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e She. Mo, M. Mg Mg Ste se se Se Se Sle, Sle, Sl Sl Mg Se Se Se Se ste Sle, Sl Sl S Mg Mg g Sle Se Se S, St Sl Mg S Mg Mg Ste Se Se, S, s, S, S, M, Mg Mg Se se Se ste, Se, Se, Ste, Sl S Mg Se Sle Se ste, ste, S She, Ste, Mg Mg Ste, ste,

b Jlesl 5 JKul shS 100 Joho jlad L.l ol plasil ) &Sl ¢S 69, CU LaleT -0 Jlo

odalie 55 SoinnS Al o oS Oloen sbar STl ¢ J gl 5Lib 2815 & Cul e coly 31 5o

JSCal kS OF b 1y slopim DT i 5 SISl ST VP4 bl Ol Jlos! dha) 4 Jlosl (25 7 555

S ol Gl Al S el &l 5 okis S (b e glie drsles Sl o gllas Ll 0l S

(J=~

ol il 25 O n S 00355 8 55 ool 55 (O Jlosl o) 4 03,15 5 457 3 45 a5 i,
(Aoy)s = (00)f—(03)f = 160= (09)f —150 = (01)f = 310 kPa

(0' )= (o) —(Bug)y =  (0');=310—54=256kPa

(Ulg)f = (UB)f - (Aud)f = (0"3)f 150 — 54 =96 kPa

o) s — (04 256 — 96
Cu:(l)f2(3)f= . _ 30

, (@)= (a )y . _.(256—96
¢CS=S‘"1< L) e = sin (SEerg) = 2670

= ¢, =80 kPa

(Gll)f + (Jlg)f
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kg

0, =03+ Ao = 0 =4+3=7 = 01:7W

0, = oztan? (45 + %) = 7 = 4tan? (45 + %) = ¢ =15.83°

! ! / kg
0'120'1—u = 0-1:7_18:52 = 0-1:52?

! ! 7 kg
0g'3=03—1U = 0'3=4—-18=2.2 = O'3=2.2W

! !

o', = o'stan? (45 + %) => 5.2 =22tan? (45 + %) = ¢ =23.92°
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Grouting pipe
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Concrete Formed where Cement Grout
Penetrated Ash Fill

Olows Slegd 3255 sl oslannl b (LSl o (5ialS (28 )0 (358d0ee g5l slly V=7 S8

1- Fenny Compton
"

S i Ssruo 5SS — ¥ I Kl




S Sgumd 558 — ¥ S Sk

5o LS by Cwglie S5l gl (SaT o s sbwl 5 ST G5 ¢SS el gilelul
b g 5558 w55 ST 355 sl B )U 3,10 lanle (SaeSTl 5 (63 )18 Lol el L OSGl ohow
S gl ol I b Ll GayAr 35 53) Sl OT (5557 Jae (Y 5b 0L 25 cnl e 51 S 38 o
el odaT Szt ST (clady st b o S5 glacad 53 03l Fo sl g3 gk 3l sl
3 53 B e 6 Sl g e e 035 S5 )3 Toli s ST Sl eslitul s g jell 5 5 sa
o) ook b ST (slady i (6557 Jos 5 Sllas pLasl 51 g 053 0l 53 isls 245 T 5s " s go
Cas &S gaand S yglons 45 IS 45 o 530S i gie ) b 4o ol (b ¥ 5 i Ci IS )

Wlls aelsl Oloman (s g 0ulis

1- Handy and Williams 3- Des Moines
2- Quick Lime 4- lowa
CE) ‘rr

S dgrumo $50— Y S Sl




S Sgumd 558 — ¥ S Sk

P 5 I LSl b3 s b gy e 5S> Ll STl SIS

Ol ol Sl last ¢ SLblb 285 5 Lig 1575 Cadb il e STl SIS -

Ol jaz g ol Ll 0k olid 5 gaze 73 5 P ol Lo 75 (b S SO as 5 65 J ool -F
gl ats o8l LSt 0Lyl 5 gemmn 175 hoar 5 e g L (Sl SIS -F

oty DLl ¢g 5,0 ST Jo etige ¢ Slogd DMyl T3 (i me p ol dw 1875 (b tal STl S -0
S el e

)b Sl e 30 ols Loy s (b el SUIKG-#

L1 Gleswr 25 401 e (g o s 30 4651281 pual Olasls Cadb i yf i )IS7 0505 T STl $SGISG -

Dl el o313 Al i 5 a3 65l 5 05T GBSl 3 Sl Sl (laedie (STl SIS A
g O Lanl 46355l O plan edige 5 @ BUST )5 ST Cadl eeSTl SIS -4

s ol Sy Lamt 655 031 Ui gy S 875 da 5 ¢ gan g 5 smdyp b6 g 5 STl SIS -

ol adee (b ST SO w3 0g 5 Y
.ngl)alii.&\:é&k}@b—@u}f;céfuéﬁ:}&wjawk—w

VA Gl tam5 5 5 a0 Ole sl ¢ 015l 5 b i la3T Jaall) s2us M 4,25 VY

315) osls O] 46 el S g 253 9 (S50 Al daze S ¢ S lacid Gil,ll s (63 )8 sla by, - F
.\\c"g?)le.-

BT o&ils Sl el g alae Lo yuam!| 175 (6 i 5 grme 157> Cadl 665l SIS (gla Ll T 5kl (sla 25,10
NP Ol b s

16- Soil Mechanics; by W. Lambe and R.V. Whitman, MIT Press.

17- Soil Mechanics; by R.F. Craig, Spon Press.

18- Soil behavior and Critical State Soil Mechanics; by D.M. Wood, Cambridge University Press.

19- Principle of Geotechnical Engineering; 7™ edition, by B.M. Das, Cengage Learning Press.

20- The Mechanics of Soils and Foundation; by J. Atkinson, Taylor and Francis Co. Press.

21- Advances Soil Mechanics; 3% edition, by B.M. Das, Tylor & Francis Press.

22- Construction Methods and Management; 7™ edition, by S.W. Nunnally, Pearson Perss.
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CONVERSION FACTORS FROM ENGLISH TO Sl UNITS

Lengih: I fi = (3048 m Coefficient of | in,sec = 6.452 cmfsec
I ft = 3048 cm consolidation: | in.sec = 20346 % 107 m:."'_-('r
I f1 = 304.8 mm | ft¥fsec = 920.03 cm?/sec
Py s
: :E = {j(_\.'__‘:__h:n Force: 11b = 4448 N
i ) ;w_' (1] = 4448 ¥ D kN
n. = 254 mm | b ~ 00,4536 kef
Area: B =929.03 x 10 m? | kip = 4,448 kN
1t = 02903 cm? | L8, ton = 8806 kN
1 112 = 029,03 > [(*F mm* | Ib = (14536 % 10" metric ton
Iin® = 6452 % 1074 m? | Ib/fi = 14.593 N/m
: o = ::’:;;”" s Stress: | b — 47.88 Nfm?
il RER 1 I/t = 0.04788 kN/m?
Volume: Bis = 28317 x 107 m* | LS. ton/it” = 95.76 kN/m’
1 = 28317 % 100 em® 1 Kip/r? = 47.88 kN/m?
Iin* = 16387 X 107" m? I Ib/in.? = 6.8935 kN/m?
- ) At 0 4 3
Lin. 16.387 cm Unit weight: | e = (L1572 kN/m?
Section 1in’ = 0.16387 % 107 mm* | Ib/fin.’ = 271.43 kN/m?
% 1 = S S |
maodulus: Iin, 016387 X 107 m 7 A | 1b-ft — 1A558 N . m
Hydraulic I ft/min = 0.3048 m/min 1 Ib-in, = 0.11298 N . m
conductivity: I ft/min = 30.48 cnv/imin i : e
; I £ = 1.3
I ft/min = 304.8 mm/min Energy: R it
I ftfsec = .3048 m/sec Moment of lin? = (14162 % 10° mm*
I fifsee = 3048 mmisec inertia; | in?t = (L4162 x 107 %m*
I in/min = 0.0254 m/min
I inJsec = 2.54 cmlsec
I in.dsec = 25.4 mm/sec
Length: I m = 3.281 fi Stress: 1 N/m? = 20.885 > 1077 |bft?
[ cm =3.281 x 10711 1 kN/m* = 20.885 Ib/fi*
| mm =3280 % 107 ft 1 kN/m* = (.01044 U.S. ton/f®
I m = 3037 in. 1 kN/m? = 20.885 ¥ 1072 kip/fi®
[ em = 0.3937 in. 1 KN/m? = 0.145 Ibfin.?
1 = (LO3937 in, . . -3
S s Unit weight: 1 kN/m? = 6.361 I/’
Area: I m’ = 10.764 t* 1 kN/m* = (.003682 Ihin®
I cm? = 10.764 > 10* f1? A :
= _ 6t Moment: IN-m = 0.7375 Ib-fi
| mm = 10,764 X 107" [t 5 : .
5 - IN-m = %.85] Ib-in.
1m* = 1550 in.*
| em? =0.155in.” Enerey: ] = (1.7375 ft-Ib
: =0.155 % 107%in.?2 g
I mm I L Moment of I mm* = 2402 X 107%in?
Volume: I m’ =3532 1 inertia: I m* =2.402 % 10" in*
I cm® =3532 x 10740 ) .3
3 . j_) Epts Section I mm’ = 6.102 % 1077 in.}
Im” = 61,0234 in. modulus; I m? =6.102 > 10* in.*
- i - — y +
1 em® = 0.061023 in? ’ i
rdraulic ; = 3.78 H
Force: N — 02248 Ib H}tll.'ll.lllild.,l I ma'mu? 3.2 L ft/min .
) = conductivity: I em/min = 0.03281 ft/min
I kN = 2248 1b : = :
i [ mm/min = 0.003281 i/min
| kef = 22046 Ib | : s h e
3 e : m/fsec = 3.281 [ifsec
| kN = (0.2248 kip i i
: i - I mm/sec = (L0321 Itfsec
| kN =0.1124 US. ton i % ; 3
. Lo | m/min = 30.37 in/min
| metric ton =2204.61b 3
| N/m = 0.0685 b/ licniace =097 n /e
B 1 mm/sec = (103937 in./sec
Coelficient of | emifsec = 0.155 in.}fsec
consohdation: I mfyr = 4915 ¥ 107 in.sec
1 emsec = 1.0764 x 1077 fifsec
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