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GROUND/STRUCTURAL BORNE NOISE PREDICTION

ANNEX I

TBM DATA

Test data of vibration is available from the operation of TBM in the Lok Ma Chau line.A maximum peak
average vibration level (Transverse), 95dB(V) re. 10”-6 in/s recorded on 29 Oct 2004 and at a monitoring
location with the shortest distance to the TBM source of —19.5mPD and 6.5m from the TBM centreline on
29 Oct 2004 was adopted based on the worst case scenario. It was found that the data was recorded when
the TBM was drilling rock.

The tunnel in this study is 6m-7.2m compared to 8 m of the tunnel in Lok Ma Chau . TBM power is
assumed to be the same.

Rock drilling data was collected from Lo Ma Chau
Peak Leq 95 dB at a momitoring distance 6.5m from the sources. Leq is the average for 30 seconds. The
peak is the highest of all the Leq data obtained during the whole day of operation.

Description
Octave Band Frequency 16 315 63 125 250 500 Hz

Vibration Velocity, ref 10 -| 794 923 875 84 824 765 dB(V)
6 in/s

Vibration Velocity, ref 100 -| 107 120 116 112 110 105 dB(V)
6 mm/s




GROUND/STRUCTURAL BORNE NOISE PREDICTION

Test data was also obtained at 6.5 m from a breaker drilling on rock. It can be seen the

vibration power source is about 15 dB lower than that of TBM . The breaker is excavator
mounted breaker

breaker

Octave Band 16 31.5 63 125 250 500 Hz
Frequency

Vibration Velocity, 60 70 70 80 95 90 dB{(V)
ref 10* -6 mmi/s




GROUND/STRUCTURAL BORNE NOISE PREDICTION

ANNEX II

SITE MEASUREMENT

Site tests were performed near VH10 which is close to NSR2. The test were used to evaluate the
attenuation due the soil or rock layer by comparing the vibration at the source of impact by steel
pipe and the vibration at the receiver on the surface of concrete structure sitting on the rock
layers. Only the useful data are reported below.

The site measurement at VH1 did not give accurate data for soil attenuation and was not reported
in here.

Calculation results for test on VHI10

From section 2
receiver vibration level -85 dBg at 50 Hz
From section 3
source level at the pipe for 1.6 m drop -23dBg at 50 Hz
using equation of distance attenuation ,the attenuation constant can be found.
The source is measured at 0.07 m from the center of pipe, measurement point at 70m
Distance attenuation =20log 70/0.07=60
Thus ,additional attenuation = -23-(-85)-60=2 dB

Average attenuation for 70m =2/70=0.03 dB/m

The vibration attenuation in NSR 2 is found to be 0.03 dB/m .




GROUND/STRUCTURAL BORNE NOISE PREDICTION

1. First Vibration Measurement
Date: 05 March 2004

Location: Site near VH10 in Pok Fu Lam

1.1 test set-up

Weight Ball

1.6m

) accelerometer
Pile Column

Impact
point on
bottom

Accelerometer was set on the surface on a concrete box on the ground. The pipe column
was set into the pitch hole at 70m below ground. A 2kg weight ball was released at 1.6m
above the pipe column which hit the bottom of the hole. The vibration level transmitted
from this impact was recorded on the surface.

The vibration level was measured in term of 1/3 octave band from 12.5Hz to 135Hz. The
measurement duration was 5 second with 0.0625s sample interval.
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1.2 data at the receiver on the surface

File: 106B

Frequency Spectrum at Peak Level

Vibraton Level (dBg)
[
o

1256 18 20 25 315 40 50 63 80 100 125 160 200 250 315
Frequency {Hz)




GROUND/STRUCTURAIL BORNE NOISE PREDICTION

2.

2.1

2.2.

Source Vibration Calibration Measurement

Test set-up:

Weight Ball

1.7m

Accelerometer \% ;
i

The pipe column was set-up as above diagram. An accelerometer was placed at the end
of the pile column. A 2kg weight ball was placed in an additional pile, it was released
from the 0.2m position apart from the head of the pile column and hit the pile column.
The vibration level from this event was recorded. The vibration level for 1.6m drop is
calculated.

Measurement data of the impact source

File: 207A

Vibraton Level {dBg)

-20

-40

-60

-80

-100

-120

140

Frequency Spectrum at Peak Level

12.5 16 20 25 315 40 50 83 80 100 125 160 200 250 315
Frequency {Hz)




GROUND/STRUCTURAL BORNE NOISE PREDICTION

3. Source vibration level for 1.6 m of drop of steel ball
from 2.2 above
source level at the pipe for 0.1 m drop -40dBg at 50 Hz

source level at the pipe for 1.6 m drop -23dBg at 50 Hz




GROUND/STRUCTURAL BORNE NOISE PREDICTION

ANNEX III

RESULT OF GEOLOGICAL INVESTIGATION

Hole no. VHI1 is at 60m from NSR3 and it showed a layer of sand down to 1m below surface and
cobbles down to 2.27 m . The path of fransmission is mainly rock of depth 60m

Hole no. VH10 is at 70m from NSR2 and it showed a layer of sand & silt at 55.1 to 55.7 below
surface . This contribute to additional attenuation of vibration .




' HOLE NO.
GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. HR1
GROUND INVESTIGATION DEPARTMENT TSHEET 4 OF 3
. DRILLHOLE RECORD " CONTRACT NO. DC/2003A10
PROJECT  Contract No. DC2003/10, Ground Invastigation Warks for Drainage Improvement it Northern Hong Kong [sland .
METHOD Rotary Cored CO-ORDINATES WORKS ORDER NQ. GCE/2004/02/SI/R
- - E 83735245
MAGHINE & NO. DR127 N 814016.18 DATE FROM 17/04/2004 TO 20/04/2004
FLUSHING MEDIUM VWater ORIENTATION Vertical GROUND LEVEL 52.70 mPD
e =0 = R
2l o |cF| 8802145 2 g | 2| Description
o i g% | g2 (=8 L (5 ﬁ n £ g ® | B= o« °
S|l 2 l8={58 |58 |%iss] B & 23 | 8E & E
] O |2E|2c | o |L|LE ~ & 3| o 3| o
mn ann
HK T e SHOTCRETE SURFACE.
» Brown, dappled grey, clayey silty fine to coarse
1 » - 0.0 % SAND with some angular to subangular fine to
= E coarse gravel sized rock, occasional steel, brick
< L fragments and nylon pieces. (FILL)
2= o [ 1.00
= "
z o
3 [ ) - Fatels!
Diy r
at L P
] 4 5070 [ 2,00
Dry - Cg -1 vV Extremely weak to very weak, greyish brown,
at - r spotted white, completely to highly decomposed,
06:00 r - medium grained GRANITE. (Silty fine to coarse
e 8 E o SAND with some angular to subangular fine to
/ . R coarse gravel sized rock fragments}
// . - -
11,37 I3 = R
100/60mm = » .
{100t1/80me) B ol e
6 C o From 4.50m to 5.50m : Pinkish grey, silty fine to
o coarse sand with much angular to subangular
a = fine to coarse gravel sized rock fragments.
9 720 | 550 [l
[ 0 |>20 - |+ ++ v Weak, brownish grey, spotted white and black,
o + ' H highly decompased, medium grained GRANITE.
ol Fo+ Joints are very closely to closely spaced, rough
tzor | 4854 b p1e |+, A pianar, rough stepped and rough undulating,
TR i VAV | extremely narrow to very narrow, iron and
C ’ manganese oxide stained, dipping at 10° to 20°,
4603 - 867 20" to 30° and §0° to 60°,
7" 39 | 12(ieD N | F] Wil | | From 6.16m to 6.57m : No core recovered,
/ =301 . . + H W assumed to be completely to highly decomposed
/ L R -.:.+-L ranite.
/ MR S viv | Moderately weak, pinkish to brownish grey,
/1 4518 [ za spotted black and white, highly to moderately
.9
7 56 92184 E [T 3 VAl decomposed, medium grained GRANITE.
o + Joints are closely to medium spaced, rough
- ¥ ++ + planar, rough stepped and rough undulating,
T2101 - L4 extremely narraw to very narrow, iron and
o |+ ++ manganese oxide stained, kaolin infilled {1mm
o thick}, dipping at 0° to 10° and 20° to 30°.
4 H
/ C LT+ From 6.92m to 7.27m : Moderately weak and
950 S - e |+ ++ highly decomposed.
/0 a8 Tats L4 4 From 7.27m to 7.52m : No core recovered,
E + ++ m{y assqmed to be completely to highly decomposed [
T2 C [+ H ranite. — -
L -+ Moderately strong, pinkish to brownish grey,
/ o + ++ spotted black and white, moderately
i S it
e REMARKS
DISTURBED SAMPLE A WATER SAMPLE . .
P 1. Packer {Water absorption) test was carried out from the depths
& PezONETERTP LOGGED _Y.K. lLee of 12.00m to 15.00m. ! P
é STANDPIPE & - 24/04/2004 2. .zcou:ﬂc;f bgrehole televiewer survey was caried out from the
- ——-|- DATE— / e____depths .00m to 19.00m.
é ::;:Zi’:izi"sg:m” Test 3. Water sample was taken at a depth of 20.00m.
T uprgssioN PACKER TEST CHECKED James Lu 4, Standpipe was installed at a depth of 19.50m.
\.f IN-51TU VANE SHEAR TEST DATE 22’04’2004
1 PACKER TEST




GROUND INVESTIGATION DEPARTMENT

HOLE NO.

GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. HR1

. SHEET 2 OF 3

DRILLHOLE RECORD

CONTRACT NO. DCr200310

Contract No. BC/2003/10, Ground Investigation Works for Drainage Improvement in Northern Hong Kong Island

Rotary Cored

INE 8.NO. DR127

CO-ORDINATES
E 837352.45
N 814016.18

WORKS ORDER NO. GCE/2004/02/SIIR

DATE FROM 17/04/2004 TO 20/04/2004

GROUND LEVEL 5270 mPD

IG MEDIUM Water ORIENTATION Vertical
= o ® R®
sEl 22|22t o 3 |3 esorict
F82y88 4|5 2 8_1| = Bl o Description
241 58138 ;|58 £ £ 28 | B=| 9 o
i s |58 |F|eg 3 s |23|2E| §| §
ZE| P | | & |8 ~ ] 3o S| o _
7 L |+, T decomposed, medium grained GRANITE.
//4 Exl _"1 C 1024 +++ Joints are closely to medium spaced, locally very
//7 95 | 95|45 o -+ closely spaced, rough planar, rough stepped and
- | + ++ rough undulating, extramely narraw to very
L + 4 narraw, iron and manganese oxide stained,
T01 . -, + 4 locally kaolin coated, dipping at 20° to 30°, 40° {0
1.25m 20 » _++. 50°and 60°to 70°. -
o - 147 -+++
7.25m 95 |92 T E
at . S
08:00 / - L+ ++
111 [ ] T2I01 E +  H
S
EXR o -+
o +  H
A 3965 L1275 |- -+
100 [100] 1.7 I LT ++ [0 Moderately strong to strong, pinkish grey,
| / - +  H spotted black, moderately to slightly
1 L -+ . decomposed, medium grained GRANITE.
u Ra ++ Joints are closely to medium spaced, lacally
201 r + widely spaced, rough planar and rough
C -+ undulating, extremely narrow to very namrow, iron
C _+ ++ and manganese oxide stained, kaolin coated,
5.7 - 4= -H dipping at 20° to 30°, 60° to 70° and locally 70°
53 [ 93 I - ‘+++ to 80°.
o -+
/ E 4 -H
1 - -+
K] T2i01 - Rl
| C +
- |+ ++
P4 - 1540 -+++
100 { 85 | -1 o + H
- -,
/ - o
39 S
’ - Ty
/ T2101 E i ++ +H ,
C +  -H
26 3590 1680 [, T
A E ses |x x 3% HAL | Maoderately strong to strong, greyish pink,
V4 100 {89 -1 = X X spoited black and white, mottled white and pink,
/1/00/ C -~ moderataly to slightly decomposed, medium
» % x grained QUARTZ SYENITE.
N % x 4 Joints are closely to medium spaced, rough
T o planar, rough undulating and slickensided
- X X3 planar, extremely narrow to very narrow, iron and
- x x manganese oxide stained, chlorite and kaolin
/ ) 5 x x 3 coated, dipping at 10° to 20° and 70" to 80°.
i 4 [ B4 1% X From 17.95m to 18.65m : With subvertical iron
?" 0o e o x x bearing quartz veins of 30mm x 40mm thick.
o X X
/ [ X X
» X %
[4:5 | 4 el C %X %
/ 13.8 c x %
1.80m R I % K 3
3.2 -
ma-_hn_ /A 289 [ongy [x x 3

SMALL DISTURBED SAMBLE A WATER SAMPLE
LARGE DISTURBED SAMPLE &  PIEZOMETER TIP

3 1
SPTLINGR SAMPLE & stanceirs
{74 UNGISTORSED SKPLE ™ <~ STANDARD PENETRATION TEST -
T PERMEABILITY TEST
100 UNGISTURBED SAMPLE
T MPRESSION PAGKER TEST
AZIER SAMPLE
%/ IN-SITU VANE SHEAR TEST
ISTON SAMPLE [ PackeR TEST

LOGGED Y.K. Lee

DATE 21/04/2004

CHECKED James Lu

DATE 22/04/2004

REMARKS




HOLE NOC.
GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. HR1
GROUND INVESTIGATION DEPARTMENT
TiG SHEET 3 OF 3
DRILLHOLE RECORD CONTRACGT NO, DC/2003110
_PROJECT  Contract No. DC/2003/10, Ground Investigation Works for Drainage Improvement in Northem Hong Kong Istand
METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SIIR
: E 837352.45
MACHINE & NO. DR127 N 814016.18 DATE FROM 17/04/2004 TC 20/04/2004
'FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL 52.70 mPD
- o = o a2 ®
N [}]
: B E| 222
-2 ] i=| %9890 e 2 B -
8| 2 |3 |o3|d[Ex @ 2 S5 l=_ '% g Description
=8| 2 |Ec|E8/s8(9|88 32 E |83/8E| 5| &
ga | O |SE|relve k= I @ 2o~ 4| A
2 —t S00
a0z ; F \Sge sheet 2 of 3 for details. ’a
- - Hole completed at 20.01m.
= 3
- 3
2 -
2 ol
F2s F
s -
e 3
= -
:30 o
®  GMALLDISTURBED SAMPLE A\ WATER SAMPLE REMARKS
1 ‘arceosTurees sampLe & rEzoveTeRTE LoGGED _Y.K Lee
10 serunersames g sranoeee
| , . U75 UNDISTURBED SAMPLE 4 STANDARD PENETRATION TEST DATE . m
. 100 uuhw ST T PermEsmILITY TEST '
MAZlER.smp;BEa SAMPLE I[ MPRESSION PACKER TEST CHECKED —'-JEHELU_
= " SAMPLE \{ ;:i::;:::fﬂem T DATE 22/04/2004




GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. VH1
GROUND INVESTIGATION DEPARTMENT

HOLE NO.

SHEET i OF 4

DRILLHOLE RECORD

CONTRACT NO. DG/2003/10

Rotary Cored

DR122

CO-CRDINATES
E 838241.94
N 815221.08

WORKS ORDER NO. GCE/2004/02/SHR

DATE FROM 04/03/2004 TO 08/03/2004

Water

ORIENTATION

Vartical

GROUND LEVEL 73.29 mPD

Total core
Recovery %
Saolid core
Recovery %
R.Q.D,

Fracture
Index
Tests

Samples

Reduced
Level

x]

2

L, Depth
B (m)

Legend

Grade

Description

7S

60 | 94

L]

a5 |78

EEE

% | o

82 [82

95 |70

I

8

EEIE

“
o

g
£

12 93

33

o
@

bnd
tn
(=]

Greyish brown, slightly silty fine to coarse SAND
with some angular to subangular fine to medium
gravel sized rock fragments and cccasienal

TETT

7220 I 100

\raotlets. (FILL) .
Yellowish brown, fine to coarse SAND with
occasional subangular fine to medium gravel

@
»

177

al ab

71.02

70,75

h
&
T

\decomposed granite.

sized rock and quartz fragments. (FILL

Greyish brown, locally brownish grey, angular to
subangular COBBLE with much coarse gravel
and occasional boulder sized moderately
decompaosed granite and occasional quartz
fragments. (COLLUVIUM)

From 1.10m to 1.36m : Boulder of moderately

T2101

T2101

»
&
T T T ¥ l+l+l+l+l+l+l+ n

5.66

I'IllIIIllllIIllIllllllIlIl[lll[lllllllllllllIIlIil
T

67.07 6.22

++ + 4+ [ O 0sbs

+++++++++\++.++ Ho0 o0

F e F o+ Rk

T2ICH

T2104

T2G1

688

e
B E

835

251

IIIIIllIl|llIIJItIIIlIIIIIIIIlIlIIIII
T

g.88

[T}

4 4+ + + HEt

[IITT]]

4+ 4+ 4+ 4+ + 4+ +

Weak to moderately strong, greyish brown,
spotted black, moderately decomposed, fine to
medium grained GRANITE.
Jdirits are very closely to closely spaced, rough
planar, extremely narrow to very narrow, iron
oxide and manganese oxide stained, kaolin
{1mm to 2mm thick} Infilled, dipping at 10° to 20°
and 20° to 30°, . :
From 2.44m to 2.54m : Weak and highly
ecomposed. -
Moderately strong, greyish brown, locally pinkish
grey, spotted black, moderately decomposed,
fine to medium grained GRANITE.
Joints are closely to medium spaced, rough
planar and rough undulating, extremely narrow to
very narrow, iron oxide and manganese oxide
stained, kaolin {fmm thick) infilled, dipping at 10°
to 20°, 20° to 30° and 50° to 60°.
At 2,.60m : Pegmatite vein of 30mm thick.
From 2.70m to 3.06m : Strong and slightly
decomposed.
From 3.55m to 4.00m ; Moderately strong to
strong and moderately to slightly decomposed.
From 4.00m to 4.25m : Strong and slightly
decomposed.
From 4.25m to 4.43m : Moderately strong
trong and moderately to slightly decom
Moderately strong to strong, brownish grey,
locally pinkish grey and greyish brown, spotted
black, moderately to slightly decomposed, fine to
medium grained GRANITE.
Joints are closely to medium spaced, rough
planar and rough undulating, extremely namow to
very narrow, iron oxide and manganese oxide
stained, kaolin {<1mm thick} infilled, dipping at
10° to 20°, 30" to 40° and 50° to 60°.
From 7.80m to 8.50m : Strang and slightly
decomposed. .

to
S

From 9.20m to 9.62m : A subvertical joint,

WATER SAMPLE
PIEZOMETER TIP
STANCPIPE

6 . SMALL DISTURBER SAMPLE
LARGE DISTURBED SAMPLE
BPTLINER SAMPLE

"2 UT8 UNCISTURBED SAMPLE

U160 UNDISTURBED SAMPLE
MAZIER SAMPLE

< o o ]

PISTON SAMPLE PACKER TEST

STANDARD PENETRATION-TEST-
PERMEABILITY TEST
IMPRESSION PAGKER TEST
IN-5ITU VANE SHEAR TEST

LOGGED

DATE

Y.K. Lee

09/03/2004

CHECKED

DATE

James Lu

10/03/2004

REMARKS
1. Packer {Water absorption) test failed to be carried out from the
depths of 8,50m to 10.50m, 11.00m to 13.00m and 25.00m to
27.00m.
_|_2. Acoustic borehole televiewer survey was carried out from the
depths of 17.00m to 27.00m.
3. Standpipe was instailed at a depth of 29.80m.




GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. VH1
GROUND INVESTIGATION DEPARTMENT

HOLE NO.

SHEET 2 OF 4

DRILLHOLE RECORD

CONTRACT NO. DC/2003/1C

Contract No. DCI2003/10, Ground |nvestigation Works for Drainage improvament in Nerthemm Hang Kong tsland

ETHOD Rotary Cored CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SIIR
= E 838241.84
MAQHINE & NO. DR122 N 815221.08 DATE FROM 04/03/2004 TO 08/03/2004
.FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL 73.29 mPD
[ - O B?- =
N [ @
w!l ®|ZE|B2| B2 w0 -]
B H{2F| 88| 8¢ g o ] g Description
= [=] =% = | £ [}
5| E|&8H| g8 | =28 5% 2 3G | B~ © o
2| g |sg|88 (58|51 & E |S3|8E| B 8
' | o Ellx | v |£|LE ~ 7 edla~| 3
: 7 T | From 5.5 to 10.25m : Swong and slightly
/ . -+ decomposed.
TS E _+++
/ 51 - |+
7 791 = [+
-1 . m23 4
¢a B4 [ 58 | r _+++
C + 7 H
ataz [ 1o [
[14.3] T201 F Ki ++ . Woderately strong, greyish brown, spotted black,
E moderately decomposed, fine to medium grained
33 L -+++ GRANITE
% 175.0] - _+ ++ Joints are closely to mediumn spaced, locally very
v R —- -y closely spaced, rough planar and rough
/d L -+ unduiating, extremely narrow to very namow, iron
\ ] | poze Fasen |F, 1] _oxide.and. manganese.oxide stained, kaslin .
27 ] - [F_ A (1mm thick) infilled, dipping at 10° to 20°, 40° ti/'
T201 - +  H 0° and 60° to 70°. )
C - ++ n Moderately strong to strong, brownish grey,
o L 4 locally pinkish grey, spofted black, moderately to
c + ++ 1 E!ER% dgcomposed, fine to medium grained
—1 1402 [ TE.
88 |86 gy C |+ W | oints are closely to medium spaced, rough
o + , H ptanar and rough undulating, extremely narow to
EX] - '+++ very narrow, iron oxide and manganese oxide
L o+ stained, kaolin (<1rmm thick) infilied, dipping at
et o L+ 0° to 10°, 20° to 30°, 40° to 50° and 60° to 70°.
ad - +r 4 From 13.70m to 14.02m : Strong and slightly
F - -+ decomposed.
E. u |+ WA | From 14.92m to 15.30m : Strong and slightly
£ %6 |79 100 T S Ry decomposed.
- C +, )
En 5720 1800 | 4+ :
¥ / Ed AL F | Stiong, pinkish orey, spotted biack, STighly
[ R 72101 o 4+ 4 decomposed, fine to medium grained GRANITE.
N ’ o Moo Joints are medium to widely spaced, focally
. - |+ ++ closely spaced, rough planar and rough
E . E + H undulating, extremely narow to very namaw, iron
[17 A—ri5—700 —_r rwer |+ oxide and manganese oxide stained, kaolin
F - iy coated, dipping at 10° to 20°, 30° to 40° and 60°
C g u r ,25m ; Pegmatite patch.
[ osmavoond v // 59 —r C 1w -+++
[ osras2n0d 1.12m 7&1 00 [1007 1.0 - +  -H
o oo = [+
[ il E L4
E . / T2101 o ..j:.[.I
T u LTy
s / o an -I-]-i
. 00 - F T 4+
[ % Tt01 E r ++ H
i 1 - rot
B : /wn{ 100 1300 - il -+++
®  SMALL DISTURSED SAMPLE A WATER SAMPLE REMARKS
I LARGE DISTURBED SAMPLE ﬁ PIEZOMETER TIP LOGGED __‘!'LI_‘&__
f] serunersavee B sanoriPE
P s unoisTuRBED SAMPLE |~ STANDARD PENETRATION-TEST DATE 09/03/2004
.' U100 UNDISTURBED SAMPLE L PeRMEABILITY TEST CHECKED James Lu
' TL (MPRESSION PACKER TEST e —
. . MAZIER SAMPLE v IN-SITL VANE SHEAR TEST DATE 1 0’03’2004
E _ PISTON SAMPLE { PAGKER TEST e




HOLE NOC.
GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. VH1
GROUND INVESTIGATION DEPARTMENT SHEET 3 OF 4
DRILLHOLE RECORD CONTRACT NO.  DC/2003/10
RDJECT Contract Mo. DC/2003/10, Ground in;fesllguon Works for Drainage Improvement in Northern Hong Kang Istand
METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO.  GCE/2004/02/SIR
E 838241.94 -
ACHINE & NO DR122 N 815221.08 DATE FROM 04/03/2004 TO 08/03/2004
FLQSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL 73.29 mPD
o o = =
4 3E|ex] g ) o
o |2F1 88|82 | 4|5 4 3 2| o Description
S g | g8 5 |2iEx = =3 ST | £ 5 -
%|S52|28(%g|0i28 2 | 5 |B3|BE| | &
S |2E| 8 | v | jrE ~ @ 3|~ | 6
"1
7 T8 i N See sheet 2 of 4 for datails.
/ C + , H
2101 = o4
/ E [
v ” 700 (100 - L 2o |+
= -+ H
y} T2101 r '++ H
C -+
// P E 2165 [+,
/ﬂ 100 | 10035 C T
% T2101 :- B _{_i +
/1 EEL i C o | 4
vs Eloxa o L+
C |+ ++
/ E [+
| 1 TR = -, o+
“1.07 / E +++
.0/m r -
o // . [ 2350 '+++
1.3?“ //0 T00 | 100G - _+ ++
,OBa:DO / T2I01 - _’+ ++
A —_T1 :_ 2423 -+++
- . //a 100 100 E +
- c -+
: / T2100 C -+++
- » + , H
25 g 4924 |-2805 [, +
- 74 |82 C |+ ++ ([T Moderately strong to strong, brownish grey,
- 5 c 4+ 4 locally pinkish grey, spotted biack, moderately to
C 7.1 | Ta101 : -+++ slightly decomposed, fine to medium grained
. A =] —_r P P e J(:\'::f:'r':\tgl g-g'cmsew to medium spaced, locally
26 /}ﬂ 17819 } ~ -+ Ll widely and very closely spaced, rough planar
o T2101 L _+++ Mt and rough undulating, locally rough stepped,
» C +  -H : extremely narrow to very narrow, iron oxide and
- A [20.0] 4 E sger [y, T | manganese oxide stained, kagiin (<1mm thick)
[ 75 00 |94 143 = L 7T infilled, dipping at 10° to 20%, 60° to 70° and 70°
., / C + . to 80°. ]
- - '+++ . From 25.28m to 25.95m : A subvertical joint.
- n L 4 From 25.77m to 25.87m : Moderately strong and
- ENd 12100 L |+, T moderately decomposed.
5 5 4+ From 26.03m to 26.41m : Strong and slightly
- N -+ i decomposed fine grained granite.
e YE L+ WM From 26.41m to 26.61m : Moderately strong and
- /] > I TR IR moderately decomposed.
- 82 |73 r =+ From 26.41tm to 27.30m : A subvertical joint.
- o _+++ From 27.40m to 27.75m : Strong and slightly
C - + .+ decomposed.
C u -+ From 27.87m to 29.39m : A subvertical joint.
THO! + -H
F2s . / - -+++
: - -+
o % EE1 E oose -++ 1 From 29.39m to 30.15m : Strong and slightly
- [ o7 |97 : -1 C L+ ++ decomposed,
- Y CH -~ S
30 / ! L 1 -
® SMALL DISTURBED SAMPLE £ WATER SAMPLE REMARKS
_ 1 LARGEDISTURGED SAMPLE & PEZOMETERTIP LOGGED _Y.K.Lee
[ serumemsaweie G stanoree 0/03/2004
76 UNDISTURDED GAMPLE A STANCARD PENETRATION TEST —DATE_____09/03
== T PERMEABILITY TEST
‘ . U100 UNDISTURBED SAMPLE T MPRESSION PACKER TEST CHECKED _James Lu
MAZIER SAMPLE Y/ IN-SITL) VANE SHEAR TEST DATE 1 0,03’2004
B misron saupee I Packer TEST S —




GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD.
GROUND INVESTIGATION DEPARTMENT

HOLE NO.

VH1

SHEET

4

OF 2

DRILLHOLE RECORD

CONTRACT NO. DC/2003/10

Contract No, DC2003/10, Ground Investigation Works for Drainage Improvement in Northern Hong Kong Isfand

Rotary Cored CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SHR
E 838241.94
CHINE & NO DR122 N 815221.08 DATE FROM 04/03/2004 TO 08/03/2004
USHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL 73.29 mPD
@ - O = =
N ] o
K] a E 2 el 52 o 2] -
=FE| Qa © - @ o it
2l5s|53 .§ 3 CD! 2y = B -gﬁ £ El g Description
g | = E— E.D 0 > o E
SIizE|C2 |8 | g & ® (288~ 3] 6
anon
067 ! - ] .
at /// 18] ™ | asg7 Fasse [+, T | At 30.12m : Pegmatite patch.
1800 F [M\From 30.20m to 30.32m : A subvertical joint. 'a
» Hole completed at 30.32m.
34 F
Fas F
Ok
Far 2
s -
Fa :_
o o
® SMALLDISTURBED SAMPLE [\ WATER SAMPLE REMARKS
1 UmGEDSTURSEDSAMPLE i PIEZOMETERTIP LOGGED _Y.Klee
[] sprumsnsaveLe & stanoere
| 09/03/12004
7% UnDISTURBED GAWPLE L STANDARD PENETRATION TEST— ——DATE . O
1100 UNDISTURBED SAMPLE L PERMEABIITY TEST CHECKED James Lu’
T IMPRESSICN PAGKER TEST = —
MAZIER SAMPLE V' INSITU VANE SHEAR TEST DATE 10/03/2004
STON-SAMPLE [ . PACKER TEST -_




: HOLE NO.
GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. VH10
GROUND INVESTIGATION DEPARTMENT SHEET 1 OF 8
DRILLHOLE RECORD CONTRACT NO.  DC/2003/10
PROJECT  Contract No. DCG/2003/10, Ground Investigation Warks for Drainage Improvement in Northern Hang Kong Island
METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SIR
E 831472.42
MACHINE & NO. DR125 N 814336.47 DATE FROM 25/02/2004 TO 03/03/2004
FLUSHING MEDIUM Water ORIENTATION. Vertical GROUND LEVEL 72.88 mPD
] - O '&-" '3‘3
n D
2| = |5E| 85| 8F |2 2 |3 - i
28| »|oE|82)8¢8 als = 8_1 < = @ Description
£5| 5 (82 |s8|=28|q(38 8 | £ |g%|Be| % | B
] ——— E 1 E=] =
SE| S |2E|R2| 8¢ |c|cg & @ 288> 3| &
(1] 7289 000
- 23027304 - 4 A CONCRETE SLAB.
N C 5 5
N T 7232 P 057 Ao
- 2ot 1207 C pas EMPTY SPACE due to relief topography that
- 100 TT00 52 — N makes concrete cannot be detached well with
1 - o+ \slightly decomposed aranite. /
s I - . iy Strong, brown, spotted white and biack,
- ) - +++ pG%rg\hyr_:pE. slightly decomposed, fine grained
B T201 : r NITE.
N / - _+++ Joints are medium to closely spaced, locally very
, E Pl oo +30 E . T 182 +++ closely sipaced. rough planar and smooth planar,
= X — B extremely narrow to very namow, manganese
- ﬁ - _+++ oxide and iron oxide stained, dipping at20°to
- - | -+ ++ 30°, 40° to 50° and 70° to 80°.
- 33| o1 N R From 2.63m to 2.83m : An incipient joint, dipping
. | ] E _+++ | at70°to 80" 1
:_ / 55 5 +++ : Fﬁrgoatg)g?o to 3.12m : An incipient joint, dipping
. A I [ aas B + 4 | .
2 100 | 83 [ L
: 7/‘” t +H From 3.49m to 3.56m : A quartz vein (3mm
; 2101 - o ++ 4  thick), dipping at 70° to 80°. .
4 = R From 3.75m to 4,15m : A quartz vein {2mm
= +
- / voss b am LFa thick), dipping at 70° to 80°.
- 5. =
B : //a T80 {30 | - LT ++ ] Strong, greyish pink, spotted white and black,
- I 4+ slightly decomposed, fine grained GRANITE with
- sy 2108 o T some randomly orientated incipient joints.
s - | + ++ Joints are medium to closely spaced, locally very
N / F 4 H clasely and widely spaced, smooth planar and
- /] oy C ocas [ ++ 4 raugh planar, locally slickensided undulating,
- ?a 50 | 47 s o L extremely narrow, manganese oxide and iron
- g =701 e Coem |+ H oxide stained, chlorite and calcite infitled, locally
I 100 [100] 3.4 - S ++ H kaolin infilled {(<1mm thick}, dipping at 10° to 20°,
Fs i r L 30° to 40°, 50° to B0 and 70° to 80",
- C +  H From 5.11m to 5.26m : An iron oxide stained
2 / T2001 - r ++ + incipient joim. dipping at 50° to 60°.
X - :+i+
N A - 685
s 81 |75 = IR T
¥ %670 : F,+
- o +  H
- 2101 - -+
- XS o |+ ++
. / E [+
L // 1 Foets [+ -H
[ 71 97 | 68 | » L g
- /‘/W E [+l
N / X |t
L, T2I01 E_' _+ ++
t / . o +  H
- L -+
» 'To]" o _+ ++
3 P . Foses {4 - -
- o1 |34 C -+ From 8.63m to 9.79m : An 80° to 80° joint.
10 // i C + .1
. ’ REMARKS
® SMALLDISTURBEDSAMPLE A WATER SAMPLE .
1. Packer (Water absorption) tests were carried out from th
i I LARGE DISTURBED SAMPLE = PIEZOMETER T LOGGED D.Y. ¥i depths (o‘;v41.50m |or§0.5c)1m and“ga'l.SOm (-] 63.50m.m ¢
E] SPT LINER SAMPLE 3 STANDPIPE : 2. Packer (Water absorption) test failed to be carried out from the
U TR TORBES SAMPLE % STANDARD PENETRATION-TEST DATE 04103/2004 dEFE;_is °L51 gm[“ '°t53i-5°m-
T 3 Acoustic borehalé téleviewer surve med out from th
U100 UNDISTURSED SAMPLE I rermeagLITYTEST CHECKED James Lu depths of 56.00m to 66.00m, Y was ca ° m the
MAZIER SAMPLE T IMPRESSION PACKER TEST —_— 4. Hydraulic fracture test was carmried out at the depths of 32.50m to
| éToN SAMPLE V' INSITU VANE SHEAR TEST DATE 05/03/2004 33.50m.
- SAM I PackerTEST —_— '




- GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD.
GROUND INVESTIGATION DEPARTMENT

HOLE NO.
VH10

SHEET 2 OF 8

DRILLHOLE RECORD

CONTRACT NO. DC/2003/10

PROJECT Cantract No. DC/2003/10, Ground Investigation Works for Drainage Improvement In Northern Hong Kong Island

METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO.  GCE/2004/02/SI/IR
E 831472.42
k MACHINE & NO. DR125 N 814336.47 DATE FROM - 25/02/2004 TO 063/03/2004
I FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL 72,89 mPD
i 3] - = =
] aQ ['}]
wl ®» ZE| Ll 2 0 g
o8| o |oF|8¢|8¢ g 2z 3_ = R Description
EB| £ (2958|828 Qlgx 2 g 33| E~| B ]
28| 2 |5¢|88|58|9|2E 8 5 |BZ|8E| 9| &
gg| o ZE| S | o |5 & @ 281 3| o
ARA0
5 7/ [ E |+ ++
- » + 4
E / THO1 o -+++
. 0.09m C et
1 : C110s [T
e SR e | e [
5 oo / = [
F TG - _+++
- / 5T - -+++
3 A . - 1223 -+++ -
i ﬁ 517} 51 o | + ++ From 12.26m to 12.63m : A chlorite infilled
- o + 4 incipient joint, dipping at 70° to 80°,
o TR0l - -+ From 12.57m to 13.63m ; Brown, spotted white
X C |+, 7] and black.
= 1 '/ A —_— . 2 1307 ++.f;
o 7 e
: - -+
. - + 4
o / T2001 N "+++
- 14 -+
i N / o -+++
‘ - /] - E raar -+++
- 7/ 00 | 98 = L+
: E + H
NN = F
. - + .4+
- A . C 1550 _+++
- 7& T8 [ 62 hype] u S
- / : N R From 15.80m to 16.00m : An 80° to 90° joint.
- 10.3] } — 4+ 4
E / T2101 - -+_|_+
: % e P4
l F AT 5 Sl
- y = [+
- TH01 E ~+++
- S
l E // 00 57 —y . I~ 1768 _+++
7/l e
g / T201 E :+i+
- F C +
i - /// O . E eer :+:i
-_19 //07 i F 1010 _+++
N ?u EE) ] 5358 [ 1933 | 4 .
- / P |+ ++ 1] Strong, pinkish brown, spotted black and
- ENd T2I01 - + " H orangish brown, porphyritic, slightly
N / 1 o -+ decomposed, fine grained GRANITE.
Fa /) - + A o -
® SMALLDISTURBED SAMPLE /A WATER SAMPLE REMARKS
I § LARGEDISTURBEDSAMPLE & FIEZOMETER TIP LOGGED _D.Y. Yl
[] serunersamee A swncere
: Y o DATE 04/03/2004
|7l s unoETUREED SARFLE & STANDARD PENETRATIONTEST - =
. L1100 UNDISTURBED SAMPLE T PERMEABILITY TEST CHECKED dJamesLu -
' 1 VAZIER SAMPLE T MPRESSION PACKER TEST _
- V' INSITU VANE SHEAR TEST DATE 05/03/2008 '
. E PISTON SAMPLE : PACKER TEST . ——




HOLE NO.

GEOTECHNICS 8 CONCRETE ENGG. (H.K.) LTD. VH10
GROUND INVESTIGATION DEPARTMENT

SHEET 3 OF 8

DRILLHOLE RECORD

CONTRACT NO.  DC/2003/10

PROJECT  Contract No. DCI2003/10, Ground Investigation Works for Dralnage Improvement in Northarn Hong Kong Island

METHOD Rotary Cored CO-ORD';N:":ESZ " WORKS ORDER NO. GCE/2004/02/SIIR
31472, y
MACHINE &NO. DR125 N B14336.47 DATE FRCM 25/02/2004 TO 03/03/2004
FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL, ‘ 72.89 mPD
(] oD o = R
N | D @ )
| = |ZE|S2| 82 © @ -
& 2|80 o .| o k=] inti
g g 2 5w _t_; § g § g |2y o s .gﬁ s | 5|2 Description
2| 8 |2E|ce|g8|2ifE & | § |B3|&E| ¥ |5
20 - — Z
N 7 m— K3 ++ planar and smooth undulating, extremely narrow,
n THO ; + H chlorite, calcite infilled, dipping at 10° to 20° and
- & —_— C 20,48 :+i+ 207 to 30°.
- [108] stes [ 2005 |+ 7]
= / = [¥..7 W | Stong, greyish pink, spofted black and brown,
- 201 n 4+ 4 slightly decompesed, fine grained GRANITE.
a - o+ Jeints are closely to medium spaced, locally very
o C | + ++ closely spaced, smoath planar and rough planar,
o 0-0‘3'" / » +  -H extremely namow to very narrow, caicite, chlorite
m% 100 /’ 1 [ 200 [ ++ 4 and Iocally epidote infilled, dipping at 0° to 10°,
[ 27 0.24m ?ﬂ LI F LT 10 to 20°, 20° to 30°, 50° to 60° and 70° to 80°.
N at L +, H
o 08:00 / = - ++ +
- / - -+
" ] T20! N -|-+-[-
w:l . ¢ N Nl B
: / = [l
- ’ o 4
- 55 48 . o e _++I
- o +
= / S
E ) / T2I01 - B +i H
. E [+ 4
: // 570 [+
- —T = 2495
- 7,5 52 | &7 - | + ++ ] From 24.95m to 25,30m : Moderately strong and
X M E +TH moderately decomposed, brecciated granite
u L o+ 1] along a joint, dipping at 70° to 80°,
o / 201 C L+ ++ From 25.06m to 25.30m : Rough undulating joint.
E / : o -+++ From 25.74m to 26.30m : Some chlorite veins
-2 A f Caee | T {maximum thickness is 2mm), dipping at 70° to
. y &7 |63 1 c Tt 80°.
- - -+
C / 50 - Lt From 26.48m to 27.00m : An incipient joint,
N C + 4 dipping at 70° to 80°,
n_27 T201 '_ '+++ .
- C - ++ 4
: E [+t
N / -1 [ 2t .+
N g5 88 r +
s / = [+
o ot i
: - +  H
- / T2001 » r ++ +
s / . et
- o L+
[29 .
- /A 1 L '+++
C ¢a 85 | N ++
5 % T2108 c -+_|_+
- / l C +,
o0 C .
¢ SMALLDISTURBEDSAMPLE A WATER SAMPLE ) REMARKS
1 ARGEDISTURBEDSAMPLE @ FIEZOMETERTIP LOGGED _D.Y.Yi
A& .
SBT LINER SAMPLE A stanorire
'T?&’UNMSTURBESFSAMFP%"STMDARDFE‘NEFRATIDNIEST DATE 94/03/2004 —_—
- PERMEABILITY TEST
" + U100 UNCISTURBED SAUPLE IJT MPRESSION PACKER TEST CHECKED- - Mu_—
- MAZIER SAMPLE .
2 V' IN-STTU VANE SHEAR TEST DATE 05/03/2004
PISTON SAMPLE 1 eACKER TEST -




HOLE NO.
GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. VH10
GROUND INVESTIGATION DEPARTMENT SHEET 4 OF 8
DRILLHOLE RECORD CONTRACT NO.  DC/2003/10
PROJECT  Confract No. DCi2003/10, Ground Investigation Works for Drainage Improvemsnt in Northem Heng Kong (sland
METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SI/R
- E 831472.42
MACHINE & NO. DR125 N 814336.47 DATE FROM 25/02/2004 TO 03/03/2004
FLUSHING MED]UM Water ORIENTATION Vertical GROUND LEVEL 72.88 mPD
] ) = '69-
] ]
ol @ |[2E| 222> » -
22| o|2F| 88|88 12 & 8 2| o Description
E5| £ [Ex| 58 |=28({T[B% 2 £ |2T|Eg| &| B
=0 = = 5 © ®
SE| SISE|RE |32 2|8 & ] 288 3| &
an y a00a
" L7 [ . T
s / T2101 C +
C / C o+
- 4 E a0zs —+++
- 4 100|100 - o
20 y e +14
- E [+
[ Tao1 o -+ _
- C “+ M From 31.45m to 31.75m : A calcite infilled
5 o o ++ 4 incipient joint, dipping at 70° to 80°.
:'qu //A 57 a3 __L,,_ ; 92.15 :+i+
F //w N SN
- / [+
Faa / T2io0 | r ..+,+—’T
T ’ '; |+ ++
: : - +
' 7 - T+t
X % [ 8 i~ Sl AN From 33.60m to 33.87m : A subvertical joint,
3 y o _+ ++ dipping at 75° to 85°.
- / C -+++ .
r / T2I0H - _+++
- / E [
- - L+ 4 At 34.74m : Epidote infifled joint.
2 //A 178 :2:- — F 354 _+I+
- y | S Ny
- / E [+
C s / T20! r _+ ++
- / f = + 4
} : bt
N // =20 N ‘+ ++
A 70 /TO 55 - N : ot -i+i
i Far 0.00m ) T2I01 - r ++ 4 From 36.90m to 37.73m : With much manganese
) N at A [ L+ oxide and calcite infilled incipient joints, dipping
. 21020004 EETrs 9572 —— S R at 0° to 10° and 10° to 20°.
: o % [+
e / T S R From 37.82m to 38.17m : A subvertical calcite
L / - R ++ infilled incipient joint (1mm thick).
E V4 A 44 - M -+++
: % T
: . S
[ T2t 5 4+ H
[39 / B — "+++
- A - oaese [T
s T3 - . iy
- T201 - +
. - -t
o /),a/oé T i P+
" ® SMALLDISTURBEO SAMPLE A WATER SAMPLE REMARKS
1 LARGE DISTURZED SAMPLE = PIEZOMETER TIP LOGGED _.DL!.'_—.Yip_
] serumersawee & sravree C
-] 075 UNDISTURBED SAMPLE ~~onL-.STANDARD PENETRATION TEST DATE 0410312004 e e e
| B voounosrursep saupie - PERMEABRITY TEST CHECKED --Jameslu..
MAZIER SAMPLE IL IMPRESSIGN PACKER TEST _—
= W IN-SITU VANE SHEAR TEST DATE  05/03/2004 -
{E5F PSTON SAMALE 1 PAcKER TEST ) . —




GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD.

GROUND INVESTIGATION DEPARTMENT

HOLE NO.
VH10

SHEET 5§ OF 8

DRILLHOLE RECORD

CONTRACT NO. DC/2003/10

PROJECT

Contract No. DC/2003/10, Ground Investigation Works for Drainage improvement Int Northem Hong Kong Island

METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO.  GCE/2004/02/SUR
E 831472.42
MACHINE & NO. DR125 N 814336.47 DATE FROM - 25/02/2004 TO 03/03/2004
FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL 72,89 mPD
o ] = =
2} © @
ol B |ZEIL2| 22 0 o
28| o|oF|88|8¢ o < £ L S 2|l o Description
S2| 5|82\ 58|25|c38 & | E (3%|Ee| & B
E = = ° © ) l--.u —r y
Gan| S |ZE|C&| &2 |c|ig & @ e8| a8 S| a
40 AQ00.
- 7 0% C + . A
N // T2101 o B ++ H
- A 23 4 " a5t -, T+
N /ﬂ 790 | - _+ ++
% A
5 //4 - . E “an '+i+
- C [+
: % '
42 / r. .o+
- T2I01 I +++
: - [+ H
: / E [+
N » -+
- —_ L 4281
43 | / 81 [ 53 E 14.1 From 42.81m to 42.91m : An 80° to 90° joint.
N C L+
- W +, H
E / T2001 - r ++ 4
3 T23] A
2 % o [+
N v / e J L 4120 -+++
- - 4+ H
- /'/V C ety
- / THO! - -t
- 5 + 4
a5 C - ++ +
E /// 2757 Lasze T,
B 7& 80 [ 45 - |+ ++ i Strong, greyish pink, spotted white and black,
o 3.2 = + striped white and dark green, porphyritic, slightly
o C I decomposed, fine grained GRANITE with some
Fis _ o T chiorite and calcite infilled incipient joints.
- jT2101 » +  H Juints are closely to medium spaced, locally very
N [ N ++ n closely spaced, smooth planar and smooth’
5 u LT undulating, locally slickensided planar, extremely
- A c +. 4 ramow, ghlorite ancoi calcitae iq%ned. Iz%cal“li% kaglin
- e - 4681 coated, dipping at 0° to 10°, 10° to 20°, 50° to
a7 y ST U - -++i 8- and 70° 10 80°.
C C +
N oot - i ++ Hl From 47.20m to 47.40m : Moderately strong and
C s EEW] 4 E s .+ | W | Moderately decomposed.
N 52 | M N +  H
- X -+
Z / LA
- r +
C E s .
- / T2 - + From 48.29m o 48.49m : A calcite (2mm thick)
N o " ++ H infilled incipient joint, dipping at 70° to 80°,
N 0.00m r Lo+ From 48.62m to 48.92m : With some calcite
L, 2 // oo |+ ++ infilled incipient joints.
01052004 0.89m |~ 57 |57 |24 - co [+, From 49.06m to 49.21m : A subvertical incipient
- o Sat)D C -+++ joint
- ‘ B T2 - - ++ o
- - -+
. /A l 2292 bagor [+ 4
® SMALL DISTURBEDSAMPLE /A WATER SAMPLE REMARKS
1 uwmcEDsTUREEDSAMPLE & PiEzOMETERTP LOGGED D.Y. Yip :
[] sPTuNER sAMPLE ~§ stanomre
-—urs‘unnlsrunaau-smpm___J- STANDARD PENETRATION TEST DATE _04/03/2004 R
B vioounpisTUREED SAMPLE L FERMEABILITY TEST CHECKED.. James Lu .
; T MPRESSION PACKER TEST .
|G e omwmesens | e oswomos
. E PJIST_ONSAMF'LE 1 PACKER TEST ———e




HOLE NO.
GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. VH10
GROUND INVESTIGATION DEPARTMENT SHEET 6 OF &8
DRILLHOLE RECORD CONTRAGT NO. DC/2003/10
PROJECT  Contract No, DCI2003/10, Ground Investigation Warks for Dralnage Improvemant In Northern Hong Keong lstand
METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SI/R
E 831472.42
MACHINE & NO. DR125 N 81433647 DATE FROM 25/02/2004 TO 03/03/2004
FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL 72.89 mPD
¢ P = 53
N @
wl ‘» ZEL L] 2, ® °
22| o |2F|8¢|8¢ a g 2 8 = ® Description
E5| 5 |2°|=8|28|c(88 % E |3%T{8g| 3| B
= o =15 S /| ED 3y
SE| 8 |zE| e |ae © g & 8 |28|82| 3| G
5000
[ / TR i - L+ ++ i Moderately strong, pink, spotted dark green and
N 7/ e 0! C + 4 white, parphyritic, moderately decomposed, fine
- 57183 — e grained GRANITE.
C ] - | + ++ Joints are closely to medium spaced, smooth
" ’ L + 4 planar and rough planar, extremely narmow to
51 il -+ very namow, chlorite and kaolin (<1mm thick)
- / T a Ry infilled, dipping at 30° to 40° 50° to 60° and 70°
3 - + -4 to 80.
- o ot
[ % —_ L sum _+++
[ 78 6! - 4 H
Is2 / r -+
C FE - + 4
C 4 e -+
C / 14,3 T2101 [ _+ ++
- / 4.0 C + ++
- 520 - +
B 1 ] A EEE . Cossea T, ] .
- 7 3 R R, From 53.06m to 53.21m : An 80° to 90° jeint
- - / 100 F saso |+ ++ At 53.23m : Calcite infilled joint.
- X / £l T2I01 a T ++ i Moderately strang, greenish pink, spotled white,
o . n + 4 moderately decomposed, fine grained GRANITE.
54 / - F + Joints are very closely spaced, rough planar and
C A 1 TN - undulating, very narow, chlorite coated, dipping
» ?«U B0 | 98 | L +++ at 30° to 40°, 50° to 60° and 60° to 70°.
- / T2100 E _+ ++
- / 53 r 4+  -H WAV | From 54.74m to 54.95m : Moderately weak and
- AT TN ——| s R .t 4| moderately to highly decomposed.
o | N T W—] Stiff, light greenish grey, mottled dark green,
- TRo! - i ] [ sandy SILT with much angutar fine to coarse
. 7/ 1 |Lazae Fasz 1Y gravel sized rock fragments, (FAULT GOUGE)
[ 7 41 |36 - F , H_mv | \ From 55.16m to 55.26m : Weak and highly
56 //EV > L i ++ 4 decomposed fault breccia, highly fractured.
- T601 o L+ Moderately strong, greyish pink, spotted white
C - - L+ ++ and black, dappled light green, moderately
s A I>30] I R decomposed, fine grained GRANITE.
N 14 0 T o F,+ Joints are closely to very closely spaced, locally
C / . | + _|_+ medium spaced, smooth planar, rough planar
[s7 TaI01 — + 4 and rough undulating, extremely narrow to very
N o F,+ narow, chlorite, calgite and locally kaolin (1rmm
- g 4 E s LT thick) infilled, dipping at 10° to 20°, 50° o 80°
C : g2 | 63 » +  H and 70° to 80°.
¥ 0.00m ¢ = F a0 |+ From 55.70m to 55.85m : Moderately weak and
5 “at 95 155 iy N S moderately to highly decompesed.
éﬁ% |_18:00 . — | 1488 L5808 +—H— From 56.41m to 56.60m : Two 80° to 80° joints.
- © 147m /}% Y - e [+ \From 57.00m to 57.19m : An 80° to 90° jgint. /
N oD |7 T 73 -1 C L+ ++ Strong, pinkish brown, spotted white and dark
u /d C + green, porphyritic, slightly decomposed, fine
- 4.5 | r - - grained GRANITE.
e vy - | + ++ Joints are closely to medium spaced, locally very
- 9.2 THw = 4+ H closely and widely spaced, smooth planar and
- C -+ smooth undulating, locally slickensided
[ o _+ ++ undulating, extremely narmrow, chlorite infilled,
N l- + 4 dipping at 20° to 30°, 50° to 60° and 70° to 80°.
- /] 1 I sse2 [ ++ + From 58.56m to 58.78m : A chlorite vein (2mm
oo 5197 | 93 ) - " thick). dipping at 70° to 80°,
® SMALL DISTURBED SAMPLE £\ WATER SAMPLE REMARKS
{ LARGEDSTURSEDSAMPLE @y PIEZOMETER T LOGGED _D.Y.Yip
[ sPrunersanpes g stanoeire DATE 04/03/2004
| P s uncisTuReED SAMPLE % STANDARD PENETRATION TEST : — : I
1B uoousoistureen sameLe I PERMEABILITYTEST CHECKED James Lu -
H = TL IMPRESSION PACKER TEST —_—
A weziersavers , S
i W INSSITU VANE SHEAR TEST DATE 05/03/2004
14 PISTON SAMPLE 1 PACKER TEST e




HOLE NO.
GEOTECHNICS & CONCRETE ENGG. (H.K.) LTD. VH10
GROUND INVESTIGATION DEPARTMENT e
DRILLHOLE RECORD - CONTRACT NQ. DC/2003/10
PROJECT  Gontract No. DC/2003110, Ground Investigation Works for Drainage Improvemant in Northem Hong Keng Island
METHOD Rotary Cored CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SI/R
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GEOTECHNICS & CONCRETE ENGG. {H.K.) LTD.
GROUND INVESTIGATION DEPARTMENT

HOLE NO.
H10

SHEET 8 OF 8

DRILLHOLE RECORD

CONTRACT NO. D0C/2003/10

PROJECT  Contract No. DC/2003/10, Ground Investigation Works for Drainags Imprevement in Northern Hong Kong Island
METHOD Rotary Cotad CO-ORDINATES WORKS ORDER NO. GCE/2004/02/SHR
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GROUND/STRUCTURAL BORNE NOISE PREDICTION

ANNEX 1V
COUPLING LOSS OF VIBRATION TRANSMITTED INTO
BUILDING

The reference is " Trainsit Noise and Vibration Impact Assessment", Final Report, April 1995,
prepared by Harris Miller Miller & Hanson Inc. 15 New England Executive Park Burlington,
Massachusetts 01803

The graph (solid line) for building on piles will be used.
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GROUND/STRUCTURAL BORNE NOISE PREDICTION

ANNEXYVY

FINITE ELEMENT ANALYSIS

Finite element analysis package SAP 2000 was used to predict the mode shape and longitudinal
and lateral resonance frequencies of the floors and walls of the buildings. The resonance

frequencies were in the octave band of 31.5 Hz to 63 Hz.

For NSR1, Room size 2.7 m x2mx3m for bedrooms

Resonance frequencies are 33Hz,53Hz,77Hz,85 Hz, 97 Hz (see results pages )
For NSRs 2 & 3 Room size 4 m x4mx3m for classrooms

Resonance frequencies are 25Hz,40Hz,52Hz,63Hz,78 Hz
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GROIJ’ND/STRUCTURAL BORNE NOISE PREDICTION

ANNEX VI

Structural Acoustic Analysis Result




Groundborne Noise Calculation for TBM

Screening
daytime operation
breaker TBM
Rock Drilling Rack drilling

Item Description Assumption

Octave Band Frequency 16 315 63 125 250 500 Hz 1% 315 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

: Peak Leq 95 dB at a monitoring distance 6.5m

1 Vibration Velocity, ref 10* -6 in/s 324 423 35 52 674 615 dB(V) | 794 923 875 84 824 765 dB{V) |[FROMANNEXI
2 rms velocity 0.001 0.003 {E-03 0.01 006 0.03 mmis |0.237 1.047 0602 0403 0335 017 mm/fs
3 Vibration Velocity, ref 10* -6 mm/s 60 70 70 80 95 90 dB(v) | 107 120 116 112 110 105 dB{Y)
4 Ro 65 65 65 65 65 65 m 65 65 65 65 65 65 m Reference distance of TBM cutter head to the measurement point

R 3 3 3 3 3 3 m 20 20 20 20 20 20 m Distance between TBM to NSR ’

Distance Attenuation 7 7 7 7 7 7 dB -0 10 -0 -0 -0 -10 dB
5 Soil Damping 0 0 0 0 0 0 dB 0 0 0 0 0 0 dB FRCOM ANNEX 11,111
[ Building Coupling Loss -7 -9 13 15 15 -15 dB -7 -9 13 15 15 15 dB FROM ANNEX IV
7 Floor to Floor Attenuation 0 6 6 0 0 0 dB 0 6 6 0 4] 0 dB FROM ANNEX V
8 Conversion from Vibration to Noise 27 =27 27 -2r 27 27 dB 27 w27 27 27 27 <27 dB Standard acoustic principle
9 Conversion to A-weighted Noise -56.7 -394 -262 -i6.1 -8.6 -3.2 dB(A) |-56.7 -394 -26.2 -16.1 -B.6 -3.2 dB(A) |Standard acoustic principle
10 Individual Groundborne Noise -24 7 17 29 51 52 dB(A) 7 41 46 44 50 50 dB({A}
t1 Predicted Groundborne Noise for 54 dB(A) 54 dB(A) |Day time criteria 60 dB(A)

each Vibration Path Evening time criteria 55 dB(A)

Night time criteria 40 dB(A)

Ref: C03 (2)




Groundhborne Noise Calculation for TBM

Night Time Screening

breaker TBM
Rock Drilling Rock drilling

ltam Description Assumption

Octave Band Frequency 16 315 63 125 250 500 Hz 16 315 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m

1 Vibration Velocity, ref 10" -6 in/s 324 423 3t5 52 674 615 dB(V) | 794 9823 875 84 824 765 dB(V) |[FROMANNEXI
2 rms velocity 0.001 0.003 1E-03 0.01 0.06 0.03 mm/s |0.237 1.047 0.602 0403 0335 0.17 mm/s
3 Vibration Velocity, ref 10* -6 mm/s 60 70 70 80 95 90 dB(V) | 107 120 116 112 110 105 dB{V}
4 Ro 65 65 65 65 65 65 m 65 65 65 65 65 B5 m Reference distance of TBM cutter head to the measurement point

R 15 15 15 15 15 15 m 100 100 100 100 100 100 m Distance between TEM to NSR

Distance Attenuation -7 -7 -7 -7 -7 -7 dB 24 24 24 24 24 24 dB
5 Soil Damping 0 0 0 0 0 0 dB 0 0 0 0 0 0 dB FROM ANNEX 11,1l
6 Building Coupling Loss -7 -9 -13 -15 -15 -15 dB -7 -9 -13 -15 -15 -15 dB FROM ANNEX IV
7 Floor to Floor Attenuation 0 6 5] 1] 0 0 dB 0 B 4] 0 0 0 dB FROM ANNEX V
8 Conversion from Vibration to Noise =27 =27 27«27 27 <27 dB -27 =27 27 =27 27 =27 dB Standard acoustic principle
9 Conversion fo A-weighted Noise -56.7 -394 -262 -161 -86 -3.2 dB(A) |-56.7 -394 -26.2 -161 -B6 -3.2 dB(A) |Standard acoustic principle
10 Individual Groundbome Moise -38 -7 3 15 37 38 dB(A) -7 27 32 30 36 36 dB(A)
11 Predicted Groundbome Noise for 40 dB{A) 40 dB(A) |Day time criteria 60 dB(A)

each Vibration Path Evening time criteria 55 dB(A)

Night time criteria 40 dB(A)

Ref: C0O3 (2}




Groundberne Noise Calculation for TBM

NSR Western Portal

NSR1 NSR2
Rock Drilling Rock drilling

Item Description Assumption

Octave Band Frequency 16 315 63 125 250 500 Hz i 35 83 125 250 500 Hz Rock drilling data from Lo Ma Chau .

Peak Leq 95 dB at a menitoring distance 6.5m

1 Vibration Velocity, ref 10*-6 in/s 794 923 875 B84 824 765 dB(V) | 794 0923 875 84 824 765 dB(V) [FROMANNEXI
2 rms velocity : 0.237 1.047 0.602 0403 0.335 017 mmis |0.237 1.047 0602 0403 0335 0.17 mm/fs
3 Vibration Velocity, ref 10" -6 mm/s 107 120 116 112 1410 105 dB(V) | 107 120 116 112 110 105 dB(V)
4 Ro 65 65 65 65 65 65 m 65 65 65 65 65 65 m Reference distance of TBM cutter head to the measurement point

R 80 80 80 80 T80 80 m 70 70 0 70 70 70 m Distance between TBM to NSR

Distance Attenuation -22 22 22 22 22 22 dB =21 =21 -21 -21 -2 -21 dB FROM FIG.5.2
5 Soil Damping 0 0 0 0 0 0 dB 21 21 21 24 21 21 dB FROM ANNEX 11 1
6 Building Coupling Loss -7 -9 13 5 <15 <15 dB -7 -9 <13 15 <15 -15 dB FROM ANNEX IV
7 Floor to Floor Attenuation 0 6 6 0 0 0 dB 0 6 8 0 0 0 dB FROM ANNEX V
8 Conversion from Vibration fo Noise 27 27 27 -2r 27 <27 dB 27 27 27 27 27 27 dB Standard acoustic principle
9 Conversion to A-weighted Noise 567 -394 -26.2 -161 -86 -3.2 dB(A) [-56.7 -394 -262 -16.1 -8.6 -3.2 dB(A) [Standard acoustic principle
10 Individual Groundbome Noise -5 28 34 32 38 38 dB({A) -6 28 33 31 37 37  dB(A)
11 Predicted Groundbome Noise for 42  dB(A} 41 dB{A) [Daytime criteria 60 dB{A)

each Vibration Path Evening time criteria 55 dB{A)

Night time criteria 40 dB{A)

Ref: C03



Groundborne Noise Calculation for TBM

NSR Eastérn portal
NSR3b NSE3a
Rock Drilling Rock drilling
ltem Description Assumption
Octave Band Frequency 16 315 63 125 250 500 Hz 16 315 63 1256 250 500 Hz Rock drilling data from Lo Ma Chau
Peak Leg 95 dB at a monitoring distance 6.5m
1 Vibration Velocity, ref 10 -6 infs 794 923 875 84 B24 765 dB(V) | 794 923 875 84 824 76.5 dB(V) |FROMANNEXI
2 rms velocity 0.237 1.047 0.602 0403 0.335 0.7 mm/s |0.237 1.047 0.602 0403 0.335 0.17 mmis
3 Vibration Velocity, ref 10 -6 mm/s 107 120 116 112 110 1056 dB(W) | 107 120 116 12 110 406 dB(Y)
4 Ro 65 65 65 65 65 65 m 65 65 65 65 65 B5 m Reference distance of TBM cutter head to the measurement point
R 60 60 60 60 60 B0 m 70 70 70 70 70 70 m Distance between TBM to NSR
Distance Attenuation -1 19 -9 19 19 19 dB =21 -21 -21 -21 21 -21 dB from fig. 5.1
5 Soil Damping 0 0 0 0 0 0 dB 0 0 0 0 0 0 dB FROM ANNEX 11 ,Ill
6 Building Coupling Loss -7 -8 -3 15 15 15 dB -7 -9 -3 15 15 15 dB FROM ANNEX IV
7 Floor to Floar Aftenuation 0 6 6 0 0 0 dB 0 6 6 0 0 0 dB FROM ANNEX V
8 Conversion from Vibration to Noise 27 =27 27 W27 27 27 dB -27 2v 27 27 27 27 dB Standard acoustic principle
9 Conversion to A-weighted Noise -56.7 -394 -262 -161 -86 -3.2 dB(A) |-86.7 -394 -26.2 -161 -B.6 -3.2 dB(A} |Standard acoustic principle
10 Individual Groundborne Noise -3 32 36 35 41 40 dB(A) -4 30 35 33 39 39 dB(A)
11 Predicted Groundborne Noise for 45 dB(A) 43 dB(A) |Day time criteria 60 dB(A)
each Vibration Path Evening time criteria 55 dB(A)
’ Night time criteria 40 dB(A)

Ref: CO3




GROUND/STRUCTURAL BORNE NOISE PREDICTION

ANNEX VII

Longitudinal Profile of the Main Tunnel
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GROUND/STRUCTURAL BORNE NOISE PREDICTION

ANNEX VIII

Geological Summary at Intake Shafts




Table 1 - Geological Profile at Intake Shaft

Gl G.L. Rockhead Adits Level Soil Depth | Rock Depth Shaft Depth

Station (mPD) {mPD) {mPD) {m) {m) {m)
E5A 115 99 52 16 47 63
E5B 129 117 52 12 65 77
MB16 172 169 48 3 121 124
MBD2 170 153 48 17 105 122
E7 86 79 48 7 30 37
THR2 114 85 47 30 38 67

DG 172 166 43 5 123 128
BR3 121 113 41 7 72 79
BR4 113 109 39 3 71 74
W1 47 53 38 -6 15 10
BRS 120 118 36 2 82 84
BR6 117 117 38 0 81 81
BRY 120 113 36 7 77 84
B2 118 33 3 83 85
MA13 208 31 34 142 177
MA14 203 31 17 154 172
MA15 202 31 14 158 171
MA17 175 30 7 138 145
M3 179 29 9 141 150
TP789 196 27 -4 173 169
TP5 202 27 1 175 175
TP4 207 26 4

181

P5 189 173 21 16 152 168
W10 136 121 20 15 101 116
W11 151 148 18 3 130 133
HKU1 82 63 20 19 43 62
PFLR1 110 109 16 1 92 93
W12 110 111 16 0 95 95

Notes:

* . metre in length for E4, WP and WP2

V : Voleanic; G : Granite; C : Completely; H : Highly; M : Moderately; D : Decomposed; FP : Fracture plane






