ ƗùùȻƕõǀǃå3 èåî ƗùùȻƕåïƙ ôïå ÿùùƵ çïƓùùȺƵ ƴùùƿāǆǃåā (ïùùƙǆ

.æāǈƞǃå ǉƓƞƙƓȺ ýƓǆƬǃå ÿǆ ïåíơǈå 

) ɆɜùùùƬǃå ïùùùǌöȻ18 íùùùƶȺǃå ƗùùùȻƑƓǈƛ ƗùùùȻƵāǈǃå ƗùùùǆāƓǀǆǃå ƴùùùõǀǆ ɆùùùƛǆȻ ɏîùùùǃåā (
å ƗùùǆāƓǀǆǃå ƗùùǆȻƿ ëāåïùƙƙ ÿǒùùƽǄƙƤǆ ÿǒƿƓùùõǈ íāùƞā ÿǒùùƕ ýāǙå ûƓùùõǈǄǃ ƗùȻƵāǈǃ

) æïǀȻƓùùùǆ111 Ĳ  ÿùùùùǆ ïùùùùƛǂå251 Ǐùùùùǃå ɆùùùùƮȻ ɖùùùǆƶȺ  þ.þāå (5  ïƓùùùùƙǆå
 ɆɜùùùùƬȺā üǃîùùùùɜā ïƓùùùùƪǆǃå ÿùùùùǆ ǑǃƓǆùùùùƬǃå úïùùùùõǃå íùùùùǈƵ ǉíùùùùƞåāƙ ïùùùùƮơǈɂā
 ƗùùƮǈǆǄǃ Ɨùùɂïǌǈǃå æõƓùùƮǆǃå èƓȺùùƪïƙ ɆùùƛǆȻā ïƓùùƪǆǃå Ɋùùƪā íùùǈƵ íāíùùơǆ
ȻƓùùǆ ÿǒùùƕ Ǌùùǃ ƗùùȻƵāǈǃå ƗùùǆāƓǀǆǃå þȻùùƿ ëāåïùùƙƙƼ ǑǈƓùùƛǃå ûƓùùõǈǃå Ɠùùǆå ÜƗùùƛǃƓƛǃå æïǀ

)ÿùùùǆ1Ĳ 61  ɏāùùùǄƶǃå ßðùùùƞǄǃ ÿƓùùùȻõå æùùùǄƹǙå ǏùùùǄƵ ɆùùùƛǆȻ āùùùǋā þ . þāå (
.Ɨơƙƽǃå ÿɂāǂƙǃ 

 

 
 ( مقطع المقاومة النوعية ثنائية البعد لممسار الثالث.18الشكل )

 

 المسار الرابع
 ƗùùùùǀȻíơǃå ǑùùùùƼ ǑƶǆƓùùùùƞǃå þïùùùùơǄǃ ƗùùùùȻɁāǈƞǃå Ɨùùùùǌƞǃå ǑùùùùƼ ïƓùùùùƪǆǃå åîùùùùǋ ƴùùùùǀȻ

 ûïùùùƬ Ơùùùƪǆǃå ǉƓùùùƞƙåÜ Ǒùùùƕǚõǃå ðùùùɜïǆǄǃ çïāƓùùùƞǆǃå Ĳ  ƗùùùȻåíƕ Ɨùùùõǀǈā æïùùùƹ
) ƓǌƙƓȻƛåíùùùùùùơåā ƗùùùùùùȻɁïƺǃå Ɨùùùùùùǌƞǃå ÿùùùùùùǆ ïƓùùùùùùƪǆǃå4351435 Ĳ 3653762 (

) ïùùơȺǃå Ơõùùƪ Ɏāƙùùƪǆ ÿùùƵ ƓùùǌƵƓƽƙïåā235 ÿǒùùƕ ƗùùȻƕõǀǃå ƗǄùùƮƓƽǃåā (ïùùƙǆ
) æƓùùõƿǙå3  èåïùùǆǆ ƓùùǌǒƼ çïùùǒƕɜ ƗùùǀȻíơ ÿùùƵ çïƓùùȺƵ ôïǙå ƠõùùƪÜ (ïùùƙǆ
ǗƓȺ çāùùƪɜǆɜùùùƬǃå) íùùƶȺǃå ƗùùùȻƑƓǈƛ ƗùùȻƵāǈǃå ƗùùùǆāƓǀǆǃå ƴùùõǀǆ ÿǒùùùƕǒ .ïɜȻƓƙùùƬ Ɇ

19 ƗùùȻƑƓɁïǌɜ ƗùùȻƵāǈ ƗùùǆāƓǀǆ āî ýāǙå ûƓùùõǈǃå .ÿƓȻùùƪȻƑï ÿƓùùƿƓõǈ íāùùƞā (

) ÿǆ ëāåïƙƙ ƗƑõåā3 Ĳ25 ƗùɁïƙǃå ÿùǆ ƗùǀȺõ þȻùǀǃå ǉîǋ ñɜƶƙā .þ . þāå (
 ɖùùǆƵ Ǐùùǃå ɆùùƮƙ Ǒùùƙǃå ƗùùȻǈǒõǃå8  ÿùùǆ ƓùùȻǄƞ éùùơƓȺǄǃ èïùùǌö Ǒùùƙǃåā ïùùƙǆ

 ƗƮƓƤǃåā ïƓƪǆǃå æïƿ ƗɂïƓƞǃå ïƽơǃå ýƓǆƵå  çíǋƓƬǆ ýǚƤçíƓùƵƎƕ  ßƓùǈƕ
ǆ ƴƿāǆ ïƓùƪǆ ƴùƿāǆǃ æùɂïǀǃå Ɨùɂðɜïǆǃå ƗȺƙɜǆǃåā ßƓɁïǌǂǃå Ɨƪíǈǋ ƗȻǄɜ Ǐǈƕ

 ǏùǄƵ ßƓùǆǃå íāùƞā ƴùǆ ÿƓùȻõå èïùǌöå èƓùƪƓƪǙå ïùƽơ íùǈƵ éùǒơ Ơƪǆǃå
) ÿǆ Ɇƿå ɖǆƵ2  ÿǒùƕ ƗùȻƵāǈǃå ǊùƙǆāƓǀǆ ëāåïùƙƙƼ ǑǈƓùƛǃå ûƓõǈǃå Ɠǆå Ü(ïƙǆ

)25-  ÿùùǆ ïùùƛǂå111 æõƓùùƮǆǃå èƓȺùùƪïƙ æùùǄƹǙå ǏùùǄƵ ɆùùƛǆȻā þ.þāå (
ɂïǌǈǃå.Ɨ 
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 .لممسار الرابع( مقطع المقاومة النوعية ثنائية البعد 19ل )الشك

 

 تنتاجاتالاس
1-   ÿùùùǆ ÿǒùùùƕƙ āǒƞǃå Ơùùùƪǆǃå ýǚùùùƤǑƑƓùùùɁïǌɜ  ƗùùùȻɜȻǈǂƙāǒƞǃå èƓùùùƮāơƽǃåā

 ÿǆāçíǋƓƬǆǃå ƗȻǄǀơǃå çïƬƓȺǆǃå  Ǒùǋ Ɨùƪåïíǃå Ɨǀõǈǆ ǑƼ ƴƿåāǆǃå æǄƹå ÿå
 ƗùùǄƛǆǆ ǑƵƓùɁïǃå ïùƮƶǃå èƓȺùƪïƙæùƪåāïƕ ǃåæõƓùƮǆ  Ɨùɂïǌǈǃåæùùƪåāï āå 

ǌƪǃå.ǑưȻƽǃå Ɇ 

2-   þùùƞơ úǚƙùùƤåā ÿǒƓùùȺƙ üùùǃƓǈǋ ÿå ÿǒùùƕƙ êîƓùùǆǈǄǃ Ǒùùǆƞơǃå ɆùùǒǄơƙ ÿùùǆ
ïùƤǕ ƴùƿāǆ ÿùǆ ƗùɁïƙǄǃ Ɨùǈāɜǆǃå èƓùȺǒƕơǃå   ɏïùǌǈ ɆùƮå èåî ƓùǌǈǕ éùùǒơ

 ƗùùɁïƙǃå ÿāùùǂƙßðùùƞǄǃ ǑǃƓǆùùƬǃå (ƗȻùùƪƓƑïǃå ïāùùƮǀǃå Ɨùùǀõǈǆ) Ɨùùƪåïíǃå Ɨùùǀõǈǆǃ 
ǃå ÿāùùǂƙ éùùǒơƗǈùùƬƤ ƗùùɁïƙ  ā ƗȻāùùƮơ ÿɂïùùƹā Ɇùùǆïā ǏùùƮơ ǏùùǄƵ ɏāùùƙơƙ

ǒùõāÿ )ùƪåāïæ (Ɨùɂïǌǈǃå æõƓùƮǆǃå  ǑɁāùǈƞǃå ßðùƞǃå Ɠùǆåǃ Ɨùùƪåïíǃå Ɨùǀõǈǆ
ǌǒǄƵ æǄƺȻƓ ÿǒõā ÿɂïƹ) ƗǆƵƓǈǃå ƗɁïƙǃå(. 

3-  ýǚùùƤ ÿùùǆ ǃåóùùơƽ ǃ ƗùùǈāíǄǃå íāíùùơƗùùɁïƙǄǃ  ÿùùǆāǃå þȻùùǀùùǃ ƗùùǈāíǄǃå Ɇǒǃí
) êîāùǆǈǃå íùǈƵ ƗǈāíǄǃå ƗƑõåā ƗɁïƙǃå ÿå ÿǒƕƙD ā ( ƗùǈāíǄǃå Ɨõùƪāƙǆ ÿāùǂƙ

êîƓùùùùùùǆǈǃå íùùùùùùǈƵ )B,Cǃå íùùùùùùǈƵ ƗùùùùùùǈāíǄǃå ƗùùùùùùȻǃƓƵā (êîƓùùùùùùǆǈ )A,E æùùùùùùƪơ (
ɄǒǈƮƙ  āƬƶǃå]13[. 
4-   èǈǒƓȺƙǃå ƗȺƪǈǄǃ ǑɁāõïǃå Ɏāƙơǆǃ êîƓùǆǈǄ ƗùɁïƙǃå ƗùȻƵāǈ ïǒƓùƺƙ æƕùƪȺ
 ÿùùǆÿƓùùɜǆ ƗùùǆȻƿ Ɇùùƿå ÿƓùùɜ éùùǒơ ïùùƤå Ǐùùǃå ƗùùȺāõïǃå Ɏāùùƙơǆǃ íùùǈƵ ƴùùƿāǆ 

) êîāùùùùǆǈǃåDÿǕ ( ǃåƗùùùùùɁïƙ  ÿāùùùùùǂƙ ǊùùùùùȻƼ ƗùùùùùǆȻƿ ǏùùùùùǄƵåā ƗȻāùùùùƮơ  ɎāùùùùùƙơǆǄǃ
ǑɁāùùùõïǃå íùùùǈƵ ƴùùùƿāǆ ) êîāùùùǆǈǃåEÿǕ ( ƗùùùɁïƙ  āùùùǂƙ ǊùùùȻƼ ÿ  ƗùùùȻǈǒõ ƗùùùȻǈɂïƹ

 āåîùùùǋ ƴùùùƿāǆǃå āùùùǋ  ĄƓùùùưƓƽƤǈå ïùùùƛǂǙå Ɨùùùƪïåíǃå Ɨùùùǀõǈǆ ÿǆùùùư æùùùɂïƿā  ÿùùùǆ
ƗȻƼāƞǃå ǉƓȻǆǃå Ɏāƙƪǆ. 

5-  èïùùùùùǌöåǃå ƝƑƓùùùùùƙǈǃ ǑùùùùùƪƓȻǀǃå óïùùùùùǃå óùùùùùơƽÿå ƗùùùùùƼƓƛǂǃå þȻùùùùùƿ ƗùùùùùƼƓƞǃå 
 Ǐùùùùùùǆöƶǃå)155211559115592( þùùùùùùùƪ/þƹ3 ) êîƓùùùùùùǆǈǄǃA,E,C ǏùùùùùùùǄƵ (
Ǒǃåāùùùƙǃå ƓùùùǌƑåāƙơå Ǒùùùǋ ƓùùùǌǒƼ Ǐùùùǆöƶǃå ƗùùùƼƓƛǂǃå þȻùùùƿ ôƓùùùƽƤǈå æƕùùùƪā  ǏùùùǄƵ

 ƗùùȻǃƓƵ èƓùùƹåïƽǃå ƗȺùùƪǈ ƓùùǌǒƼ ÿāùùǂƙ Ǒùùƙǃå ÿɂïùùƺǃåā ÿǒùùõǃå ÿùùǆ ƗùùȻǃƓƵ æùùƪǈ
) ƴùùùƿāǆǃå ǑùùùƼ Ǐùùùǆöƶǃå ƗùùùùƼƓƞǃå ƗùùùƼƓƛǂǃå ƗùùùǆȻƿ ƓùùùǆǈǒƕB) èùùùùǈƓɜƼ (15684 

þùùùƪ/þƹ3  ƗùùùƼƓƛǂǃå ƗùùùǆȻƿ ÿāùùùǂƙā ƗùùùȻǈɂïƹ ƗùùùȻǄǆï ƗùùùɁïƙǃå ƓùùùǌǒƼ ÿāùùùǂƙ Ǒùùùƙǃåā (
) ƴùùùƿāǆǃå ǑùùùƼ Ǐùùùǆöƶǃå ƗùùùƼƓƞǃåD) (1581 þùùùƪ/þƹ3 ƓùùùǌǒƼ ÿāùùùǂƙ Ǒùùùƙǃåā (

 ƗɁïƙǃå. ƗȻǈɂïƹ ƗȻāƮơ . 
6-  èùùùǈǒƕ ǃåƝƑƓùùùƙǈ ǃ ïùùùƬƓȺǆǃå óùùùǀǃå óùùùơƽǃ) êîƓùùùǆǈǄA, E ÿå (ǃå þȻùùùǀ
ǄǃèǈƓɜ üƪƓǆƙ)68182 ýƓɜùƪƓȺ āùǄǒɜ ā Ǒǃåāùƙǃå ǏùǄƵ (ǃå æƕùƪþȻùƿ ÷ƓùƽƙïƓȺ 
)A,E (ƓùùùǌǈǓ ƗùùùǆƵƓǈ æïùùùƙ Ɨùùùǈāɜǆ  çïāùùùƮȺ ÿǒùùùõǃåā ÿɂïùùùƺǃå ÿùùùǆƗȻùùùƪȻƑï 

ǆȻƿ èǈƓɜāƗ  ƗȻāåðüƓǂƙơǙå ) ǑǄƤåíǃå23121 Ǒǃåāƙǃå ǏǄƵ ( 

7-  ǚùùƤ ÿùùǆý ƝƑƓùùƙǈ  èùùǈƓɜ þƓǆùùưǈǙå óùùơƼǃå þȻùùǀùùǃɆǒǃí ɉƓƺùùưǈǙå  
)Cc( êîƓǆǈǄǃ )A,E(  ǏǄƵ ǑǋǑǃåāùƙǃå )15158115192(  āïùǌöƙ  ǉîùǋ

 ÿå þȻùùùùǀǃåǃåƗùùùùɁïƙ ǃƗùùùùƪåïíǃå Ɨùùùùǀõǈǆ  ɉƓƺùùùùưǈå Ɨùùùùƞïí èåî ƗùùùùƑõåāȺæùùùùƪơ 
) ɄǒǈùƮƙ Sowers( [19]  āǃå þȻùùǀùǃìƓùùƽƙǈǙå Ɇǒǃí  ǉǚùùƵå êîƓùùǆǈǃå ñƽǈùùǃ
Ǒùùùǋ  )15176  Ü15142( åîùùùǌǃ ƓùùùǌǈƋƼ  ìƓùùùƽƙǈǙå ƗùùùǄǒǄƿ ƗùùùɁïƙǃå ÿāùùùǂƙ íùùùǈƵ
 āǆǃåå) ƴùùùùƿA,) ƴùùùùƿāǆǃå íùùùùǈƵ ìƓùùùùƽƙǈǙå Ɨõùùùùƪāƙǆā (E (Ⱥæùùùùƪơ ɄǒǈùùùùƮƙ 
)Senthen,1975 ( [20]. 
11- èùùùùùǈǒƕ  ƗùùùùùȻƑƓȻǆȻǂǃå ɆùùùùùǒǃƓơƙǃå ƝƑƓùùùùùƙǈ ƗùùùùùɁïƙ ÿåùùùùùǀõǈǆƗ Ɨùùùùùƪåïíǃå  èåî

 ɏāùùưƵ Ɏāùùƙơǆ ëāåïùùƙǒ  )1551 Ĳ 1555% ā (ïùùƕƙƶȻ  ā ýāùùƕǀǆāùùǋ  ïùùǒƹ
ùùƪǙå ǏùùǄƵ ïƛâùùǆƓñ ǑǈƓùùȺǆǄǃ  ÿùùǆāǃå þȻùùǀùùǃǑǈǒƞāïíùùǒǌǃå ñǚ ëāåïùùƙƙ Ǒùùƙǃå 

)754 Ĳ 759ÿå Ɍùùùùơǚǈ ( ǃå ƗùùùùɁïƙǃ ƗùùùùǃíƓƶƙǆ Ɨùùùùƪåïíǃå Ɨùùùùǀõǈǆ ƗùùùùȻāǄƿ Ǐùùùùǃå
 ƗƽȻƶùùùùư æƕùùùùƪƙ Ǚ ƓùùùùưȻå ā Ĉåïåïùùùùưå ùùùùƪå ǏùùùùǄƵƓ ßƓùùùùǈƕǃå ñ ÿùùùùǆāǃå ƝƑƓùùùùƙǈ

ǃǑùùùƪȺƞǃå Ɏāùùùƙơǆǃå óùùùơƽ ÿùùùǆ ëāåïùùùƙƙ Ǒùùùƙǃå )2519 Ĳ 453% (ïùùùƕƙƶƙƼ 
 Ąåíùùùùƞ Ɛùùùùõåā Ǐùùùùǃå Ɛùùùùõåā ǑùùùùƪȺƞ Ɏāùùùùƙơǆ èåî ƗùùùùɁïƙǃåȺǈùùùùƮƙ æùùùùƪơǒ Ʉ

)1973Ü (Barzanji . [16] 
11- ïǌöȻ  ïùƞå íùƶȺā ǑƑƓɂðǒƼāǒƞǃå Ơƪǆǃå ßåùƞǃƓƶǆǃå ƗùȻǄǆƵèƓ  èƓùǈƓȻƕǄǃ

ƗƞƙƓǈǃå Ơƪǆǃå ÿǆ  āǃå íƶȺ ïǒƪƽƙǄǃ èǚȻíāùǆǄǃ ƗùȻƵāǈǃå ƗùǆāƓǀǆ ɌùơǚȻ ÿå
üǃƓǈǋ  ǑƕǈƓƞ ɆƛƓǆƙæǄƹǕ ǃå èåïƓƪǆǄǃ íāùƞā ƴǆ Ơƪǆèåïùǒǒƺƙ ùȻíāǆƵƗ 
ýíǒ åîǋā  ÿåǃå.ƗȻǀƼå ǊȺƬ èƓǀȺõ 
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12- ǒƕ èùùǈƴõƓùùǀǆ  āƓǀǆǃåùùǆƗ ƗùùȻƵāǈǃå ǃåǃ íùùƶȺǃå ƗùùȻƑƓǈƛɆùùǂ èåïƓùùƪǆ Ơùùƪǆǃå 
ƕÿǒƿƓùùùùõǈ íāùùùùƞā  ƗùùùùȻƑƓɁïǌǂǃå ƗùùùùǆāƓǀǆǄǃ ÿǒǒùùùùƪȻƑï ÿāùùùùɜȻ āî ýāǙå ûƓùùùùõǈǃå
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Abstract 
The research included a study of some of the geotechnical properties of the soil of the Mosul University site, 

along with a geophysical survey by the electrical method to determine the suitability of the soil for the 

establishment of installations on it. Five samples were taken from five sites within the study area. The results of 

the water content ranges between (7.52 - 26.4% ) and the specific gravity ranges between  (2.631 - 2.726).Grain 

size distribution  analysis  of the soil of the study area show that the soil is heterogeneous and has a wide range 

of grain sizes that differ in the proportion of the sizes that make up it. As for the limits of plasticity, the value of 

the liquid limit of the samples were between (21 - 51%) and the plasticity limit between (8.3 - 26.4%) and the 

plasticity index between (7.3 - 24.6), the results of the direct shear test of the samples (A, E) showed the 

cohesion values of (68, 82 KPa) respectively, while the value of the internal friction angle was (23, 21)° 

respectively. Coefficient of Compression (Cc) ranged between (0.158 - 0.192) and swelling index values 

between (0.042 - 0.076). This indicates that the swelling rate is very small except for the sample (E). The initial 

voids ratio of the samples ranged between (0.716 - 0.824) and the pre-consolidation pressure values between (61 

ï 79KN/m) and all soil samples are pre-consolidation soil. The results of the chemical analyzes were shown that 

the pH value ranged between (7.4 - 7.9) and the values of the total soluble salts percentage (TDS) ranged 

between (4.6 - 8.11%) and the gypsum content percentage was between (0.51 - 1.55)%. As for the percentage of 

organic matter, its value ranged between (2.09 - 4.3%). For the geophysical survey, four tracks were taken the 

two-dimensional resistor sections were interpreted and the results showed the existence of two main ranges of 

electrical resistivity, the first band with high real resistivity ranging from (70-800) ohm.m It represents the 

sediments of river terraces represented by conglomerates, and the second band has real low resistivity which 

ranges between (1 - 70) ohm.m and represents the mud layers of the upper part of the Fatha Formation .The 

results of the geophysical survey also showed the existence of geoelectric range whose specific resistance value 

dose not exceed 20 ohm.m .It appears on the surface of the earth in the some limited areas of the research area 

and it represent the loose surface soil layer. from all the study results it is concluded that the soil of the study 

area are suitable for  the establishment of installations on it5 

 


