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1.Push vane 2.Push inner
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4 depth. Vane capsule.
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protective rods at 6 per

— capsule minute. Mea-
during push. | sure peak
torque.

Vane Test

Procedure
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SPT Npneas
Relative Density (blows/300 mm
or blows/ft)
Very loose 04
Loose 5-10
Medium Dense 11-30
Dense 31-50

Very Dense

>51

ot AN e A i S

& s g

SPT Npcas
Consistency (blows/300 mm
or blows/ft)
Very Soft 0-1
Soft 24
Medium Suff 5-8
Stiff 9-15
Very Stiff 16-30
Hard 31-60
Very Hard >61
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Soil Nailing (995 ¢wo 9 )

Ultimate Bond
Material (& Method S Type Strength, q,
(kPa)
Marllimestone 300 - 400
Phyllite 100 - 300 > ninS 1las | o gli H 25408
Chalk 500 - 600 (& Juail glie) S D90
Soft dolomite 400 - 600
Rock Rotary Drilled F:lssuwd dolomite % }?lnlg
I 100 - 150 BU AT Cawl Fae GRS e cudyb Sile
Weathered schis 100 - 175 el 55 el viol 4L
Basalt 500 - 600 sl 1) SR elHY
Slate/Hard shale 300 - 400 . . )
Sandgravel 100 - 180 Sk olariogey -
Silty sand 100 - 150 s .
Rotary Drilled silt - 75 S coardg g byl pb -
Piedmont residual 40 120 ..
Fine colluvium 75 - 150 o> hyy -
Sand/gravel . . < e .
low overburden 190 - 240 Clgs clarin g ey -
Cohesionless Soils Driven Casing high overburden 280 - 430 s
Dense Moraine 380 - 480 Gy yles -
Colluvium 100 - 180 . R
/ 20. 40 U Coi o0gue -
Augered Silty fine sand $5- 90
Silty clayey sand 60 - 140
Sand 380
Jet Grouted Sand/gravel 700
Rotary Drilled Silty clay 35 . 50
Driven Casing Clayey silt 90 - 140
Lo 25 78
Fine-Grained Soils Soft clay 5
¥ 20 - 30
Augered Stiftsay 40 - 60
FARE Stiff clayey silt
Calcarcous sandy 40 - 108
h 90 - 140
clay

F g Sl 3l Ee ol g e

e oceis
et

\C

Soil Nailing 95 ¢wo W9,

(0519 J253) o329 o)l heplSiws
2ly SUES G550 a1 9 003,5 ual J5D & s dowad 13k 51 3l & Conl gl (65l s (£93 STy S22
o Wl o3)5 lgw (Sei¥ 2 aw b g3 sl Ayl (595 2 Pl 9 J53 (5 A5 geome 9 39 0 il 9 YU 55 59

X e 08Ty i o 4 D e

12/7/2014


https://mcivil.ir/

Soil Nailing 395 g0 v9

(SlaeiSa £l b mlis 3 0Ty U3 b Jla i ggame 3 5 5 i Jly 18 o cilie (518 gl b STy o
U o b aldlr yi> gl plgie o519 oy 51055 (o0 S90S S g Cgpew b LSy Iyl 53 (gl
B3 U a5 s 30 gl yob s Lol 13,5 aliis] G 5 G doni G0 Siaw (511 lE:0 B ,hd 5 yio £0
! Ll o AU Nighd (0 (55U STy
wepasy bl JES1 )3 Cas pw (5 o5 s a5 oaliiwl Cde 5,15 (6o g Al B STy b > 5 plm
3 s 1 S (5, 1y gl T 6 58 o o N 306 s STy Uy 3 55 o ol youa o il 53
Fg e )3 9 8590 sl Olles S pw 53 &S Wil (o0 a3 guol 1) )15 o 3lle Sy 51 g 4571, W (5T Ju

+ 9w o0 o3kl LT I LI

Qo zaczits
et

\C

Soil Nailing 95 ¢wo W9,

il Ol Sy
Canol yiogiil 10 6 Y+ dga5 b Jlo kB

Lol Hpw Carndg 9 395 Gos (S Lyl ol 1 dlanntly g0 2.5 U 50 1.5 (o b Fno dliold

il AU (Sdaw LSl b (g jheS JS 105 a5 a0 4> Yo dgas WL (6l Rao 43 9 423 10 dgas L Fao
255 dagh B35 5l e Sligd LU g (SAS gea oy & b lopw SlEgd 2,5 5

Al dio Algi (0 395 £l o yd Vo U 13gas 4l (yf5u0 395 dwiid (S Oladuin iU b e Job

12/7/2014

10


http://icivil.ir/omran
https://mcivil.ir/

Soil Nailing 995 w0 9

uybawbmb@& ds)Ybu&,m,)MbuMobwul)bﬁwld.\ul)ﬁw)&vwb By oyl
S 2l SB (adge (i) jI Calan Cuga 295 2l )3 diewgy (2l 23,5 3l 1)l 3,180 295 ¢S50 s
elio 3b Ca i Ol sl g 05 oy G oy gl il I DU g G2y ey Sl b o SULS
O 0lg S QU B 51 8o Lol 2,5 caog 1 0T ol Jlaw S aidlod gy (650 oy Cald 51 gl ool
WS 5 gle (W3 5 9 b e ey g a8 Oy )

PASL0+ B Y00y plopw Jloe (511 C ySILS blsn Yoome Cowl Cubl £4) 95 (2] 02538 oo (logw lade
13 Gl 1y (53,95 S5 g arpd pil 53 Cunglie 9 5y JSWD ¢(53Y 98 BUI jl ealitl b ol (o0 ML (0

dotzeih
[ kel

Soil Nailing (995 dwo Ui,

( ? :)b 393 g Co SOl il 2Py Swe ¥ g SUid Jolwio L}“’i} 9
: pre-dampened sholcrete mx 395 (g0 481 bglbe & J}U Jome 53 o S b, 2
P9y 3 Sl o1y bl (5 med e J RS ISl &8
g o bole ,R0a%y b b ol Ky 3 glae o
lgp JLid bagi o Jie J5U & (Sdgjud Guoy banwgs

PAPTREIEY S (§ ey (121 s 110 o5 diged 0 Uiy

‘water injection
SSTan g 0.35-0.5 s Cay SOl loww 4 o Comed
VED '4.3,!5| S5 o -Gl 20mm &laSow o5l
S5y o sl bslse 5 U6 31 gaps Jb 2 bobe
23,15 3929 Olasuin Wigles waw

oo 0wl (6dVed 3,5l aSiud 5 Co ST raland S
Yo dgas oS Cuwl o 1.5 )3 2.5 1dgas aSus dlayl oS dgud
..\3)5 JL.S,M ,Zo.ﬁ;lad

e o oa] S 1 edlil il oo Olles o2
Sl 4eSe (il Wopw g (g e (g0 Bl
ol ol

12/7/2014

11


https://mcivil.ir/

Soil Nailing (995 ¢wo 9 )

% (4 v
{ e & — -
: 'z m‘ %
- | ey — L g -~ e 3 t i
it == A R R el ~

2L

doserei
Hgendh

Soil Nailing (995 gwo ig)

o3l a5 (539381 3o I 5l 13 Caml Koo & Canl dwlo 9 5 loww b ol 5 ylonwr 3 (bolie 55 23k
o3kl (52,55 (1 565 (ol OS5 b iy losw by (9 GO9S 9 (5 podly Sgo I (0 wizead on'S
5,5

» 0Pl Olmad 5l ol b plasasiis g 4,58 31,81 bawgd Wb Gy 5 Oldes slialg sy by g A0
&y 0 8350 415 4y JLiB AT T gm0 4D A5 il ARID dagi Maly e DS O a0 wire sldond]ygiud il
g Moul S 43 Sl 9 b (55l b Cowl (Sow il 293 o 51 i §2,5

Q.L, » .MU‘ 9).3?) 4“? ")M b.gm.s L):’R) JS.»".Q L! Cow! QSQA ‘5)1.6; .k'_’ll.‘n‘lo& St 9 l.f‘:’j‘i) dl.g;l& »
PLsl plopw Glegd &1)55 0ad (55l Jome (953 s 9 035 plodl (g5l jio £ dlspo b 53 Ygoro bylpd
S et s 395 o B3] Als (593 33070 5l et (Dl 55355 0lo3) s T g 330
Ml (0 dold) 415 3590 Bos U Jlgho o2 4

oy 33, GRS 0 bl wb lys SB S8l > Wilgi e JB O Cod Gloaw OlEgd aily Cudpd LS
Wil Hid Cod Gl S (8255 Oldos (S

Moo (ol Capdyb a3 a3 9 (sl SBT3 (HyF D) )35 0395 i Sy L o 31y
B9 (o0

Ol 58 s losms DLEg3 o AL 51 (U ()3T OlEgd (Snd gor by 4y Gl p3Y 135 Oldes 5
gui da gl S lawgd

12/7/2014

12


http://icivil.ir/omran
https://mcivil.ir/

Soil Nailing (995 ¢wo 9 )

B35 Olied
g sl puSn Sl 35 O P 9 o> b ok (Rab pgite & (sl juSn) @ o5 boloes S 3l GuoF can
dl.tb&dyﬁ‘}g}a}lol@ﬁwyugahwpmwyokﬁw5gjbm‘}lw.QWb)MlM&
Lo el 0.5 5955 Clegd 51,5 Can Gl 4 Of Comd + 33,K00 Ga)5 0 yim Kb (90 &GSy g )
Slilos plsl car Sgive plonl o5 L8 L L B g0 4 Ga)i 23)5 odlitul 55 048 sy S 1 45 3900 o
J g 29b (o ok b GleS Slol ) o L olyon &5 398 Jog G Job 3 o5 JhB L Al S el p3Y 55
GuF NS Gy e G5 o 2 S dpise Sose A9 ol G | BuF Slles b Gy ¢lygw slad &SI
Spdee )5 85 )3 ¥ 4 Yl & Ol Cand (0500 P P dpk (o Cpo (ST GF g 0ad iyt
Alols dgine ool il yuugul 1 35e 55y o Ghde S b 5 Sl S0 3 35ke 658

sl g0 0.5 5905 Ll 93 13 5 (5520 2.5 bogas sl

IL,= 8L, = Tot. Length for case (a)

>1b b ol )b

T gl w933 5500 ot (S oyl5a0 3 eSS Tul Jome S Oleogad @ dagi g (ST g5 OleMbl
9 39 ol luabl Ol yd Como UG WS (0 158 Lialejl 390 (Samna (a0 J0S jobiie 4y b curs gl»

255 1,55 ((glise ¥ L) S 33 0 53 sl ol ol 9908 5 20008 adyl 1,3 b

9 B1) a5 B o aloolh 5 oS s 5 kB 00, 8ko S iz o 5 e b o5 53 B s Jsb o

Wil oo (Hib Syl peiaen (5390

nace: w226 Mlahestan-760-pseudo-static

Minimum Factor of Safety = 1.11
21.0 & Behind Wall Crest

AL Vall Tow

Length of Nail i, Li He14.2 m

»| "= Tength of Nail 1, L1

L/H=0.53
IL/H = 4.24

12/7/2014

13


https://mcivil.ir/

Soil Nailing (995 ¢wo 9 )

Sl 355 () o1,

& cul Spgo ol 4 Sl > )l )
Wfff{mrf((r(( - (;‘9 J’l)”) Sl lplSuss jlodlaal b Ll
M \” Ll g s b 0sd (e )l aleS S
‘ WS 90 S b S e ileS 51 (5l b aia)

GoF Sllas s 53,5 (0 )15 00 (gli>

iy SB Y aSjs0 ) wll Dgdiee plxl
ol s lSal b by 5 ookl A5
bRy g Wl By SB A aShjee
Pl b g ailed sbml cdguzs ()l 5 S
Gmore BuF Meild By SBop gl
D9 oloj g e lalpl cel & a3l Cleg
SE o b jlandgs o b jlamdgs o) 5l plsue
REIWESy SV F NS

Wl ly olis ol a5 Sl 93«9y ol
Gos 4 ey 9 )i pladl g 5 oo
Sl G5 g onile (B (peej J5b 5 jlainge
Do plsl (SOl S50 5

Qortorczih
et

[ —

1521 os yiSTae g Canl 35 i (SLRASS yndS (5113 9 gy (i, Sy Sidd (W09,
o0 il o 10 g (LBl Sluwo L 5

——

S

4

ELT] N s e

12/7/2014

14


http://icivil.ir/omran
https://mcivil.ir/

12/7/2014

- T '~'. PRRS cqa
S ey i el

(3155t pdgw b y2xgw)
Anchorage -Soldier & Pile

)

Anchorage (35— pgw) & 3105 3lgo 9 B oIt

dily g g g 2l iyl ol

S1352395 Cawd 53 (e il 55 (ypre Juolgd b ol i )

‘ S g ygiley] -

(352 Cudy - y2d g custl) Lol ol JB15 ) S H L U0 1 sledidg o 13 1,5 -%
(0 gous (s12l) ol (Sl (532, e —€

15


https://mcivil.ir/

Anchorage (3150 pige) oS ylgo g B (!

12/7/2014

16


http://icivil.ir/omran
https://mcivil.ir/

Anchorage (35— o) & 3105 3lgo 9 B oIt

oo i g (1 Al 50 (6,13,2365 1093 Jol o

(530 ¥ Gos ) Jgl als yo (51551395 Slibos £9,05 -0
355 )l 45 bilo b 881 g lis Sldes (lpal -
(5 =3 50ue) 0535 sxbom (3bodl onai Y

O8R5 512l g cuai -A

&Y A i -1

Ay CoyOLS glaby e

L,k (3318 41,3 LiuiS Cod g S d'ﬁ'j tegu Jolpo

. o o e 2l Coond 53 32,55 -9

9 el RT3 ) Sl 0055 B 5 5 e5le (5 51 g SIS b slall 915 1,8 S 5 1Y
(@l Sy nls

Sldas J1,55 955102045 aold-VY

Qortorczih
et

Anchorage (35— g) S 3lgo 9 B (!

12/7/2014

17


https://mcivil.ir/

Tie Back g — o Sol g jloo S & Culy SS90

Cunl ogasuw J5 awiy Ko Jold &5 !
dgus palwd Cuoglio g bl 0.6)195‘5,)345
M 8330 phoiils 2 0,5 9kS VA0« +
GuP pldl g 48 G55l m
9 el o5 VoA Cadyb U1, Ll lge
4 W3 Cudy SB oy i Jles! eely
i blh S LS i Ll el

V0 51 Ol (305) oSy Ak bulpd g
oS gy rlys Sl ol g Aase (e
g1 walgd Sl (g, 51

U oale 120 byl S ST LiuiS
plsl (ool sileluly gln) b
Som ke 2 g1l CekS I U e
dols ekl S8 Jlainl gl 553
23,5

Qo zaczits
et

\C

Anchorage (35— pgw) & 3105 3lgo 9 B oIt

12/7/2014

18


http://icivil.ir/omran
https://mcivil.ir/

Anchorage (35— o) & 3105 3lgo 9 B oIt

28 g9 09 ilie iz

& gl g5 51 9l e (g5

12/7/2014

19


https://mcivil.ir/

Anchorage (- pis) S ylgo g B Glod!

i
i A |

Step 1 : Install soldier beam Step 2 : Excavate and install Step 3 : Drill borehole, place
lagging (mesh and shotcrete) anchor and grout

Step 4 : Test and lock-off Step 5 : Repeat steps 2-4 to final

. excavation level

Anchoring Construction Sequence

Anchorage (- pis) S ylgo g B Glod!

S A AN
‘.J B oLl ___\ b
o
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SNSRI

w1 sla lall g (5,105 slae Sl
(Anchoring)
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