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by Renardi M. (@ pardiceaords)

@ (,.) Borehole Depth
Include all significantly affected strata

=

2. Extend below all soft/weak strata
3. If rock encountered, extend >3m to confirm bedrock
4, Check locations of utilities, services, tunnels

(b) |parameter SPT AT PMT  CPT DMT  ALT
Consolidation characteristics: m,, C,
Stiffness properties: G, G, G G,* (SCPTU) G, G,*  YES
Drained strength properties: ¢ ¢” YES YES YES YES YES
Undrained strength properties: c, YES YES YES YES YES YES
(in-situ)
Soil state properties: I, OCR, K, I K,(via I, OCR(K;) ALL

“r-‘:)

Permeability: k YES' YES*

Notes: *Using a seismic instrument (i.e. SCPTU or SDMT). "Via a dissipation test on a piezocone (CPTU or SCPTU)

- i.e. stopping penetration and measuring decay of u, (see Further Reading). 'By stopping DMT expansion and

measuring decay of cavity pressure (see Further Reading)

CPT is the most relioble.
* Povides continuous dofon unlike. SPT
o Stng theoreticol bosis for inferpretetion
¢ Suibble for vorious Typey oF soil (unlibe PMT which & bethr fov cohesive So:ls)

© Aren rotio, Ca . The rotio between The wolame of disploced soil 7o the

ol of sample.  C, = Lof digeesd oo

W Ca _ d?_d2 L 48 - Yp* x100% = 89% < IO%:’_W

dsl- qb" =
v OK 5{' ﬂﬂk"ﬁlfu SBHH“.

z 2 2 z
@ Ca d"d_—:‘s = &,_':;.—s X100%4 = 33.5% > lof _ wor ou!

s

o Not OK for wadistivbed #anﬂu.



@) (@ Limit Stites ave the coitein o Stadve must sotishy % enswe it peformance.
*  UHimoete Linit Stofe (W-s) = deols with bre thet Moy cowe foilure
(keaﬁ-g copotity , shaft resistonce, Strbilily, et:.)
o Saviceobility Limt Stde (SL) - deoly with displocement; efc. that moy
oflect the 'Funcf:'ondify of the structuve.

X
2T £ B_('il (An 72 10)

R
To allow for margin of error, the actions (load) Q is multiplied by Vo  while

the maferial strength properties X is reduced by Ty . The Corresponding
resisfance R (which is dependest on X) is also reduced by ¥y

The pw‘l’:’u' foctor T O'AWS on fhe limT stale consideed .

3-":510\1/“ Steip foiti .
(b) o Lo | S

* Yembedded 300 mm below the
b = Soomm 9fowd surfae” moy be
| | T, = 23.5 kn/m? anbigneus as it uight alio mesa :

X 300 mm
U ode e SO 4 $00 ram

':M" Lu”‘, on nunem'r.a' Solu','-‘on
€ This is the one meant.

5m W cloaridy with prof &

DAIc2

g4 = 3"7 = 25 kfa
Cla Cud G
d ’;'-.‘ =18 Lk/rd

v
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Weathered Sandstone

Cush = 35 kPor

3
Te;u = 18 kN/n? m

’,

(O DALCL

_ (145in 28°) o= fn(28) =
v 7 (1- sin 28°) s

4721
N(, - .,.“280 = 29.8

Ny = 2 (14.22-1) tn28° = 4.6



1(4%2) - 1

Sq’ = |4 3 | S| = TR —| K - SI’ = 1
Casel:d, <d Y =Y —Yw :O,n
S

b B dy, —d U1
Case2:d <d, <d+B y =y }’w[l ( B )l ‘;
Case3:d +B <d, Y=Y  (d,=depthof GWT) :2
d =102 m dy = 2m 2 dutB = T'=
A8 = 0.8 m
OQ: = |? x03 = S| UkPor
U = ()(25.8)(0) + ((m)s0) +0.509(0.9)(1)(46) = 1331 kP
Rd = 4.;: B = 321 x 0.5 = 63.6 kN/m
Ry = 135(s + 23.5.0.Sx05) + 1.5(0) = 29.7 WN/m < R,\
DALC2

(1+5in 237) mt(23D
v - (1- sin 23°) T

37 -1
Ne =&zt T 1"
Ny = 2(87-)tm23° = 6SS
_ - 1(87)- 1 . _
S = 1 9 S = (8.?')-1 1 Sy = 1

Op = |? x03 = S| kPor
% = (1)(@0s)(0) + ()83)s-1) +0.509(0.5)(1)65S) = #2.2 kP~
Rda = 4xB = 722 x 0.5 = 36.1 kN/m

13
o
1

1.0 (5' + 23.520.Sx O.S) + 1.3 (ID) = 239 N/m < RJ



(i) ¥ = (s + 235205x05) = 10.9 kN/m

Sand

Let 22 % Im,

.71 ° P
1= (lo)""' x oo = 6.817%

S |= |0.9x(0-§)°}x 681 % = 0.457 m
E [ =IO

e = IO |

B = 1.0 (innediale) Ssond = O.457m
Clay
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0.95 < |.SS x '—°'?g—°-’ = 1.238

s
I

= 095 x I3 10.9x0.5 _ 122
gd‘9 = | 8y l= Seg = 1338 - 1.122 = 0.216 m

. Imndt'afe sefﬂemn‘f' = SN ¥ Sc_l._.,

= 0US#+0.2lb = 0.62m > 125 Mm  NOT ox!

Possible solutions &

e Tncrease width of foundation To reduce 9
i Pﬂ‘sm grmd u’h,wovehcnf Works on 'Ht soil (f!HPM'J surcherse, 4":‘03, h)
N Replace SoH' coil with Sf‘rmg $ill moterials Compaction, ete.




Use M1 i} no negelive shia Friction

\° f
-z DA1C2 (M1)
T, = 18kMe?  Tq = 18 kN/m? D = 05 m
Sm Cu;k = SO kP Cu;d = SO kfer Tk}umuﬂ- = 23.5 kiN/m?
T, =18 kv Va = 18 kN/w?
7m Cun = 75 kPo Cu;d = 75 kP
= =
- k—=D=05m
Engl Bg.aﬁng
Oq = (18 xG) + (187) = 216 kP
Ne = (247 (HO-Z? ‘37';) z 0.2 > 90 = ue 9.0
Q‘:U‘- = (-’LIE:O.S‘) x [9.0x 7S + (l&xl?.)] = 174.9 kN
Qbiu 1#4.9

. S e— T — . N
Q1 z = 2.8 k
Shaft Resislonce
Bored Pile — non-d-'sp,owe.nen'l' pi’e
Clay 1
30< Cu=50 < IS0 b Por

L 5oy | _ [
oc = L6 -(F2) = 0.890 = Ty = 0.8%0x50 = 4449 kP
Cay 2
20< Cu=75 < 150 UPa

" 751\ | = L
o = L6 -(F=) = 0.35 = Ty = 0755 x 7S = 5663

Q4449 x (7 0.5x5) #5663 x(®=x0.5xF)

Qs;h - 2 C 1.SS = 627'.2 kN




Fird pile resistonce

R = Qo + Qs N2.8 + 6272.2
o A ) 2

= 370 kN

(b) - S.-,.gh Pi's foilwe (Holle 1) : one or More piles Moy foril omd heace
redwes the fowndotion’s loed beorng copmerty.
the whole blok of soil beneath the pile cop

ord enchsd by fe pley foil o5 o single pier

o Block frilwe (Mode 2) '

F o o

© Q s s/Q
(kN) (mm) (mm/kN)
100 0.8 0.0080
200 1.6 0.0080
300 2.3 0.0077
400 3.5 0.0088
500 5.5 0.0110
600 7.5 0.0125
700 10.1 0.0144
800 14.2 0.0178
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@ @ (i) DALCL

Fm‘;‘ = 20 km/ﬂ" f@' k = 25 k”/ﬂ‘;
’ o - |-s""35_' iad
¢m;,\ = 36 Ka = | +8in36° ©.260
k 3m :
3 .
| . L
Granular _- .
L
,1_\1/”_] |/ Weisht of wall doean't
K, « 20H oy T ~ - S ;';5\_\_; ___________ _/r _! Mather for sliding check.
 Cox = 80 kPa, ok =0
F = 0.260 « (:';_xzoux H) = 2.6 H* kN
Fb = 80 x 3% = 240 kN
Ra 240 2
- - = .2 = 4.21
ODF Ed e 26H" = 240 4.212 H
H = #SS m__
(i) DA1ct S LY
. e
Granular
Gin Ore 8m
R '_.
b of rotation
y 1m IR R
Kax 120 N .
- PR = 80KPa, By =0}
F = 0260« (5%120x0)=0n6kn | M = 936 (4x6) = 1872 ki
FE = 8 x3 =240 N M = O
Wi = 20 x (2x5) = 200 kN My, = 200x2 = 400 kNm
W, = 25 x (1x?) = 1?5 kN My:= 125 x 0.5 = 8-S kinm
Wy = 25 x(3x]) = 7S kN My= 75 = 1S = 2.5 kim
OOF = Ra  lo(400+8s+ms) . 2372 > Lo OK!

Ea ~ 135x 1832



(b) DA1C2

Vo = 19UNAS > Ty = |9 kN/?
s _ d . E Ton ¢
P = 30 2 #y = (e

= 24.8°

_ ’-SinZ‘I.S'_

Ka = |+ sin24.8° ~ 0409
_ 14sin24.8° _

KP T |- sin24.8° ~ 2

Free earth support = No force R acting at the boffom of the wall.

Center of rofa'l':bn

7 R -

-
anchor

F, sand
HY Ka

Nofe:

wele presswe concels
eoch othe, due To eguel GWT.

Fs
ks ot
—t
SUKa
F, = 0.409 » (4x14x6) = 139.9 kv | M, = 1399 . (45xF -15) = 209.9 ke
F, 20409 x (14x6) = 2798 kv |M. =279.8 x(45+%) = 2098.5 kNm
F = 0.409 « (§x54x6) = 663 kN [M; = 66.3 «(45+6x5) = S63.6 kNm
E, = 2445 = (-',-_a SUx6) = 2%.) kN |My = 3%. x(45+ 623) = 3366.9 kNm
Fﬁ :? M4 = 0
Ra _ .0 x 3366.9
Overlrnwg ODF = Ea =~ 1.0 x(209.9 + 2098.5 + SE3.6 )

Minimum anchor fre requiced,

172 > Lo,

Fat = Fstp
10 x (132.9+279.8466.3) = 1.0x(3%.1 + )
Fa = §9.9 kN /m

b e sy, Fa = 45899 = 3506 AN fonchor__



