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1. EWBEE  TETEEELEEENDEBBMNIREE
2. ETFMAILRERARS LIS - WEN T B EIE B N EE DR T B RN

o TETHZIBAS
1. #WRBCE i

2. FRiRi L RIS i FEHE] Soil-nail head — Bearing stress | _
3. A TRMEERA o
4. TEIREFMAMR - o IR RMAIRTRE |:"f

o TETHMIZIRE : B A AAs e
1. SAFHEN - T 4 R % R ﬁ - ===

2. tTiERE

3 HTRKATS " Potential failure surface
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TERMERETESE ZEHEEZ

BREEERIBENKEE B L EIRVAE B I

//

v v
IMERRR R AL T SRR IR =t
(External failure) (Internal failure)
v | v
L EEMEIE FTHE N
(Overall stability failure) o (Active zone) (Passive zone)
) 1) TETEESK - HE R AR 1) SHEERIIINEIR
. BENIRER 2) TETEAEHNARZE
(Shiding failure) — 3) +HETEERT) - B R A
- 4) -+ #TOASK EIAR R A B
A EE 5) gg%gggz%ﬁmﬂﬁa - (RERER

(Bearing failure)
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m IRIIRIR Y + £] 2 IR EH 53 £A(Soil aggressivity)
RIBINMELZRHEE - IOE - ERBEEKEEREs N —BFRaH 1R

o HETEEMME LTI :
a. BEREXRMHE  WNERERTKEREE - (EEMRTKERE 4G - T (IH
IhsiE LR ) ~ BRERIE ( BMRSBEEES ) SMithE
b. MITHEEHIKEENM - oIBEREZMIRR - MWmK - XK=l hKE
c. RSGHIBEM  ERCHNEBRAUIEHEES
o HTEFEREAM LTI
a. ARRETRYBEMEORMAVMIE - INRARFIMAVIR IR R
b. #EZMESIH N KURME
o HTEHAERRMEZTIE
a. UEEARIAR - MIREIES - JTTKEER - TR - 8K EEHINE R R E
b. ZMFHEREARRAREZR - S MKUZIBR
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N\
48

B T IE R ERE
RIEZEANG R AR GREVAERTE TIERFEE - 5% Eyre&Lewis (1987) B 3HIRE D S48

Property Measured Value Mark Test Method

+iE2 a4 48 TIEHA D Foisnpuseg & s S 10% ,

Organic content < 1.0 %

(BT ~ EBEEED 3 s

ZEHREEZ

INGE

3 pm sieve £ 73 %, and
10 %, and

PI of fraction passing 425 pm sieve < 6, and 0 -
10% 5
T Organic content < 1.0 % Test Methods
= A Composition | Any grading. and 61.8.1,82,85,
R'_' E == ?\ Z i PI of fraction passing 425 jm sieve < 15, and s 86and 91
> O ==K = Organic content < 1.0% (GEO, 2001)

(Non-aggressive) ks WO 2

Organic content < 1.0 %

/é\ 7J< % Any grading. and 4

Organic comtent = 1.0 %

= 10,000 0
10,000 but > 3 .000 -1 BS 1377: Part 3:

R = R KA mR) O ERE R
M i ldl 1 ) 1 :I: -4 Moisture 220% 0 EGEDSPEC 3 .
(Mildly-aggressive) R R o [

Above groundwater level and no periodic flow or seepage 1
G’“"L‘“d,“'“'er Local zones with periodic flow or seepage 1 -
evel :
N t f‘l‘: At groundwater level or in zones with constant flow or seepage -4
6<pH<O 0
= D:l =y 1L oo e 5 Geospec 3
RII E pH 2=B Test Method 9.5

7 4<pH<Sor102pH>9 g
'GEO. 2001
_5 = _10 PH < 4 orpH >10 (SeeNote 1y| ¢ )

(Aggressive) NS E v | i

(ppm) i £ B Test Method 9.3
(See Note 2) 300 hlulUEDLOGG . (GEO. 2001)
— Made Ground None 0
% %& % (See Note 3) Excist -4
=<
—_ N <100 0 ’
1 $ . &3 Geospec 3
l =] Chloride Ton 100 but < 300 1
ot 9
'E IS2. |32 E 3 Test Method 9.4

. . g _11 (ppm) -;oow;;(;;soo = Pl
(Highly-aggressive) - X% pH<4 T pH>10 - BIREEMIEE + [T | oot fle 0 s it

(2) Water soluble sulphate as SO;
(3) “Made ground” refers to man-made ground associated with high corrosion rate such as

X é:"\ EFE E_l 9 (= “m” non_enzineerine fill with rubbish and orzanic matters
E j:ﬂ = R M 9




: _ o BE - WX B
w AKREEETE= - MAY 3/4)

ZEHREEZ

wh

m PLERR:ENS T - B¥AS{@ & (Transient load)
REBTIERFRMOBANER - dFHELRERE D K =4

TR IR

XNOTE :

e—— =8 —— SEEgn | | RETHEEMMTEEREEER
(Highly-aggressive) (Aggressive) (Mildly-aggressive)  (Non-aggressive) B IR I5FR - BRI S MniE

3B 2 FAV—REHEAIREETRIE -

1204 —#R AR
2. ERETESMmA 2 FH1E - FNETT
2EE = E ST -
7 ERERAR

—# . TEIREREFR/NEE 610 g/m? - WINFRERIENEE
A TEREREFHR/NEE 610 g/m? - WAIKIEHFE 2 mm
— R TEIREREFR/NEE 610 g/m?

t
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Y AKBETES - WA 4/4)

TET A FERETEE ZE2HEEZ
m PERfREETE I - 5@ M@ E, (Sustained load)
FEMEHEN T ENREFLEEHEE - FEREBE (Creep) - RILEETENEE AT BE 5
TIEREE S %R %NOTE :
=EEa = REEa eS8 1. RETIERAMFEEEFTEER
(Highly-aggressive) (Aggressive) (Mildly-aggressive)  (Non-aggressive) i T IEZIBFR - FEIRBRETSmitE

3B 2 FAV—REHEAIREETRIE -

1204F — 4R _#R
2. ERETESMmA 2 FH1E - FNETT
25 = SIS0 T -
7 #RERAR -

—# . TEIREREFR/NEE 610 g/m? - WINFRERIENEE
A TEREREFHR/NEE 610 g/m? - WAIKIEHFE 2 mm
— R TEIREREFR/NEE 610 g/m?

t
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4 LR LEINED
#5  [a Bs IR R A T %

migRmIEE - Ao =18 °E I 422
i o
(MU - E) 18 i

\ ‘ | tmmsmme

| : ' | R R EK =

et 112 Bt 58 ek LA BE 75 fi 58 [ mmme

S RERE

A A 4R [ [ O E A G 1. IEBTAEBE -~ EA - E&E ez - E ﬁ
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TEIRARETZEZIREL (2/4)
£ £ %R ER

BSTETREMEDE  BREERBUEBREIMZZEERE

%%GCO(Geotechmcal Control Office)id "EmEks" B "&KERE" MAZE BRI WERDBE
BYE 40 - M A s LiRElA T EmE

#'.
"
|

A\
A =

 an [EL b

A [EL b

24 (C onsequence-to-llfe)

nE— ¥

24l (Economic Consequence)
DEA  AEB  DEEC

TERERBEZRRER (NRE - 2

s (EEAKE - TEAE - /AN - it v FERRZBIRER \Y
WELZ) L L
I v SRR RIS I A E BRI T IR A %
5] ﬂ AR AaA =< 2R 1B/
AR BB R RIE R 2 (N - RN T B 2 B R R \Y
B - s . BES)

R v = R BRI AT HRIE A IS v

B EE KRB
AHERE BT ANASE - 5 v FEENATENAN \%
)
J—— v S WK EEE Y RIEER v
R &a E =P
SEBENE RN v BB - B v

I B IR MR Z IR \Y FEBRNBEZBERER \% 13
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TE MG EE ZEHREEZ

7]
A =

BRELEHE
&8 GCO (Geotechnical Control Office) 1% "EmfElE" B "KERKE" MAZE B2 THRSH
EWEE T - XAl Li2HEE A LiEfR

1. AB10FERERRIE - BBEMROEBRTIEWIR 3. EEI0FIFMERMIE - BEREETRIERRZGE/NEZZHE -

Z2R/NEZEEHH N AR A
T . R A5 WRELE | BAREeE
— BE) 1.5 1.25
; (Sliding) : :
1.4 12 1.2 156
-T- (Overturning) 2.0 1.5
#AC 1.4 1.2 >1.0 —s R0
(Bearing capacity) 3.0 %Eg;ﬁﬁﬂjﬁggzﬂﬂa
2. Fﬁlﬂﬁﬂ%ﬁﬁifﬁgﬂﬂﬁ EBEIEANER TIEWE S EEE G . "
-
B/ \ZE1HE] 1.1 >1.0

Geotechnical Manual for Slopes (GCO, 1984) 14
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. i f]- W ﬁl} E& -.— ﬁJ ‘ Z * * The allowable tensile capacity. Tr. of a soil nail is given by:

14

$H 1 8T 7 EER D TARAS - I E04) BB T 2 A L

where f; = characteristic yield strength of the soil-nail reinforcement
A" = effective cross-sectional area of the soil-nail reinforcement
Fr = factor of safety against tensile failure of soil-nail reinforcement

W ﬁl} E& =% ﬁu EC The allowable pullout resistance provided by the soil-grout bond length in the passive

zone. Tsg. can be determined using the effective stress method:

¢'BL+2Doyu’L

Fsg
gg jj Eﬁ i—l\ _ where ¢' = effective cohesion of the soil
o o o o o F T 1 5 P. = outer perimeter of the cement grout sleeve
(TGHSIIC fallure Of SOll-Ilall I'GlIlfOI'C ement) L = bond length of the soil-nail reinforcement in the passive zone
D = outer diameter of the cement grout sleeve
o'y =

vertical effective stress in the soil calculated at mid-depth of the soil-nail
reinforeement in the passive zone, with a maximum value of 300 kPa
4 = coefficient of apparent friction of soil (4 may be taken to be equal to tan ¢
B R RE IR - 15 e e B
7)( HE’.X FT = 1 .5 W he;_elgﬂ .31» the angle of shearing resistance of the soil under effective stress
condition

(Pullout failure at Soil_grout interface) FT = 2 ‘Ob Fss = factor of safety against pullout failure at soil-grout interface

The allowable pullout resistance provided by the grout-reinforcement bond length in
the passive zone. Tgp. is given by:

T ETERSRESAZ SR E Z FAI I AR R

. . . - . 3 For
(Pullout failure at grout-reinforcement interface) GR i
where f = coefficient of friction at the grout-reinforcement interface. which depends on

the bar type characteristic in accordance with BS 8110 (BSI, 1997). e.g.. 0.5

el L L - e for high yield deformed steel bars
a: REUETERE ~ KIS PRYBR IR &) T 5]

feu = characteristic strength of cement grout
. i L \ ) 7 = St P, = effective perimeter of the soil-nail reinforcement
b : JERMETERE ~ KILE PRGBS EE RS E M a8 18] - D e e
L = bond length of the soil-nail reinforcement in the passive zone
Fgr = factor of safety against pullout failure at grout-reinforcement interface

15
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$H 1 8T 7 EER D TARAS - I E04) BB T 2 A L

where f; = characteristic yield strength of the soil-nail reinforcement
A" = effective cross-sectional area of the soil-nail reinforcement
Fr = factor of safety against tensile failure of soil-nail reinforcement
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zone. Tsg. can be determined using the effective stress method:

¢'BL+2Doyu’L

Fsg
gg jj Eﬁ i—l\ _ where ¢' = effective cohesion of the soil
o o o o o F T 1 5 P. = outer perimeter of the cement grout sleeve
(TGHSIIC fallure Of SOll-Ilall I'GlIlfOI'C ement) L = bond length of the soil-nail reinforcement in the passive zone
D = outer diameter of the cement grout sleeve
o'y =

vertical effective stress in the soil calculated at mid-depth of the soil-nail
reinforeement in the passive zone, with a maximum value of 300 kPa
4 = coefficient of apparent friction of soil (4 may be taken to be equal to tan ¢
B R RE IR - 15 e e B
7)( HE’.X FT = 1 .5 W he;_elgﬂ .31» the angle of shearing resistance of the soil under effective stress
condition

(Pullout failure at Soil_grout interface) FT = 2 ‘Ob Fss = factor of safety against pullout failure at soil-grout interface

The allowable pullout resistance provided by the grout-reinforcement bond length in
the passive zone. Tgp. is given by:

T ETERSRESAZ SR E Z FAI I AR R

. . . - . 3 For
(Pullout failure at grout-reinforcement interface) GR i
where f = coefficient of friction at the grout-reinforcement interface. which depends on

the bar type characteristic in accordance with BS 8110 (BSI, 1997). e.g.. 0.5

el L L - e for high yield deformed steel bars
a: REUETERE ~ KIS PRYBR IR &) T 5]

feu = characteristic strength of cement grout
. i L \ ) 7 = St P, = effective perimeter of the soil-nail reinforcement
b : JERMETERE ~ KILE PRGBS EE RS E M a8 18] - D e e
L = bond length of the soil-nail reinforcement in the passive zone
Fgr = factor of safety against pullout failure at grout-reinforcement interface
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1. " LETRRETEEN LERBRFM , WE AR - [BA - LERMERET ~ T8 R4t L - BRI BEmE. 5
S8 - ARAGFEH L ET M ARERRFHETERFARRS -

H

2. RRETLEIZRMN - BERHEEN - RIFHE - MAY  EEESHRREESHAZEER -

3. TETRUAKIRALITU ) px IMBRRRIR EA N AR RRIR - SNSRI B S 1S RB BN IR IR - BT ERE IR T ET
RUAS B TR AR I -

4. ETMAMEE - SACRIELRZ&RVERE - WOE - EREEKEERM) M =R
738 - BREZENGREIRGEERNAER - IKF Eyre&Lewis (1987) FI AT 0 24t L LIREER
PHER (NERMLTIESTE )  CRERMFRERE (9R=5%K) -

5. &% GCO (Geotechnical Control Office) 1 "HapfElg" B "&KERE" MAZE  BE2THRS
SEREELE  NAoMERIEHEBEE TR -
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