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% 12- 2 ﬂ;@:'frf‘?‘l\‘;ky‘mgé (3;7 172 47)

gj R LA R TR %3
2o FokE ¥ Fra 45 3(GEO, 2017a) % 5 if ; EF ORI EET > itk AR R
A #H 3 14+ p (GCO, 1984) % 3.2.2 & TIHBEFAI FTAC B APFELL Y
[Amd GG2/01/2017] Sk Bt B AR R TSR IR E R BB Th R
A Ao ] | B AR 3(GEO, 2017a) % 6 iF BNt A T AN 0 F BNR S 2 it e
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g ¥ FARL§ 3(GEO, 2017a) % 7 i EE RN R B Fhe s B s mRa R A o 1 2
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Lambe (1951) % 2 & [Amd GG2/01/2017]
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% 12- 4 et TORRIE (5 2T

% 47F)

] Rl A EHREY T #ax
[ & 1 TR ¥ F L4 3 (GEO 2017a) % 9.1 % WRF W an e TET BT

KA [Amd GG2/01/2017] (i) F32EP PRB KRR - KGR ~;ch ;
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(a) &+ 44> 3 (GEO 2017a) % 9.3 i
[Amd GG2/01/2017]

(b) # 2.4 3 (GEO 2017a) % 9.3 i%
[Amd GG2/01/2017]
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[Amd GG2/01/2017] BRSBTS o A 2R T 4T ik e FRE R
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AT Y Ll LT T
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BS 1377-9 (BSI, 1990)
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T RE R mﬁm?’;b e gé“k D b A M et
e o 51 Y ?}I?t#i VRFE S enplE S 2 e LI
BIE 0P & 4o BS1377-9 (BSI1990) - [Amd GG2/01/2017]




% 12- 2 et T RRIE (5 3T

231

% 47F)

RIE E A

her

B S 4

= PR iR

() P-ik 2
K

(b) & % -k

(c) A4 12
itk
& {7 R
=N
(A=

(@) & F A4 3 (GEO
2017a) % 15 i
[Amd GG2/01/2017]
(b) Bishop & Henkel
(1976)

CFHFI1ppEp
% 374038 & ; ok
5 (1986)

Poik 2 PURRIRE T RS TR BORT R R o F ¥ MR Lok s L
1o FonaRA AP E B Sl BT AR M T 0 W #}@%ﬁd BEIY
KRBT R FEORE R G PR RE PR AR E AR FRIMEF -
R EReT e R TS KkPa ekt o BEREE%R (A% 2338 ) -
Arg* PR T EE SR (L5 2038 ) @ AR 3 #RT 5 R ki
P

TR F S H oz ghipl3E 0 AoRf de 3t HUORRE S 83 apl ik
#3184 KO o

’ ———%Pé‘%"’ ¥

ERT ARG

Akroyd (1969); ASTM
(1985i);
#HpraipmpLp o N
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IOEE™ 3
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[Amd GG2/01/2017]

(b) Bishop & Henkel
(1976)

(c) Rowe & Barden

TLRGEAL AR FEE S TR NIAE R R SRR RRIREL- A&
@ ERIE 2 GE VIR RS R HICIME R R 0 R RE LR ©
FREFR RO A2y 2 B 75 23EE ~ A foryF gl > BiFR

LA > RTBEFRAINLE FEF o g fRT > ¥ & _Rowe ¥ ~ ¢ a3
BET{VRAOFR P E AP T E250mme FRFE{ A TR { £ &R
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Site Investigation

Investigation

Design and Construction

-

Stage Activities Progress
Recognition of need for project
INITIAL PROJECT CONCEPTION
Desk Study Desk study, to obtain |
basic knowledge of ' Basic project
ground conditions concept designs
Recognition of | |
major problems !
i
Site reconnaissance i Contirmation or
and preliminary ' amendment of
. field investigations design concept
Preliminary !
Design of main Preliminary/Detailed
ground investigation Design
Ground Investigation ! ‘
Information recovered Modifications to
Main during investigation detailed design

Construction

Post - construction

Report on Main
Ground Investigation

{

~ }

» Finalise Design of Project

| f

CONSTRUCTION

Recording actual
ground conditions

Further investigation ‘

* Modifications to design

f

Modifications to design

: f

COMPLETION OF CONSTRUCTION

{

Monitoring behaviour
in operation

: f

1
. Maintenance works
1]

Legend :
’ Exchange of information
Note : Figure adopted from IAEG (1981).

Bl-meamg
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Legend:

JJ//%} Mid-levels Scheduled Area  —=—== Mass Transit Railway
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Hote 1: 20000 Map Sheet No.1 will not be included in the new
geological survey

Bl 3- 57k 52 &34
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S

0 2 4 & 8 Wkm
Scale

|

Boundaries of the GASF Areas

Geotechnical Area Studies Programme [ Date
(GASP) Reports and Maps M e
11 o LLENTIQl NEW I1Ermimonegs (17
111 - West Mew Territories 1987
Iv - Morth West Mew Territories 1987
v = MNorth New Terrilories 198
vl - North Lantou 1988
Vil = Clear Water Bay 1968
vIIl - Morth Eost Mew Territories 1988
1X . East MNew Territories 1988
x - islands 1988
X1 = South Lentau 1988
%11 - Territory of Hong Kong 1989
Mote : Reprints of all mops are held in the Geotechnical Information Umil.

W 4- #2554
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i
|
i

Low Geotechnical

Limitations

Class 1

Clozs Il - Moderate Geotechmical
Limitations

Closs IIl - High Geotechnical
Limitations

Closs IV = Exireme Geotechrical

Limitations

NE L

BS5-#2 %L 37

- :
3 ] s
- s
nl

3 s 25

i
-
e
-

\
D

Colluvium [undifterentiated |

Hong Kong Gronite

Dominontly Pyroclastic Rocks with
some Lovas

Quartz Monzonite
General instability
Geological boundary [solid]

Geological boundary | superficiall

=== Photogeological lineomenl
—u— Catchment boundary

55, Sirike and dip of beds
v s § b
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Slope No 11SW -B/CR685 Trial Pit No TP 6
Location Garden Road Sheet 1 of 1 l -
Logged by : A.N.Chan Method of Excavation: Hand [ timber shoring Date Excavated : 1.1.1983
Checked by : AN. Lau full height)
Date 5.1.83 Co-ordinates : E 34444 .44 N 15555.55 Date Backfilled : 20.1.1983
Samples Depth | FACE A : FACE B : FACE C : FACE D :
& Tests {m) Width = 1.60m | Width = 140m | Width = 1.60m | Width = 1.40m
I X 0“‘.“.'1‘_? L L I (R |
: [
IAO—C’—- ‘I.O': == all =g . )
1Be 090 - "F3 'b":A "
1.5 — x o grick x Fi 0 t
2 x : st tch | . NREE:
2 1-0x 0. j— Stone pitching T Boulder MM -
® 2Ae zofgSand&gmvel ¢ C{ . F
we = ., |Bouider m/n |
2.5 - o |.° / -
p - - x ' . C
3 { Bricks & gravel - x Brick -
3 4 _ X o ) [} "
® 3ae - 3.0 ] o ° %_ e F_,0 [ ’_ J_:_ = ;t—
3.5 * —_— | x - y — 20 - F
1 —_ e — | X Drainage s
‘ A 4 .0 Dmmage pipe L x Drainage — | pipe a
* 4 x o pipe ° 9 o L
iBe : — X — Xoeo| — -
s as R o x? — {r~n° x’ -
T ¥ == A =1t
5.0 ] Base of pit - -
4 + -
. S -
Legend Description Grade Plan (not to scale)
.,oq F, | Loose, dry, Llight brown, gravelly silty SAND (Fill) N
2~0 - |Loose, dry, light brown, gravelly silty SAND with
o "xF2|many roots (Fill}
X0 | Loose to medium dense, dry. reddish brown, slightly
© . x| gravelly, silty/clayey SAND, with pieces of glass
© .0 F3|and brick (Fill)
4 / Soft, moist, dark brown,organic, slightly gravelly,
A | SILT/CLAY (Old Top Soil |
x— 0 1L Plate bearing ® Large disturbed
— Soft, moist,reddish brown, gravelly, SILT/CLAY test sample
x 89y |(Colluvium-matrix). Slakes easily. Hand - |nsitu density g Undisturded
A penetrometer strength = 40 kPa test sample, hori.
v v Moisture . Undisturbed
D Angular to sub-angular cobbles of moderately content lest sample. vert.
¥ ¥ |strong, dry, dark greenish grey, inequigranular, o A water sample @@ Block sample
0" . moderately decomposed coarse ash TUFF 3 Seepage tZ) Photograph
{ Colluvium - rock fragment) o Small disturbed 4 Bench mark
Y WD sample
Contractor : A_N. Company . ) P
Works Order No. - 2/1/93 Engineer : A_N. Lau & Partners

B 7-pl@yep A (F011)
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Type of Excavalion

: Hond-dug

Contractor : A.H. Company

Face C

Trial Pit Me, : TRM B

Sheet 3 of &

Study Area

Area A

Winats Bk

" . weak . highly to moderately ]
i W J,"'""‘- decomposed GRANITE and with
047 gy T iRk Y relict jeints T
= | 25 fo b .
- . f L i n
E f * | with -
E / some o
! e S X
T S [ ]
: 1~ 1N :
L 4 Ed * & - |
L o ] -
L - - - L ead
i 3.5 1 .II ]
L r - - - '; o
[ Dry 1o 1 &+ ;;
LO0m LEN i 4 ;
s g Trial pit complete at £.0m depth o
- j o5 nstructed E
- 4.5 = =
e — L — L5l e e —; — c———
Legend : Remaorks : Plan ] ik
s Small di ) ! egged by :
H E,,‘;, d,,;r:::f;:d‘::::r. Laorge granite corestone I-&H A, N. Chan
B Undisturbed sample, vertical - ;‘”“B‘d adjacent A Chacked b
il o Face DO. hecked by :
s :m:l:?x;mu'M"""m Squatter platform gl o AN, Lou
4 Water sample adjacent te Face A. o
¥ Insitu density test Date : 18/3/82
M Moisture conbent c

B 8-iplzdrup i (F6]2)
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A.N. Company Level : B.0mPD [Lt-r!l.: 18.0 mPD Sheet 1 of 1
Date -?lﬁ"-'f - Date Enﬂglél-d - | D-uit:l:ql;lﬂlfd - I Lngg:t'l' hﬂ Chtl:lj:llf lbL:
Distance Discontinuities

fram |Slope H‘:::::d Descriptien Legend 10 Direction] Hature of
Drr':a]m Angle | on) and Sample Data i/ Dip Infilling
v i Drainage channel (300 = 250mm |
- =10
13 Hatural slepe covered with small trees -
and grass with coliuvium beiow.
" Boulder of strong to very strong, dry. dark ]
- n* greenish grey, slightly decomposed fine =
ash TUFF, 600 mm in diameter. ]
= § - H
' SOV
Top of chunamed cult slope
~ 10 1.6 g
. ; . =
Loose, dry. Light yellowish brown, silty SAND | | " = "]
L ¢ with some sub- rounded boulders of highly M_Jl Q
moderately decomposed fine ash TUFF .
i [ Colluvium ). The beulders are up to I00mm {:‘ "ar
- 55" in diometer and their proportion decreoses . =
| in an upward direclion on the slope. :
—12.4
L 9 Extremely weak. dry. light yellowish brown,
highly decomposed fine ash TUFF [very
B dense, slightly grawelly sandy SILT/CLAY],
= & 11.3
Moderately strong, dry, dark yvellowish bBrown,
i moderately decomposed fine ash TUFF with Grade
= 3 very closely-spoced, persistent [over 15m); '8
B 10,0 —| reugh and planar, tight and dry joints
hdinnin-g 10° - 20%. Very weak highly
~ & fl decomposed material exists adjacen! to
B "l“-u joints
= 3 62" ;
Wery strong. dry. dark greenish grey, 23Lem,
i slightly decomposed fine ash TUFF, 215/87, Surface
= E _l#_ﬁ!- ars m=.ﬂlug-=?===4 FF='=“'“ 1’”5‘. ilﬂlﬁlﬂﬂ
i rough and planar, tight and dry, with :ﬁi;‘l'
yellowish brown surfoce staining.
= 1
[ Baze of he 3leps
~ 0O 6.0
Roadway
Remarks :
Legend : Sketch Plan : )\ | | Sketen Section :

®  Small disturbed sample Roud ik T e L

» Lorge disturbed sample - H 3 Dsinage channel

= Block sample -

T nsilu densily test z '1‘ -

m  Moisture content tezt L

i Water sample I -

LB Seepage ST

{2} Pheotograph L Hsad




248

Project: Mew Territories Trunk Road

Caisson Meo: 1 of Bridge 18

{ The jints are medium-spaced, rough

Location: Meorth Tai Pe to Lam Kam Road Diameter: 1.25 m
Methed of Excavation: Hand-dug Co-ordinates: E 33791 M 34 802 Sheet 2 of 2
0.0 10 29.5m Ground Level: &9.03 mPD
Weathered |, Caisson Leg Reduced ) S o
Mass Lewvel Discontmuities Finrsh| Tests
Zone |[™ | 1 [ 2 | 3 | ¢ |imPO)

B SRR N R
W
o
=
=
Highly
wnl’:tru Ground ."."'
grancdicrite o
]
ML
O
4.5
The joints are closely to medium-
spoced, rough ond plandar. very nRarrow
grancgionne R U LU TLE . 1 AD
:!,ﬁ'l LN - & -l extremely weak highly decomposed rock. | & l
30 Base of Caisson 19.53 | 2-Smm thick. Flz2. - ]
Legend: Materiol grodes Notes : Legged by :
(1) Mixtures of Grades | &4 M. Chan
‘I s 'II L Completely decompossd —  Joint IV and ¥ materials
i - - L i
] . f : present ane Shown
E}H IV Highly decomposed q-m :H‘lﬂ'ﬂl.rl-l'ﬂ. q:ﬂf‘ll viEin using overlapping Checked by :
= Fl racture index symbols. A.M. Lau
o Made Aecom g
MY = ag H Schmidt hammer test {2) Discontinuity data
[ Jmees :?n:trl‘:-.l.h at 0.8m clc are given separately. | Date :
==f==  Foult AD  Air drill test I9-6- 84
Contractor : A.N. Company
Date Started: & - 6- Bd Date Finished: 26- & - Bi

] 10-Example of a Caisson Log
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L-leg derric

Manila rope

Wire drum hoist
Cathead hoist

Transmission
Power unit

Retractable

(TR L= LR L

Reamer —=t

—_ = Yy
Diamond casing shoe :

Bﬁli and clevis
Dnuble sheave

~— Water swivel

Y- Feed pressure gouge

——SBTTIng Pt
~— Flush type casing [

Bl = =g

e Core -barrel

Diamond  bit

W 11 - e bt - ek

Varable
displacement
it B Pl i

Soil derived

from
Insitu Rock
Weathering

O =

=y '_"uf__-_"'"‘l_f_ e
Drill rod coupling ) AT
h|-—-DnII rod Rock
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Valves :
A

B
c
D

Air supply control

Foam pump speed control
Drilling supply fluid control
By - pass control

Rotary ;
swivel Air foam Air Alrm rsm :
head | ﬂ pressure pressure ol ey
f/ 1| gouge —— gouge —, II
erllrng Mixing nozzle
rg - l
c j
1 I [ =oam ¥ § fl = 11 |
- Airf/foam flushin wid
AT J r_returns Flow I"?'IEtEF J‘
cuttings &0
Drill rods
i e Water and ELTJ:'I"I'T:I ar
[ l foom addiiive Ee ”m'l_'ru:;t.
(plus slnb-hzw]—y/ fq":r":l %
Core-barrel
Suction hose o - injection
Borehole et

200 litre drum

Bl 12- 3§ i 7R & qoih ik k sueh- ke }
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-
Sinker bar

e Sldng Pameer

Vo veres o ball

fogor™” woive cosrnly
¥

- Compier head with
; SBIdreR SPOCE

Leaigth

=3 Curting shoe

| — isee BTl i

p Sairple tube 100mMM
crameter Dy S00mm

Ares ratio (M) 4 ———— (130
D,-'I
T

Ingde Clearance | %1 ;—31?.'—%?-:101‘:!

By = Oy
Oy

Dutsde owaronce 1% = 1109

B 13- - 4% 2l F SR E
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Connection to

drill rods

e
2

i

T g T T Ty Ty By T T By P By By By i B B

|

Non - return valve with parts
having a minimum cross sectional
agrea of 600mm? to allow free exit
of water and air above sample

Screws attaching sample

B el bm alalcim Bl
TULE TU Wiive edu

Thin-walled sampler tube. samples
commonly 75 to 100mm  diometer
by 1m leng
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.
Coupler to hollow drill rods
Sampler head P Piston rod screw clamp,
left hand thread

kl ——— Spring-loaded cone clamps

LY

= Exit ports

e
%
|4
|

varwwra. |

Piston rod

ror e
-

Piston with rubber sealing ring
and vacuum relegse scréw

Bl 15- FR#1 RS
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Drill red coupling

woter flush duct ——

Bearing housing

————r

=5

o e

I A A

| 1
£
il 1
F %
F 5
s
H !
.-'I"_
i ili
H i
HIA | = Inner tube, cores
i | commonly 61 to
I W 79 mm diameter
il \ by 1m long
it 1
il H [f=————— Quter tube
i i
| \

——— Reaming shell

f Extension tube
il

]

:. !:Ih Core lifter case
: 4l Core lifter
--ﬁ. Drill bit

B 16 - g4 4~ F 7 & (Craelius T2-101)
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water flush duct

Quter tube

Heolding tube

Split inner fubes,
cores commonly
52 to 102 mm diameter

by 1m long

.

Drill rod connection

Flug to blow out walve

Bearing housing

Blow oul valve

Reaming shell

Core lifter
Adaptor
Drill bit

B 17- 3 7 ¥ f5e0= F g &) (Triefus HMLC)
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o

Sediment tube ——f-=

Drill rod coupling

Flush duct

Swivel

Retractor spring

Mobile inner
tube head

Quter tube

Inner tube

Spring core -
catcher

Drill bit

Drill bt

s A
A | =]
-“\—F'qu.h water

(a) Coring Soft Material
(Inner tube extended])

g

-
.\—Flush water

(b) Coring Harder Material
{Inner tube retracted )

Drill bit

Vent

Lirer, core TLmm
diameter by 1m long

Inner barrel cutting shoe, 72mm internal
diameter (max. protrusion 50mm)

Bl 18-+ ® 55= ¥ 4F< F % & (Mazier)
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Ventiloted plastic cop
Protective droined metal

surfoce box [lockoble | —e] T

o

Concrete plug Eerp, -

=] [=]

Borehole

o a

"_'..-f'-—--.

| 32

19mm 1.D. plastic pipe

Gravel or m'ﬁd :

_ plastic pipe ——

backfill

- ) ls "
Perforated plastic
pipe wrapped with °
filter fabric ———0u0u_ |

‘ Gmd'ed sa:'-d

(a) Standpipe

(b) Open-hydraulic Piezometer

Cement - bentonite
grout

:I'umpe.d bentonite pellets
or bentorite balls

Pezometer tip
see detail at (¢

Tamped bentorite pellets
or bentonite balls

— Cement - bemtonite

grout [tremied)

PVYC pipe, 19mm LD
lower part perforated

Vil il i A A A A A A A A ST

TTETLAL L

+—— Low air entry porous

plastic filter or similar,
300mm = 35 mm 0.0,

= BTy I o T P R T
‘f””’.’"””""ﬂ i Wil i A

(c) Casagrande - type

Open-hydraulic Piezometer | Not to scale

B 19 - — dkehz F ol el R R R
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/77 Twin plastic
tubes

| Pl

VA

75 mm = 50mm 0.0

- L - L}

{a) Piezometer Tip for Use in Borehole

Twin nylon-polythene
tubes . approx. 3mm 1D

Smm 0D
Brass body
Rubber gaskel
o “Ja——— Fine - pored high air
eniry pressure slone,
Central stud 100 mm long by
37 to 50 mm diameter

Rubber goskel

(b) Piezometer Tip for Use in Embankment

B 20 - — S B AN R RIS A I
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Bl 21 - 463t ¢ B R e % K &
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—s+—o—o— Qbserved piezometric response
Piezometer tip level

Bl 22- %R L8R b
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Rigid plug
25¢ by L0 approx.

Strengthened

g Non -slip tying  lugs

bowline knots

Auxiliary

tf drainage hole—~>
£~——Nylon
fishing line é-——intcke hole

O

l+—— Halcrow bucket g
T British patent %
A No. 1538487 -
g (See detail ) z Plastic float for easy
' /| visual observation of

water level in but:k.c.vtd"""'Y
=

6 number lead FRONT VIEW SIDE VIEW
weights (min
0 10 20mm
total weight 100g)
Scale

Figure 8 knot

(a) Assembled Bucket String (b) Bucket Detail

Notes : (1) Scale is diagrammatic.

without sticking.

B 23- %Ry (FRE ) #1538487)
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Piezometer Buckets Record

Piezometer No. : Pi1 Design (Critical) Depth of Critical
Water Level - Water Level below
. Top of Standpipe :
Location : Royal Observatory
Number : 5 145.5 mPD L4.0m
th 25m - 55m
Buckets : [5):‘:«: ag 0.75 m
i N . .
) Level of Top of Standpipe : 149.5 mP
Date Installed : 214183 ! ? PP 85 meo
Tip Level : Ground Level : Denth of Tio bel . ¢ Stand
epth of Ty elow Top o tan e . 6.4m
1431mPD 149.3mPD 7 ? ? o
Measured Buckets Found Gow!l;\*
tai ep
Date G.W. L'. lo Contain Water Indicated Comments / Weather Recorded
Depth by Buckets by
m a2 3|a]|s| ) n
(m)
12.5.83 Dry > 55 Sunny HYC
20.6.83 59 v L.8-55 Fine WPF
11.7.83 6.2 >55 Sunny HYC
2.8.83 5.5 VIVIVY] 33-40 Cioudy HYC
14.8.83 4.6 vV L.0-4.8 Cloudy CKC
Atfter storm / fine today
30.8.83 3.8 VI V|V . .
Vv <25 Exceeds critical depth HYC
Legend : Bucket No. : 1 2 3 4 5
* Depth measured from top of
standpipe Depth* (m) 250 | 3.25| 400 | 475 | 5.50

B 24-3BRF:EFFAHF B
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|5'D|
'

-———— Connection to BW
or larger drill rods

=—— Coupling

i
n
—— L no. 13 ¢ vents
A i
N
8
b
Q split barrel
" \
9 \
P
-+
uw
=

—=—— Driving shoe

B 25- 1R85 SREFY 370 FHRER
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-_'-|Exh¢nc5ion rods
“ Rod and pipe coupler
Intermediate
steady bearing
Borehole casing
%
R

Extension pipe

Vane protecting shoe
Bottom steady bearing

Vane rod
in sleeve

05m min

Vane

(a) Borehole (b) Penetration
Vane Test Vane Test
B26-FrTrEs

Sleeve (packed §
with grease]—j

M

o
SECTION

VIEW FROM
BOTTOM

{c) Details
of Vane
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Ground level
T

Ground water level
¥
v

1200

900 approx.

1800
l

Sond ——————a

Graded filter material

Base of standpipe perforated
with 3mm diameter holes

frings of holes to be at 15cic .
12 number holes per ringl
wrapped in hilter fabnic

Screw - 0N cap

 ANANNANR AR

T ——
-
"

#

Hollew drill reds or Gl pipe
with watertight couplings
{or standpipe piezomeler]

: NANNNNNNANNNNNNN 2

The water level inside the
casing to be maintoined at
the same level as the
ground water

4 Borehole casing

p———— Sand

p—— Bentonite seal (Attopulgite

may be used 1n Saline water)

‘|'
-1

100-150 diameter borehole —’-—l_.'

8| ‘
ug

-
g :
g

] 27 - B3 535 SRR en- mfe}
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Casing

.

e e

D G IL

E= 2mL

log, [(2L/D}+4(1+ ([2L)2/0))
la) Soil Flush with Bottom [b) Soil Flush with Bottom (c) well Point or Hole

at Impervious in Uniform Soil Extended at

Boundary Impervious Boundary

F=2D F=2.750

NN

-l
F= 2mL F= 20 Fz—r2.750
logliL/DI+J11+ (L1D)?)] 1+18/M)(L/D) T+ 1ILID)
(d] Well Point or Hole le) Soil in Casing with (t) Seil in Casing with
Extended in Uniform Bottom at Impervious Bottom in Uniform

] 28 - 43t 238 S plsE Y i § i F
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For cylindrical piezometers

L is the length
D is the diometer

F L Il L

Length ! Diameter Ratio of Piezometer

20
18
16
LF
o
w12t
5
IT]
2 1w}k
7]
-
=)
£ atb
w
i
§ &f
:
5 ‘l—
2..
0
Bl 29 - &

2 i G ]

10
IL/D]

BEF Gl B R E D b
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Falling - head Permeability Test

FIELD DATA Borehote  BH! Dote 18.12.06
Depth Drilihole 0?7 Observer __A.M. Chan
Time Time |of Water hy = by
on | Elapsed beiow 1 [dy-dy)| 5. | Use only CLEAN water for test.
e i P o | Has water been added during boring 7 Yes/No
0 9.601m| 3.29m| 1000
1 ol 9.ass | 2878 | o919 Internal diameter of
casing = 127 mm
2 ol 10008 | 2821 | 0.838 - ﬁl.__{
3 0| 10300 | 2430 | 0777 o = =
Depth of caosing = 1.07Tm g | =L
L ol wese | 2208 | 0718 s BL. < K
5 o| wess | 2082 | 0889 Gl s
AR Lot
6 0| 10826 | 1.904 | 0.608 “
b=
7 o| 10985 | 1.7¢5 | 0.5%8 = ¥+ -[‘;
pt water
] o| mico | 1830 |os21 at time of test 2
= §i.00 M DEiGw p
9 o| 1227 | 1503 | 0.480 = :
10 0| 1366 | 1364 | 0.435
15 o| 182 | osos | 0.290
W —— W
0 O] 12085 | 0.685 | 0.212
Depth of casing
z 10,67 m below =——Casing
T G.L.
o8P a1 .
08 | I
i | Depth of hole | | |
oSl — ;I"_’-‘"" below : 1 L=2.23m
| W iR 3.
= 05t ra : !
£l£ gul _L
- 0T = —— L.L_d
: e
5 9 ‘
> 855 | ™~ Diemeter of hole
0k \ R"}‘- below casing .
‘ | D= 140 mm
0.15 | |
¥
|
u._l B e i 5 i i i i § i j
D 2 & 6 8 1012 14 16 18 20 22
Time (min)
CALCULATIONS :
A
K=

S g E-T%I'—"'" - 001538 m?

F = 2.5 (based on case (d) in Figure 28]
T = 12min & 60 = 720 sec

A

K:H

therelone .

0.01
15 x

z 001539 . g5y 10 mss

T20

i

30 -

EES SRR R g

>

]
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Lifting cable

e

By-pass wvalve

Pressure
gouge bottle
= Water K

Compressed
air cylinder = RPPY
for inflating W }=—Pressure Egﬂ:.';fi alve
packers gouge :
—]h i D - L Top pocker
Inflating = Casing -
pressure 141
control + i
volve Drill rod i e
H =

=

Air line taped Control perforated rod

to drill rods 1

ta————|Incased borehole
——

Airline connecting top

pneumatic packer
in testing position

LN\ X I
?‘ s:-ct
Inflated double

- and bottom packers "
- Inflated single pneumatic =
Di tinuiti packer in testing position e
scontinuities |
[
—_— |
= T =t——0 Bottom packer
T F_f c
B 2 ™
Xk 3 =
>I f}:' - —
7 - -+
W rd Bottom of borehole
Bottom of hurehnlef,_f:"'i b L Y LN [
. J . 8 o

(b) Arrangement of Double Packer
(a) Single Packer Test Arrangement

Bl31-3te & (wok) Rlggen- Sped
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Field Data from Water Absorption Test

Borehole No. T3 Test No. L
Date of test 24 1.7 Tested by AN Chen
Packer type | delete as necessary | | Tested Section from 19.81m to 22.86m

Wﬂfﬁg:‘h'“ , , Depth of Hole at Time of Test 33.84 m
L Details of Casing at Time of Test -
Packer pressure 276 kPg Gauge Height above Ground Level 1.32m
Depth to Centre of Test Section | measured down line of barehala) 21 AL m

Depth to Groundwater Level | measured down line of borehole ) 21.34m
FIRST PERIOD Gauge pressure 124 kPa
Time { minutes ) 0 5 10 15 Average
Flow
Flowmeter : :
Dipstie reading ( | || 2186 | 229.3 | 2399 | 250.7 [ 1/min)
water take ( 1 ) 10.7 10.6 10.8 2.14
SECOND PERIOD Gauge pressure 148 kPa
Water take { 1 ) 14.6 14.8 15.1 2.98
THIRD PERIOD Gauge pressure _ 372 kPa
Time { minutes) 0 5 10 15 Averuge
Flow
5'.?‘.".":'?.'_" reading ( | ]| 2559 | 2766 | 2975 | 3185 (1 min )
|
Water take { 1 ) 20.7 20.9 21.0 4.7
FOURTH PERIOD Gauge pressure 248 kPa
Time (minutes)] O 5 10 15 Average
Flow
Flowmeter . o e
- . . N o o I
Sinad reading | 1 J] 545 69.9 85.4 I 101.1 {1imin)
Water take ([ 1 1} 15.4 15.5 15.7 3.10
FIFTH PERIQD Gauge pressure 124 kPa
Time [ minutes) 0 5 10 15 Average
Flow
Flowmeter
. reading ( | )| 3773 | 3886 | 4000 | 4115 {1/min)
Water take A 1.3 1.4 1.8 2.28

Bl 32- 3¢ = (w-k) /F"J;?—L“?#“'? i




271

Water Absorption Test

Borehole No. T3

Test Mo,

uriinglg imcunanon rrom Horizontal LL"

Preumatic /[HydravhetMechomeat _ _

Packer Pressure 276 kPg Casing Details -
Rock Type GRANITE GRADE I
I Flow I Gouoe Pressure IFrir.l'inn H-nﬁlml Tratal Haad I
(1) (&) 15) (6l (7] (8] (9]

Vertical Depth 2.1% 124 12.6 15,26

to ground-

waler from 2.96 248 25.2 iT.86
G.L _Zl3im (2} &7 72 37.8 s,s.v B0.L6

Height of #&

Pressure 1.10 248 25.2 £7.86
Gauge above 2.28 124 12.6 4 s
G.L._L¥m (4 ' ' o

5 |I
-— 3 i
=
: =7
=2 -
o
1
-
]
0 10 20 30 &0 50 60
b imetres)
From groph : Q/h = __3.4/54 Tested by | Calculated
L = %q = 2.06 lugeon units by

B 33-4t¢ B (Bk) BlEEF 6




272

gleed
hole

Bottom

body

Top body, connection
ta drili rod or cable

Foeam rubber pad

Pins to guide leaves

Brass or stainless
steel leaf with
foam rubber pad
on outer surface

Impressionable
thermoplastic
film

Central perforated
metal tube,
approx. length 1.8m

Inflatable
rubber membrane

Retraction rings
or sSprings

Brass or
stainless steel leaves

impressionable
thermoplastic
film

Drillhole
wall

Inflatable

Central gErfarnlM rmu:;g:ﬂm
@

metal tu

{a) Deflated Position

(b) Inflated Position

B 34-Birdfs BEE
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Impression Packer Survey - Discontinuity Log

L e e e L LLEL T LY

1550
i gL e
o oG N

Description

617 |121.48
6.23 |121.42

6.6 T121.0%

6.8 $120.85

6.95 | 120.70

7.2 112285

/zuuus'.-r—

2| 195 66 |51 - |7 -

Extremely weak, dry. light brownish
red, inequigranular, completely
decomposed coarse osh TUFF
(Dense, sandy clayey SILT)

2| 2%0 | Te |G| - |7 -

Strong to very strong. dry. dark
greenish grey mottled with black,
inequigranular, slightly decomposed
coarse ash TUFF

= Joint

= Joint

§.Fgligtien
i Baddeng

T Mangasese
B Kaslin
3. Other-specify

i Evtremely nirssg 0. Smesth planar
9. Slichwnileded planos

B35-BErdte BrEFHEAE DS
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13
-
B Upper anvil , : .
L 65 @ x 65 o
: . I L5" chamfer
L Guide rod, 209
"" |
[] |
" L ! l e -]
o o i i hets
I | |
I |
o — 11 /3
-ﬁ i l_ 45" chamfer
10 kg sliding hammer
: I "'"'"?"ﬂf'ﬂni!’gi. -
II Il 1059 = 150 i
| H
. —
! I =—— Lower anvil , | 13 I
T 65 x 65 -H_H.
/ﬂﬁ‘nrumfer
——— Extension rod, N
13¢ (to be added "
as required | | :
L~ =
g i o I I |—259
= % |
N 45
- = ﬁﬂ'ﬁ;n H-i_if‘x
Point

Lo
A—— Point ,

] 36 - GCO 45 4+
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GCO Probe Record

Site : Fill Slope along Slip Road Ma.l, Shatin Probe Mo : P3
Job : Fill Slope Investigation Date : 16/3/83 Level s0.77 mPD
Contractor : A N. Company Co-ordinates
Logged by : A.N. Chan E 836 600 N 8125 100
E E E Blows /100mm
.E":E" EE EE‘ 0 0 20 30 &0 50 0 10 20 30 &40 50
e S 2 £82 0 5.0
a2 = S % a = L'
Jn ;;r : '_'_ﬂ__ @ .
osHH  sopH 752 1.0 6.0
7 | & 5 ] .f'
i T T .
5 15 30
12 m 1.5 65
108  «SHH  eoh y
25 3 10 _5"5
15 1 11 t
i1 2 14 - .
12 1 11 2. o 7.0
15SHL  soH  85H: ymny !
7 5 24 . 1
[F] s 10 E 1
12 11 19 5 u ==
20 54 £ .
204 88 90 a 5 )
10 3 a 1
9 12 .
10 10
19 3 30 - 8.0
25 60| 95
30 18 <1 K
25 13 - !
17 a0 {
10HH  6sHY  100f . SIS
n 4 < Base of fill
10 3 - o -
51 [ =
astll  gol3l 405 Lo e
; ' {
£.5H 95 1
5.0 10.0
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Inner rod, - e Inner rod, -

T rim 12 = i 138
[ ' b
~ F ] L} E
F e o, =1 )
-t ﬁ i ﬁ 3 =
N.- i E sil g
a & a | N .
2 % 1| B i
i EE A i Friction sleeve
Fd bl "
:N :": 4
+ LA 40 |
1) ‘.? Mantle T ) :ﬁ'f
=, i al |l
IEE?! o | ; o g
— 4 1
Cone angle 60* E ﬁ
€1 - b3 fH
w f? H=— Mantle
™ by ‘H
{a) Collapsed (b) Extended i B E
k7 x
Dutch Mantle Cone =k &
£ Cone angle 60°
) Collapsed (d) Extended "
Dutch Friction Sleeve Cone
Motes : (1} All dimensions are in millimetres,

(2) Details shown follow the ISSMFE (1977).

(3) The friction sleeve cone extends in two increments to reach the position shown in (d). The mantle 15 first extended
35 mm, then the mantle and friction sleeve together are extended another 35 mm.
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13
1"': Upper anvil ,
II 650 x 65 .
- 45" chomfer
L= Guide rod, 20 @
. = 1
H -
L w | =—20%
I A
[ i
o I ’
g — | :
I [I L5 chamfer
10 kg slding hammer
! E with I'nnd?lg-',, St
P 13
e Lower anvil , i'"_'1
b 659 x 65 r.cl
45" chamfer
Extension rod ,
13¢ (to be odded - :
[ as required | ]_ I I
= i ol | 1) 250
S “l L
' 45°
Point
F
= Point ,
see detail
o
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R Smm
Adjustable crossheod
&0*
1 m
] = Locking pin
CUNNREY 3 Comcal platen |see detaill
Test specimen
- p——— Scale
— Pressure gauge |
Ram Conical Platen Detail
Quick release valve
Pump handle
Hydroulic pump
L 4
Schematic Diagram of Point Load Tester
Point Load Test Borehole Mo S
Mew Territories Trunk Rood
Project : o iraci 520180 Test Machine : ELE FLT3 Daote Tezted : 7/8/83
Lecation : Morth Tar Po to Laom Kom Road | Rom Area -— Tested by: KYC
Test Gauge . | Paant
He Rock T ; Sample| Ploten o 4yg el FailureEqurvalent orrection) | agd
H’: Hn“rw :':-Ir:m 1.;?:: Width, [Separationd Load, | Duameter, rm.’ Foctor, [p e,
th Descriplion Direction| W o Failure | P De F o lrsisof
iml Imm) {men) [MPal | (kN lmm) [{MPal IMPg)
P10 | Yery streng  dry d d i - 83 - 2.6 A3 33 1.26 &l
greenish grey 1o grey, il
Iﬁmlgfﬂnlﬂﬂ'r.lll#’l“‘" da i = [k ] 238 B3 3.L 1.26 o |
ecempoERd; macm a1 | 83 79 - leze| o3 | 51| 13 |e7
to coarse - grained
GRANODIORITE , with
reddish brown stamns
fram afiginal joant
surfaces arcund the
edges
(1] Masture Condition Diamatral E o L= 050 Mean 15(500
2= attarued BT D¢’ = D Mean 15(50) 4| 67
T : Mean I1si5000 | 4.2
(2] Test Type and Direction Awial . 0IW=D=W
d - dsamuetial nl ) D.'I = LWDIT lalS0) 1.8
= mEesl
L = snepuler lu B A = o.4s
7~ paratel 1n planes of weakness irreguiar Lump L % L>050 F = [De/50)
L - perpradeiulgl fa planes o aEanELs {H a :w u < W I 'ﬂl i
- RS §F pRAAEw GFEAlETEs o < lg = H
) Oe’ = &WDIm 150500 &
Bl 40 - Bhim U RE R AR B TR
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Bench mark

-

i

Level supporting
frame with

windowg — 14

Constant head
of water for

test —— ——y-

—Test pit or
caisson

W
s —t—10 litre botiles
with calibrated
graduations

- —=
\ ; \
\ : £ —t—5tiff nylon
. 2B H tubing supplying
= N ] | water
2 : ; i'm

Test surfoce, hand

excavated

and level

I——ﬂu'rtr steel ring,
600mm diameter

inner sieei ring,
300mm diameter
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[mm)

Cumulative Infiltration inside Inner Ring

300

250

200

150

e
e

e

|
Ponded level 0.175m above test surface t
Asymptotic infiltration rote = 3.8 = 10 "misec
| .'
| |
10 20 30 Lo 50 60 70 a0 a0 100 110

Time since Test Started (minutes)
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Proving rin
or load cel

fli of symmetry

Subsidiary loading frame

Hydraulic jack Settlemen! measurement E:Lir:m“
i Y— Main loading frame

Locking keys —| i rx "‘ Z ]

i
!‘_\ i
i :
i
—— i FEANGSS

e Spreader - '
¥ . b
[ i i
i d ‘I"
: E |- Cﬂﬁlﬂg L= ———d
[ ]
¥ £ Concrete
|- Reference or blocks
M measuring
- column
i
[ ] "
:: Lu?dmg e Line of
i column tension piles
H
Wi
(N
i J
i

—

QL

Details of Loading Plate

Loading plate (see detail)

Loading column
Measuring column
Centralising fins
Shart

Loading plate
Bedding material
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Antiquities and Monuments Office,

Leisure and Cultural Services Department,
136 Nathan Road, Tsim Sha Tsui, Kowloon.
(Tel.: 2721 2326)

(Website: http://www.amo.gov.hk)

Buildings Department,

12th-18th Floors and 21st to 22nd Floors Pioneer Centre,
750 Nathan Road, Kowloon. (Tel.: 2626 1616)
(Website: http://www.bd.gov.hk)

Chinese University of Hong Kong Library,
122 Milestone, Tai Po Road,

Sha Tin, New Territories.

(Tel.: 2609 7301)

(Website: http://www.lib.cuhk.edu.hk)

Civil Engineering Office,

Civil Engineering and Development Department,

Civil Engineering and Development Building 101 Princess Margaret Road,
Homantin, Kowloon.

(Tel.: 2762 5111)

(Website: http://www.cedd.gov.hk)

Drainage Services Department,
43 rd Floor, Revenue Tower,

5 Gloucester Road,

Wan Chai, Hong Kong.

(Tel.: 2877 0660)

(Website: http://www.dsd.gov.hk)

Government Record Service,

Hong Kong Public Record Building, 13 Tsui Ping Road,
Kwun Tong, Kowloon,

(Tel: 2195 7801)

(Website: http://www.grs.gov.hk)

Architectural Services Department, Queensway Government Offices,
66Queensway, Hong Kong.

(Tel.: 2867 3628)

(Website: http://www.archsd.gov.hk)

City Hall Public Library,

City Hall High Block,

Edinburgh Place, Hong Kong.
(Tel.: 2921 2672)

(Website: http://www.hkpl.gov.hk)
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City University of Hong Kong,
Run Run Shaw Library,

Tat Chee Avenue, Kowloon.

(Tel.: 2788 8311)

(Website: http://www.cityu.edu.hk)

District Lands Office,

Lands Department,

20th Floor, North Point Government Offices,
333Java Road, North Point,

Hong Kong (Tel: 2525 6694)

(Website: http://www.landsd.gov.hk)

Environmental Infrastructure Division,

Environmental Protection Department, 4/F, East Wing,
Island West Transfer Station, 88, Victoria Road,
Kennedy Town, Hong Kong (Tel: 2872 1807)
(Website: http://www.epd.gov.hk)

Geotechnical Engineering Office,

Civil Engineering and Development Department,
Civil Engineering and Department Building,
101Princess Margaret Road, Homantin, Kowloon.
(Tel.: 2762 5111)

(Website: http://www.cedd.gov.hk)

Geotechnical Information Unit,

Civil Engineering Library,LG1,

Civil Engineering and Development Building, 101 Princess Margaret Road,
Homantin, Kowloon.

(Tel.: 2762 5148)

(Email: librarian@cedd.gov.hk)

Highways Department,

5th Floor, Homantin Government Offices,
88 Chung Hau Street,

Homantin, Kowloon.

(Tel.: 2926 4111)

(Website: http://www.hyd.gov.hk)

Hong Kong Central Library,
55Causeway Road, Hong Kong,
(Tel: 2921 0222)

(Website: http://www.hkpl.gov.hk)
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Hong Kong Polytechnic University Library,
Pao Yue-kong Library,

Yuk Choi Road,

Hung Hom, Kowloon.

(Tel.: 2766 6863)

(Website: http://www.lib.polyu.edu.hk)

Kowloon Public Library,

5 Pui Ching Road,

Homantin,

Kowloon.

(Tel.: 2926 4062)

(Website: http://www.hkpl.gov.hk)

Lands Information Centre,

Survey and Mapping Office,

Lands Department,

23rd Floor, North Point Government Offices, 333 Java Road,
North Point, Hong Kong,

(Tel: 2231 3452)

(Website:_http://www.landsd.gov.hk)

Geotechnical Projects Division,

GEO, 23rd Floor, 410 Kwun Tong Road, Kwun Tong, Kowloon,
(Tel: 2716 8612)

(Email: anthonylam@cedd.gov.hk)

Hong Kong Observatory,

134A Nathan Road,

Tsim Sha Tsui,

Kowloon.

(Tel: 2926 8200)
(Website:_http://www.hko.gov.hk)

Hong Kong Geological Survey, Geotechnical Engineering Office,
11th Floor, Civil Engineering and Development Building,
101Princess Margaret Road,

Homantin, Kowloon,

(Tel: 2762 5380)
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GEO PUBLICATIONS AND ORDERING INFORMATION
34 1S E TREE R

An up-to-date full list of GeO publications can
be round at the CEDD Website
http://www.cedd.gov.hk on the Internet under
“Publications”.  The  following  GeO
publications can also be downloaded from the
CEDD Website:

I. Manuals, Guides and Specifications

ii. GEO technical guidance notes

ii. GEO reports

iv. Geotechnical area studies programme

v. Geological survey memoirs

vi. Geological survey sheet reports
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Copies of some GEO publications (except
geological maps and other publications which
are free of charge) can be purchased either by:

GE I N L P SR ¥

14 (3 5B 2 gﬁv:] I3 14 )

Writing to

Publications Sales Unit,
Information Services Department,
Room 626, 6th Floor,

h
North Point Government Offices, i’:}ﬂ“ﬁﬁ? /f@
333Java Road, North Point, Hong Kong. |44 8
= =

-Calling the Publications Sales Section of
Information Services Department (ISD) at
(852) 2537 1910

- Visiting the online Government Bookstore at
http:// www.bookstore.gov.hk

-Downloading the order form from the ISD
website at

http://www.isd.gov.hk and submitting the
order online or by fax to (852) 2523 7195
-Placing order with ISD by e-mail at
puborder@isd.gov.hk

X EIF‘I‘%H‘E
(852) 2537 1910)
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http://www.bookstore.gov.hk
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1:100 000, 1:20 000 and 1:5 000 geological
maps can be purchased from:

3% 70 13 g 1:100 000~ 1:20 000
2 1:5000 # ¥ ]

Map Publications Centre/HK,
Survey & Mapping  Office,
Department,

23th Floor, North Point Government Offices,

Lands

5B & B 3335
MRS 234

bR R e

333Java Road, North Point, Hong Kong. %7 (852) 2231 3187

Tel: (852)2231 3187 Fax: (852) 2116 0774 | ¥ % (852) 2116 0774

Any enquires on GEO publications should be | 4c4t & 7|4~ 3 = e ﬁ 7RG
directed to: A4 P n 23 101 5

Chief Geotechnical Engineer/Standards and
Testing, Geotechnical Engineering Office,
Civil  Engineering and  Development
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Department, ERE Y-

Civil Engineering and Development Building, | jz.i& z jpjzx2r 2 4 1 f2fF
101Princess Margaret Road, 7 2: (852) 2762 5365
Homantin, Kowloon, Hong Kong. ® 7 - (852) 2714 0275

Tel: (852) 2762 5365 Fax: (852) 2714 0275 E- | 7"

mail: mklo@cedd.gov.hk % = #1i2: mklo@cedd.gov.hk
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