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SEE PROFILE DRAWINGS
FOR LEMGTH, TYPE, AND SPACING

RETAINED BACKFILL

TYPICAL SECTION-REINFORCED RETAINING WALL
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SCALE: NONE
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1-0 2
1.Si 44  Aluminium and —-fl'T 3.0H 3
Magnesium | ;
3-0 -6 ||f 1-Al +3
- 3-OH -3
(a) (b)
a
@ 6 | 6-OH -6
(b) —— Gibbsite —— A-Al +12
/ \ Symbolic representation of 6-0OH -6
Symbolic representation octahedral sheet 6-OH -6
of tetrahedral sheet Brucite 4-Mg +12
() B 6-0H -6
(c) _ _ R )
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Grain size (mm)
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E]/Zl.wo &

9 P
E

Y Ewz Cu 3#%Casiv 3ol € axdl Bwu € ave
Silt sand Gravel
BS | Clay Cobbles | Boulders
Fine | Medium |Coarse| Fine |Medium| Coarse | Fine |Medium | Coarse
Sand Gravel
USCS Fines (silt, clay) Cobbles |Boulders
Fine Medium |Coarsel Fine Coarse
Sand
AASHTO Clay Silt Gravel Boulders
Fine Coarse
Sand
ASTM Clay Silt Gravel Cobbles |Boulders
Fine Medium |Coarse
| [ T TH | I TTT1 | | I'TTTTI I T T TTTTI | I T TTTITI | I T TTTI
0.001 g 0.01 4 0.1 3 1] ™ r 10 ﬂlﬂﬂ g 1000
< < = = ™
o o &

el dwd 90 4 03101 Ll 51 LSS
Aild Cuwiyd 9 Aild3y,
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o | 1AICE wATAWMBSY% ¢ ¥ BNO 200 1 6 yw AG %A {

A-1 A4 , - )
J — C wa VWVAENE BZ% ¢ %o ENOZ200 & %0 ¥ yw A %A {
A-2 : 2 5wy Olawad ¥ Witovy %CGAveed ' A-6 ' A-5' A-4
J A-6 L " _ ‘
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) A-7

Yoo BG $AT DB AEDA L wall Aavy AN wEy, w/EA

X Awicede ¢ Cadi
Gl=(F-35)[0.2+0.005(L L-40)]+0.01(F-15)(PI-10)

)g ¢ %CiA Cu %Uy %Gl %l

) tAE °y% 2C 1 toY (¢ %wglg

) T %y o @ WUA&z C¢& dowz

Gl#0 °$SEw{ CuU el A EACIIARS ANAAR-5AF WA Y we
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TABLE 4.8B AASHTO Classification of Soils and Seoil-Aggregate Mixtures

e Granular Matenals Sif-Clay Materials
i il (35% or less passing No. 200) [More than 35% passing No. 200)
A-1 A-2 AT
Group Classification A-3 AL AR AE AT-E
o Ala Alb AZd A2 A2E ADT -
Sieve analysis, % passing
No. 10 (2.00 mm} S0max ..
MNo. 40 (425 m) max Hlmax Slmin ..
MNo. 200 (75 m) 15max 25max 10max 35max 35max I5max 35max 36min 3&min 36 min 35 min
Characteristics of fraction
passing No. 40 (425 m)
Liguid lirmit . A0max 41 mat d0max 41min 40max 41 min 40 mae 41 min
Plasticity index & max NP 10ma¢ 10max 11min 1lmin 10max 10 mex 11 min 11 mind
Usual types of significant Stone Fragments Fine  Silty or Clayey Gravel and Sand Silty Soils Clayey Soils
constituent materials Cravel and Sand
General rating as subgrade Excallent to Good Fair to Poor

Reprinted with permission of American Association of State Highway and Trnsportation Officials.
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Ara 50% of particles 0.075 mm?

| Yos | Mo

aoil is fine-grained
a0il is coarse-grained
I Proceed to flowchart of Fig. 4.9a

LL {owen-dried)
0. 767
LL {not dried)

Is

fas | Mo

Soil is organic Is clay fraction = silt fraction?
First lattar is O
'1‘95—'— Mo

[ ]

Soil s clay Soil is silt
First latter is C First letter is M

Is liquid limit = 50%?

| fas | [ |
Plasticity is high Plasticity is low
Second letter is H Second letter is L
20il is fat clay or 5ol is lean clay or
alastic silt sjlt
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Plasticity Chart
60
U—line
=0 Pl =0.9(LL — 8)
2 40
b
©
£ 3p A—line
= Pl =0.73 (LL - 20)
L
E 50 OH
[
MH
10
ML & OL
0
0 10 20 30 40 560 &0 70 80 90 100
Ligquid limit (%)
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v Aax jFé we 0dvwAB ) \BLAG c WEOCT @6 w-

. i [ £ waow AR
Solids V, Air W,=0 . Y .
é w- °cuowdayave? il avisSy
Void —Igt , X ja° il & B\
! Idealization Ve Waker W, ] X
o VY W vV AR [ avihy

¢ WAYUVG zv ¥aa83 [ aviB/y
WX jwez p v A/ PA [ @ ARG
oy RiwA

{a) Soil (b} |dealized soil
v Aa V a M a=0 W a=0
X ] V w M w W w
cuw« ¢wa Ayws M s W s
total V=Vs +V w +Va M=Ms +M w W=Ws +Ww
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V B eGu A D EAOzZ WY 6 YCE A €&0 zyv |V
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TABLE 7.1 TYPICAL VALUES OF HYDRAULIC CONDUCTIVITY, k,
FOR SATURATED SOILS _ _

Soil Description Hydraulic Cﬂductivit}r, k _

. _ _ (cm/s) _ (ft/s) .
Clean gravel 1to 100 3x107? to 3
Sand-gravel mixtures 102 to 10 3x10% t0 0.3
Clean coarse sand 10%to 1 3%10™ to 3x10?
Fine sand 107 to 107 3x10™ to 3x107
Silty sand 107 to 1072 3x107° to 3x10™*

- Clayey sand 107 to 107 3x10° to 3x10™

- Silt 10°% to 107 3x10" 1o 3x10°
Clay 10" to 10°€ 3x10™" to 3x10°®

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £




2 Gl 33 S yiol U QU (59994990 i w0)K

¢ Av %o i LAz °wEw ZA yBEDN YaAZv R Vi

§="
Vy

éw: C°pz

¢ %E Ve AX eYsE U CE w° Ewzl Y34E dwWizaeyA &Cw A A ¢
¢AYy wour ¢v Cbhbzwf Ac20 CACVWEEY WY
D10 wz Ai ¢Av éw- ¢ %éE Y%uSvd Abgyv WALy 00 wedH:

Vw 5 w- UW{(;E\

¢Av %Edwz 6 %E Y%u~»Axey awoyg

)¢AV Ut UCE W~ ¢ 3é Vi~ BNA%}Z\)I/(Dl

YAz ©9AvA- ¥o0i C%CY%~»A®ey °Ewz ¥«

Obé

X Av %o ECz ¢ %C Y%~» Aey E g £

6 Czt vy CAWPA-OwA wiyé Yovmaud, wiig M p £




kznﬂc — kT”E

S 2N S98) o 90 Comti Slewg

Ay Vv ¥afi V&jﬂli_-ﬁ].é%f(n\.ﬁg/z

PLr=C

H2o°C

¢ - v Apli 85 AAWL

(B K()—Z—V)]ﬁ C.D 0—>Cm ;onl il Al § 4.9

K ¢y Y% Y

= kr-cRr B R; =242 — 0475In(T)

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £

N1



6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £

laL Y4



— . S —
83 S 15

i 8¢ Wi w BA A ° VAC U Wit BWERE 6%C 8 MmB wAideAIC o wolp

Wb WAL A UEGVAE ! LEH CHPWE c Gug wafvi o - w/
B &€

EwP? OWwAY ¥ AR §.C C alf

# E 72 %W dAig i $EeAE B ° yiwed:

A B0 5vIAL DT sl & WA g CiS(¢ha %3 0° B O WGl

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £




Oloy gk 31 Cawid Elg3

(S) * BECU | "z %o ECE CYwW-EA%v: Wéwgliy -

(S) AcAywsg|eCl) £ ¢ £EE\

. L L ¢ EEY
S)WAAY §y Coj %Q¢aACoyE UWwWEWE vE dANGES yévd ¢
¢ EEy
gCi| £

Ty

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £




(S S o (5 pdtlin) asiond 4y Jgo!
VAFY)57 48 Gl o s pod |
gu (g0 Baell @S0 Jos lg2 Ut ol bl o2 30l (9t ] S8 Cupgby 50 i1

01 wdvaw Ed £46'9%y YVILE %E Ya~y»eA%diU w {CEAE WAR € &\ Ty
¢ 6 MF %P avAREEV KFHADZL \a ¥aard| Yaw EPay YAV & s w 2v
@ RBee Oy MWHELWED v OY¥WI & 2w WAC:T E W g ¢ %E Ya~ » A
AAP cGuc waRvWw E Yufivizj OV %€ E WYEE A - C adyBALe § vIAA «
P b EaAH & GEY |
Ti o
}

Yzzppizizzzie M7z i Mz

!
’ _,@%
- - : 1 =

(1) @ 3 (@)

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £

al}


http://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D9%88%D9%86%D8%AF%D9%87:Consolidation_spring_analogy.jpg

o 4 36 10 5 Lgw

n DIy vidle B YpoHRb o F i3 U o O XSHIERYC FY tbgpeh F b Bp PER B |
U HiFs pFR@HIE j B3 FBC | F BFABE © AB N B rpd D TH P Fr¥/HBp +

Si® Sj
¢ past(max) bl b gl SBR 9oy

We Py &P F Bt PFO XD FC EB I DY pbGpch F D BDp PR B B b
S(i <S jJast(max)
:(OCR :OVER CONSOLIDATION RATIO) gl gunl i i

PPYGoh Fd B ORBBHBDD W DDHBT K F B0 OXpHFBD TC & 3 I
OCR=\jmax/ NJjs M F'SjyhF n'

U BFp PRI |

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £

*



i ¢ MO &yog pv  AuwiCu ECA »¥z
UwbRE v E ¥ YAi® CEivOa@PEpPY wu
P Ewd  yy
,7[{"" P CpAvabCeé Bv)
é.% i TNy G RBp paA O a6 A w )
3 ; " P Cp A wbac Ac ¥ wER CEdod - Y
; \ ¢ U AAx ®log p v ! ghuGO - ¢ 4 £
i " GAD pUOEKY 8 WE C 34U wiaW
to' K AVA o & GEE Evw EAOS y
. =

Pressure. ¢ (log scale)

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £




psou sla 0918 g 3w JT owuf
Idealization of Consolidation data
0:52 \(‘ 1 Log Cycle
4~ {, d :
050 - A Cr
0.48 \\
§ 0.44 \ i: S o 1 Log Cycle *
> \\ o S
\\\‘H~~1r~\\ ‘\ CS h \CC
- i \‘m\ \ ~ \)
0.38 "":'X\l
0.3 <
0‘340.1 1.0 10.0 100.0 o
Pressure (tsf) o;'(Log Scale)
—— e eo - * C - _ eC ed _ m
(log sj), - (log sj), log ﬂg °  (log sj), - (log si) Iogos—i"g
G da~ CSde =

6 Cz+ v CAWDPA-OwA wiyé Yovmaud, wiig U p £




P39 1 (519 395U 9 (ST id il o

CDe #Compression Index $E [ ! HEawWE

~ -

(Iog Si)y - (log Si) |Og%ib8 Ao FWTE LEAYC WD T WQAIE

#Recompression Index $3 © -elii v %fv E
e - e De

|Og%id 8

#Unloadlng or Swelling Index )+ YA £ wk

~

(log sj), - (log Si) Ao @ WEE GA C2LWyh " WwaE

C=GC

¢ v 1 KL BWYD VWAE

Cc:0.009(LL—1O) altwA. .y ¢Ar Aw
LT F Oy tyly NBY
Co=0.007(LL—10) a:w%A. ¢iil Ay " 3 Zetyly JHy
€, =0.1t00.2 C

6 Czt vy CAWPA-GwA wiyé Yovmaud, wiig U p £




P19 9 S widl o 900 (sl 59 (99200 Jilg

Typical range of values

C.=0.1t00.8
C, = 0.015 to 0.35: also. C, = C./5 to C./10
C./C. = 0.03 to 0.08

Empirical relationships Reference

C. = 0.009 (LL — 10) Terzaghi and Peck, 1967
C. = 0.40(e, — 0.25) Azzouz et al., 1976
C.=0.01(w — 35) Azzouz et al., 1976
C.=0.37(e, + 0.003 LL — 0.34) Azzouz et al., 1976

C. = 0.00234 LL G, Nagaraj and Murthy, 1986
C, = 0.15(e, + 0.007) Azzouz et al., 1976

C, = 0.003(w + 7) Azzouz et al.., 1976

C, = 0.126(e, + 0.003 LL — 0.06) Azzouz et al., 1976

C, = 0.000463 LL G, Nagaraj and Murthy, 1985
C. = 1.35 PI (remolded clays) Schofield and Wroth, 1968
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Kag=EuY ] . y s
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X Lo
Passive ™ Passive Pressure
Pressuse D Distribution
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K:'vD K yD(cos B)
Where : K =(cos B) [cos B + (cos® P - cos® @)*] K =Em/F5.
[cos B - (cos® P - cos® @)*]
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