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Analytical Study For The Vertical Drains Effect In Clay

Soils

Abstract :

This research discuss :
- The effect of space between vertical drains de on the horizontal

consolidation degree U, .

— The effect of the thickness of smear zone around the vertical drain
ds, and its permeability on the horizontal consolidation degree U,

according to the construction method of the vertical drain in clay soil .

— Study the change of clay soils settlement and pore water pressure
which caused by the change of space between vertical drains by
using finite element program GEO-SLOPE

- Resultes showed that the presence of vertical drains in clay soils
accelerate of consolidation process and that follows to the space
between the drains and to the disturbance of the soil around the drain
which resulting from the way of the drain is build up , and to the
thickness of the smear zone around the drain.

— We get design curves that we can determine the distance between
the drains to achieve a certain consolidation degree in a certain time .
— We can forecast the settlement and the pore water pressure by time

of clay soils which contain vertical drains by using finite element

Key words : vertical drains — horizontal consolidation degree — settlement —

pore water pressure — GEO-SLOPE .
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30.37 | 41.36 | 52.97 | 65.20 | 77.00 | 86.74 | 92.15 | 94.54 | 94.85 | 94.83 0 1.9
30.37 | 41.36 | 52.97 | 65.20 | 77.00 | 86.74 | 92.15 | 94.54 | 94.85 | 94.75 0 2
30.37 | 41.36 | 52.97 | 65.20 | 77.00 | 86.74 | 92.15 | 94.54 | 94.85 | 94.83 0 2.1
30.37 | 41.36 | 52.97 | 65.20 | 77.00 | 86.75 | 92.18 | 94.58 | 94.88 | 94.98 0 2.5
30.37 | 41.36 | 52.97 | 65.20 | 77.00 | 86.77 | 92.23 | 94.66 | 94.98 | 94.93 0 3
30.37 | 41.36 | 52.97 | 65.20 | 77.01 | 86.80 | 92.28 | 94.74 | 95.08 | 95.15 0 3.5
30.37 | 41.36 | 52.97 | 65.20 | 77.01 | 86.81 | 92.30 | 94.77 | 95.11 | 95.11 0 4

LV P 5 7M Cguiall 2ie PWP oLl

92

el oz eﬁ : (1) Jgaall

- 25 (0,1,3,6,12,21,38,67,118,208,365 )




CuS) S anhl il Ul 353000 2022 ale5 amll 44 alaall Cad) daadly Alaa

100

90

80

PWP( kPa) aluwdll ¢ls Jazia

7 m <« suiall die abidl) cle Jariia

——
)

—4#=—0 days
=== days
=t 3 days
6 days

—je=12 days
—2=21 day
=38 days
—@=—67 days
=t 18 days
—&=—208 days

== 365 days

Ja b dibide &ia)l Pla 5 7M Gguiall die PWP sl ela daia s 2 ((15) J<al

365 208 118 67 38 21 12 6 3 1 0
days | days | days | days | days | days | days | days | days | days | days

(PWP kPa pludl ¢l aiia X (m)
097 | 244 | 5.76 | 13.54 | 28.77 | 51.20 | 72.43 | 88.91 | 94.16 | 95.03 0 0
091 | 230 | 541 | 12.65 | 26.82 | 47.77 | 68.14 | 85.54 | 93.02 | 95.01 0 0.5
0.76 | 191 | 440 |10.12 | 21.21 | 37.80 | 54.98 | 73.12 | 86.63 | 94.62 0 1
054 | 1.31 | 290 | 6.32 | 12.75 | 22.40 | 33.10 | 46.98 | 63.16 | 86.58 0 1.5
032 | 0.76 | 148 | 271 | 4.69 | 7.49 |10.71 | 1552 | 22.91 | 41.52 0 1.9
0.30 | 0.69 | 1.31 | 228 | 3.75 | 5.75 | 8.02 | 11.46 | 16.94 | 32.17 0 2
0.32 0.76 1.48 2.71 4.69 7.49 | 10.71 | 15.52 | 22.91 | 41.52 0 2.1
054 | 1.31 | 290 | 6.32 | 12.75 | 22.40 | 33.10 | 46.98 | 63.16 | 86.58 0 2.5
0.76 | 191 | 440 |10.12 | 21.21 | 37.80 | 54.98 | 73.12 | 86.63 | 94.62 0 3
091 | 230 | 541 | 12.65 | 26.82 | 47.77 | 68.14 | 85.54 | 93.02 | 95.01 0 3.5
097 | 244 | 5.76 | 13.54 | 28.77 | 51.20 | 72.43 | 88.91 | 94.16 | 95.03 0 4

L) P 5 7M gl 2ie PWP aliall ¢be i ad G (2) Jsaal
Ll G de=d4m @I Caypadll dsag das 0 (0,1,3,6,12,21,38,67,118,208,365 )
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7 m dic aluall cle Jaria (allS

100

90 Ze
—#4=—0 days

80
=1 days

70

“U'j”_ .

=t 3 days
6 days

60

—je=12 days
50

—2=21 day
40

=38 days

30 —@=—67 days

% aboall Lo laia

s
/( ), —a—118 days

—&=—208 days

—f@=365 days

20

10

X(m)

Ao dahie Lia)l DA 5 7M Ciguiall vie % alisall elo i (il & ((16) J<a

. 2\.1):\!\ L_.é de=4m &,’Jﬁu k_.!).a.AA 2939

365 208 118 67 38 21 12 6 3 1 0
days | days | days | days | days | days | days | days | days | days | days
de = 4m Cus A @S G jlac 25 5 Y% AU pbaal) clo Jaria (il dus X (m)

96.82 | 94.10 | 89.13 | 79.23 | 62.64 | 41.02 | 21.52| 6.18| 1.00| 0.09]| 0.00 0

96.99 | 94.44 | 89.80 | 80.59 | 65.18 | 4496 | 26.16 | 9.71| 2.16| 0.14| 0.00 0.5

97.49 | 95.39 | 91.69 | 84.48 | 72.45 | 56.44 | 40.38 | 22.75| 8.79| 0.33 | 0.00 1

98.23 | 96.82 | 94.52 | 90.31 | 83.44 | 74.18 | 64.09 | 50.32 | 33.44 | 8.84 | 0.00 15

98.93 | 98.17 | 97.20 | 95.85 | 93.90 | 91.36 | 88.38 | 83.58 | 75.85 | 56.22 | 0.00 1.9

99.02 | 98.34 | 97.53 | 96.51 | 95.13 | 93.37 | 91.30 | 87.88 | 82.14 | 66.04 | 0.00 2

98.93 | 98.17 | 97.20 | 95.85 | 93.90 | 91.36 | 88.38 | 83.58 | 75.85 | 56.22 | 0.00 2.1

98.23 | 96.82 | 94.52 | 90.31 | 83.44 | 74.18 | 64.09 | 50.32 | 33.44 | 8.84 | 0.00 2.5

97.49 | 95.39 | 91.69 | 84.48 | 7245 | 56.44 | 40.38 | 22.75| 8.79| 0.33| 0.00 3

96.99 | 94.44 | 89.80 | 80.59 | 65.18 | 4496 | 26.16| 9.71| 2.16| 0.14| 0.00 3.5

96.82 | 94.10 | 89.13 | 79.23 | 62.64 | 41.02 | 21.52| 6.18| 1.00| 0.09 | 0.00 4

L)Y Pla 5 7M Gguiall vie % alusall sle Jarn (aBlS ad G (3) Jsaall
Ll G dg=4m @A Capeadl 39a9 A ag (0,1,3,6,12,21,38,67,118,208,365 )
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Cipas 339 pie Jlag dlld 5 Gall xe dpbaall gl Lga dole A S 9A1 dga 0a
O (4) ol aw Cus, 2M 5 3mM 5 4m Glae by AL Cijlas 35 b 5 (sl
Ligagl alh M clae iy AALAN Coyladlls,Cijloadd) ¢ Al il oo Lagig ad il
2 %100 dawsy Jaggl) aly 3m Clac iy AL Cijladdl 5 a5 365 20 %71.43 duy
55 a5 305 2 %128.57 duy Lsagll ) 2m clacliy AL Gjladll 5 s 365

ALl cYW e JSE ) 5 dagagll (s Al g (17 ) KA

de = 2mM <8 pae 252 50 ‘ de = 3M < pae 352 5 ‘ de = 4m <& pae 352 5 ‘ S paall 355 s
(m) ko) (e
-0.03 -0.02 -0.01 0.00 1
-0.05 -0.04 -0.02 -0.01 3
-0.07 -0.05 -0.03 -0.01 6
-0.09 -0.07 -0.05 -0.01 12
-0.10 -0.08 -0.06 -0.02 21
-0.12 -0.10 -0.07 -0.02 38
-0.13 -0.11 -0.09 -0.03 67
-0.14 -0.12 -0.10 -0.04 118
-0.15 -0.13 -0.11 -0.05 208
-0.16 -0.14 -0.12 -0.07 365

(0,1,3,6,12,21,38,67,118,208,365 ) syl D 2m 53m 5 4m ciaelsy Adsils
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D Gluagill 9 claliinuy)
Conclusions and Recommendations :

) bl caiy S8,y ddee (e Ajladl)l Dol 8 JELA) Copead) dsas g yen 1
oo oS 05 AL Cjlan o duglall dnliaall dusll Jagsn of z kel gaanll z3sail e
365 Jlad, Coyladl g Aluall (il e agagll 13 2oy 5, Cyladll dsag Gon Lghaga
39ag Jas 71.4% Llsias 6 12 oM L)) Cipeas dgag ade Jlay 7 CM (e Jagagll 2133 as
5, 3M el Gjlas 3sag Jao 100% i sl 14 cm L) 5, 4m claeliy Gjlas

. 2m C_i\m:h:u LJ)LAA 299 d\A-’ 128.6% J\Abu L._Si 16 cm ‘_‘Al

b, il dlee e @l plad) el Jakin Ljladll il & JELEN Copnall 3gag 220 =2
Iai 5 Al b LAl Capaall dgng 3 yar (i pluall ele Jara o dbilaal) duhl) cuiy
dal ed , Caliad) (n Bild) (alln ge 5 Capaadl o QY] ae alisad) cle Jaria 223
D aluall cle daria 2ai TM Gee Ao 5 365 P 5 4m Cajlad) o laels
. Gipaddl Qila 99% ) Capaddl (e 2M 2 e 96.82%

Lot Lpaal) dalaiall ASlaw (aB83 5 aydS dlenl (JGLAN) Cipeadll Jon dibaial) iy =3
, Aplaad) Ll e ale (e Lnile Jale CDAa) Y (5350 3 Y1, Cojeaall duiws Ayl
08 dlee AL meaty AN L Lbdaall Auball e 4L S L laay, wadall ddee A5 Lee
- S Lo B Cpemal) Jon Al cujdi L 05 A LA Cajladl)

dly 5 dddlall Cliadl alhi sl DA o (Sa Daaal Clinie ) deagll & -4

c Aee 250 Ao (80 Aok Lgin Lad Cilae L) Adjea

5 Aima dalie add Cajliae 5o dgag Ll Al ~5Rall (a2l Z3gaill sk e 2 Y -5

il ddee o ((Galie (ugh) ol aape ugd)y ) Adhiae cilesy
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