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Abstract

This study have been done on the region (Dur Althubat\ Babil district\ Hilla) which suffering from
many engineering problems like cracks & fractures in the building's walls &floor and others.

The study was performed on that region by digging (6) bore holes of (5 m) depth which represent
the whole studying region to observe the effects of the fluctuation of ground water levels on properties
and bearing capacity of the soil, hence, its effects on the building foundations.

Soil samples have been taken from each bore including (disturbed , undisturbed ,standard
penetration test) which carried out engineering tests including: (permeability test , unconfined & triaxial
compressive strength test , direct shear test , consolidation test and bearing capacity).then , the samples
have been submerged for (30 days), and retested again.

From the calculations of bearing capacity before and after submerge of the samples that have been
taken from the studying region in ground water, it was notified that the ultimate and allowable bearing
capacity decreased by (31.58 %) at (1m) depth , by (34.86 %) at (2m) depth and by (32.20 %) at (3m)

depth, with the decreasing in the unconfined compressive strength.
Key word : Ground water , Bearing capacity , Submerge , Engineering properties.
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250 | 7.73 82.51 6.43x1078 | 0-1 32 S.S
Disturb Soil
1.79 10.63 93.46 The Sample Of 1.31x1078 1-2 6 S.S
Soil is Clay
0.63 | 57.07 | 36.00 | 9.55x10~* | 1.70x1073 | 0.78 | 0.02 | 0.17 | 210 | 13.90 | 102.26 4.92x107° | 2-3 UD | g1
Disturb Soil 2.01 7.72 96.30 7.61x1078 | 3-3.5 12 S.S
The Sample Of Soil is Sand 38 043 | 3.43x1075 | 354 u.b
The Sample Of Soil is Sand 37 0.67 | 4.40x10°° 4-5 D.S
1.63 | 39.2 | 640 |6.47x107*|110x1073| 070 | 0.01 | 011 185 5.60 98.37 2.61x1077 | 1-2 u.D
Disturb Soil 113 | 11.05 | 133.07 6.60x 107° | 2-3 D.S
108 | 69.30 | 750 |9.47x107*|1.60x1073| 069 | 0.03 |0.16 | 130 | 1049 | 9276 Tge ﬁ%mglle Of |154x1079| 3-35 UD | BH.2
oil is Clay
2.94 6.70 43.15 3.17 x1077 | 3.5-4 D.S
Disturb Soil
2.64 7.15 52.91 430x1078| 45 11 S.S
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Disturb Soil 1.40 943 | 12354 714x107° | 0-1 S.S
055 | 40.20 | 22.00 |7.74x10*|130x10~3| 068 | 0.01 | 013 282 5.51 69.63 312x1077 | 1-2 u.D
Disturb Soil 1.23 9.62 101.01 | The Sample Of | 6.54x107% | 2-3 D.S ke
106 | 67.90 | 7200 |7.87x10-* | 140x10-3| 078 | 002 | 014 | 110 | 570 | 4825 | SoNisClay oo, 07| 335 uD
241 7.73 71.59 1.19 x 1078 | 35-4 D.S
Disturb Soil
1.30 | 807 08.93 484x1078| 45 | 14 | ss
Disturb Soil 310 | 520 | 6061 | TnesSampleOf 1 oo 107 04 D.S
Soil is Clay
The Sample Of soil is Sand 40 0.20 [ 236x107>| 1-2 u.D
Disturb Sail 3.20 4.40 53.60 4.80 x10°7| 2-3 D.S BH4
—4 -3 -8| a_
098 | 69.62 | 680 |8.28x10~* |1.40x10 069 | 002 | 014 150 9.90 7107 | The Sample Of |215% 107°| 335 uD
. . 2.60 7.43 67.04 SoilisClay | 379x 108 | 3.5-4 D.S
Disturb Soil
2.90 6.07 59.00 683 x107 | 45 | 12 | sS
Disturb Soil Gle7, 5.30 55.90 3.80 x10~8 | 0-1 D.S
172 | 3904 | 670 |867x107*[1.50 x1073| 0.73 | 0.03 | 0.15| 2.00 8.41 71.40 231 x1077 | 1-2 u.D
The Sample Of BHS5
1.94 8.92 93.85 SoilisClay |524 x10-8 | 2-3 D.S o
Disturb Soil
110 | 11.83 | 10258 1.20 x107° | 3.5-4 D.S
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Disturb Soil 1.52 8.32 90.24
0.74 | 39.00 280 |7.10x107*1.30 x1073| 0.83 0.02 | 0.13 2.70 5.60 51.57
Disturb Soil 3.10 491 43.70
0.60 | 66.85| 40.0 1.10x1072 [1.80x1073| 0.79 0.03 |0.18 1.20 11.50 87.68
2.84 7.52 83.41

Disturb Soil
1.22 8.93 103.6

The Sample Of
Soil is Clay

513x107%  0-1 D.S
1.90x 1078 | 1-2 u.b
260x1077 | 2-3 D.S
1.32x107%| 3-35 u.b
242x1078 | 354 D.S
3.71x1078 | 4-5 19 S.S
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: (Po)Primary Consolidation Pressure)) ) plaai¥) bva —¢

(B.H.4) & ((o/isl€ 69.62) il A1) slecai) Juial dad o) o) el il DA (00
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: (Settlement Calculation ) hggll Glua (1-8-1-6)

C¥ole s Adsall bl el U slacal) il e adsall Aul dagsel) lua o5
: (Das, 2002)
Al Alobeall aasis (P, < Py + AP) oS 131 2 130 Alla)

Cc P, Cc P. + AP
S:1+eologP_o+1+eo log P 1-3)
P W) Asled) p23s (P + AP < P ) cul€ 13 : Al Al Ll
Cc.H P, + AP
=17 o log P -~(1-4)

Agdall S dledl = H ¢ olgaYU il = AP gl = S 1) G

¢ Lagyall 3aa3 i<l aleal) Gasd mil (e pdsell s haga oleal (1-3) Ailedll caaraiad
(p 31.6) Mo Lassgl) Aad il
The engineering properties of the ) 4dgall slually jaill aas 4330 dsaigh) yalsdd) (1-8-2)
—:(soil after submerge in ground water

cilS 5 anylaa¥l el J<U (Lase 30) 5l Adgadl olaadls yead) 2ey Gjill dpigll clinsadll <l
seal ey Aalie Syl Bl g3l Ausig liagadl) il g 63 (3) @) sl & LS sl
Al oludly

—:(Permeability Test (K)) 43l Lasd (1-8-2-1)

L (p 3-5-4) Gl 32 (B.H.1) & (4l  8.63 x 107*)aks adliall and o) o oy
A (g3 4l QYA Aaugie 435S (19916 siall) Cruny iy (4ulfa 107° — 1073)
Al a8 0l clgamns o Ao ailebias o 4l e dogll () Gigpeall (a5 Lt adle oy
i (4 1077 = 107%) o L (o) (p 2-3) Gasdl xie (B.H.1) & (4 2 3.53 x 1077)
458 e g oyl o AL Fas e (g3 4l Y clas 3l 2kly 45 (199 1c sdall) Canay
z 3kl A sall olaally yeid) dey LM Jane 8 50l Ulaa | lguans po Alaie ailebise oY 43l e
G Ausill Aeelll Gluall e gha Ol G @l 5 e lad¥l iall s B AL e Gl
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48 gl slpally ) way 4 Al Apaigh) Clua gl il (3) ol Jgaa

plaaiy) i) el asd |7 d’“‘(ﬁf)‘ :é;‘:‘ J‘f“ bl
A Li . . .. . sl
‘ﬁ:m mz: e;:i;f“ J-‘jﬁ?‘ thgz; . zsj:;‘\ t‘ﬁ;m .huﬁ-:m ;é:i;‘ &:fm aﬁ;‘ &(L:S ‘)33§ h‘:"’ﬁ?‘ (K) &3 | gaadl | ojdall o,
byl | €°F : (mv) 2 T A (C) | 3 v, sl (m/sec.) (m) | B.H.N.O.
©OCR) | (B0 | oy | 2y | CNE @GOGy |0, | (VD WG
087 | 58.38 | 5170 |8.79x10~*| 1.6x1073 | 0.82 | 0.02 | 0.16 Tg%ﬁﬁ’s*‘g'lsz 306 | 950 | 8631 |653x107° | 23
The Sample Of Soil is Sand 39.00 | 0.25 The Sample Of Soil is Sand | 8.63x107° | 3.5-4 SR
068 | 3050 | 270 |760x107*| 130107 | O7L | 00L | 043 | oo oo | 296 | 520 | 6670 |643x107| 12 -
043 | 7000 | 300 | 857x10~* | 1.50x10~* | 075 | 004 | 015 SoilisClay | 594 | 860 | 8967 |114x10~®| 335 |
151 | 3068 | 6000 |7.10x107*| 120x107 | 069 | 002 | 0.12 | oo oo | 299 | 460 | 6414 | 65x107 | 12 -
054 | 6818 | 37.00 |7.26x10°*| 1.30x1073 | 079 | 003 | 0.3 Soilis Clay 293 | 410 3432 | 259x1077 | 335 o
The Sample Of Soil is Sand 39 0.28 The Sample Of Soil is Sand | 8.58x 1075 | 1-2
055 | 6969 | 38 |867x10°*| 1.50x10~* | 073 | 003 | 015 Tg%ﬁﬁ;"g'lgff 2 || 78 | e ||| eas S
090 | 39.82 | 3600 |8.05x10~*| 1.40x10~* | 074 | 003 | 0.14 Tgeoﬁfsmg'lgyof 204 | 808 | 5338 |782x107| 12 | BHS5
180 | 3802 | 7000 |7.44x10~*| 1.40x10~% | 0.88 | 002 | 0.14 Tg%ﬁﬁ?g';ff 290 | 520 | 4177 |774x107| 12 | BH6
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—:(Direct Shear Test) jilull (adll (asb (1-8-2-3)

b (Cafciish€ 0.98) als clulal 55 aad o) o) Jaadl Can L ASuladll pe ol (andl) Ggpal
Sl 4 e @il cplall e Adle A e (gm3 4l Y Gl 5 (a 1-2) Beadl 2e (B.H.4)
Y Al 5 (2 3.5-4) Geadl aie (B.H.1) & (Pofcuish€ 0.25) ads clulall 5l 4nd o) 5 cclulal
culall Jle 4355 e @Al Gahall (e buws AL s e (g3 angill

Ay 5 (2 3.574) el i (B.H.1) b (420 39) als Ll Slsiay) 45030 4ad o) Lay
Byl Aad ) Lay dle diSia) gl 13 43S Sl W dol) e adle s e (gat 4l oY
AL 4as e (gad aniill O Gib 5 (a 172) Ged) die (B.H.4) b (an) 38) als sl Sisiay)
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(B-H.1) L alalae ) asill 23kl Jei) 5 slea¥) o 4] s

Ganll yie (B.H.2) 3 (%a/cuish€ 8.6) als clulail) 55al 4ad o) () iy Sl gadll il (50
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saal any (B.H. 1) placal¥) il eazagy 531 (9) ady IS 3 LS Al il e Gandl) Gpal
=t LS il iS5 dd sl ol
: ( Compression index(C)) i) Jala ~

wpll Y Gy 5 (p 1-2) Geadl xie (B.H.1) 3 (0.16) il Blaady) Jdal 2ed el o) i
(0.13) als Blecaiyl Jadal aad S35 chlcal) Mo 46 e @l 5 adle ol 4ss e (g9a
Sle 45 Sl @A cplall e abll 4 e (goad 4l (Y Al (o 3-3.5) Gaall 2 (B.H.2)
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:(Swelling index (C;)) W) Jala —&

5 (p 373.5) Gaad) 2(B.H.2) 5 (B.H.6) 3 (0-04) als #layl (L Aad el ) Laadls
o bl | gl galae e dlgaly jhe @l phall e ddle dus e gad 4l O el
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FUEY) e 4l ) Al (olas e 45l ey 63l Gl (o AL A e
: (Primary Void Ratio(e,)) 4l clgadl) duud — &
i) Glead A () e cadle Glgad 13 4K e @A) Gulall e Luwd adle A e (gl
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Adle Cilgad 13 S,
:(Coefficient of compressibility (av)) Lbliay) Jalea —&
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s ¢l AllE e ap Wl e (Budhu,2007) sy ciiai (0.015 0w jaal) @ (o 1-2)

oY




2017 : (25) abal / (1)l / aigily syl gl / Jiy ey dha

saal) @l (2 3-3.5) Geadl i (B.H.2) ((ofcuskS 1.30 x 1073) als dlaliaiy) ol 28
s Bl alli e ap L) e(Budhu,2007) cavss cianas (0.015 (e
: (mv)Coefficient of volume compressibility) gqa.“ adl Jale —Z
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3-3.5) Geall 2ic (B.H.2) 3 (P/ciish€ 70) i ) alacady) Jaral e o) o)) Jaadls
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(i) (kN ) (cNim?) (kNim)
5.97 17.92 7.14 21.43 1
7.52 22.56 8.60 25.80 2 B.H.1
8.12 24.35 9.13 27.39 3
4.23 12.69 8.30 24.90 1
5.30 15.90 10.57 31.70 2 B.H.2
7.12 21.36 10.92 32.76 3
2.99 8.97 7.60 22.80 1
3.67 11.00 11.04 33.12 2 B.H.3
6.47 19.40 14.13 42.39 3
6.99 20.97 7.47 22.40 1
7.17 21.51 8.50 25.49 2 B.H4
8.12 24.36 9.52 28.56 3
4.75 14.26 9.44 28.32 1
8.35 25.06 14.14 42.42 2 B.H.5
9.43 28.28 17.97 53.92 3
7.14 21.42 8.63 25.89 1
9.02 27.06 10.16 30.48 2 B.H.6
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: (Conclusion) wlatiiuy) (1-9)
—ioh Lo iy Adgall olially jeill axy 5 8 Aol dnigll Cliasadl) =il Jalas vie

Goll sl NSy Ayl Ansall Gull sl Sy Ayl Adladl) e IS Aad 5ol sl 1
Adsall bl paadl ey (SN plecal] i 5 ASNN) Gladll A G EN) d el
(Al e % (154,2,46, 47,9, 1) @l adl) g

Gl elulall (duaal) Gl dlulall 558 ¢ sl galal Jaraall daslie) (e IS dad lais Jaadi 5.2
Basi 5 Gasall pleall) Jabia o oanal) sl Jalee ighliail) delee calial) s cdec il
(17,37, 16,7, 7, 8, 17, 5) 20t ol crm 5 Zdgall olaall yedll 2ny (Lajiall alewatV)
(sl e

ve (% 31. 58) deis (o 1) (oo Ne i Gus Aggall oluadly jeall aey Al Jead LG 5.3
(% 32.20) oy (p 3) Ganl) 2 5 (% 34.86) dsaiis (5 2) Benl)

(% 41.14) Loty T sall olaad L peil) 2ay L Jagagl) A laii .4
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