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1. EARTH EXCAVATION

fhfhiuumi + fliiaoumflnlmuflfl-^u^iJfluni^AU-flflWA) = 21.86 um/au.u.

fhfhiuumi + fliiaaumAi (wn i = 8.550 inn/au.u.

flinuvu is  lit 1.000 nu. = 11.290 inn/au.u.

V)U - 19.840 inn/au.u.

a-juuanawi 19.840 x 1250 • 24.80 um/au.u.

Aimuflunu = 46.66 um/au.u.

Yinmyiq /

aTUflanawinowJia = 1.150

aTuimawJtB'jSu, auilunma * 1.250

HARD ROCK EXCAVATION

fharnuumi + laaumfli (-nuiM - fiujdfluu'wiiuittM - wnswiCsi) 67.87 um/au.u.

fhehiuunTj + fl'uaeunfn (wuiatwn) • 79.54 um/au.u.

ayuuvu m at l nu. = 1129 um/au.u.

mu ■ 90.83 um/au.u.

a'lunanawj 90.83 x 1.70 = 154.41 um/au.u.

fh-nuaunu = 222.28 ̂ nn/au.u.

/

flfmnwuvl 9 WJ.U.

itfunun 9 000 WJ.li. 9 2.33 um = 20.97 um

SHORTCRETE 0 900 AU.U. 9 1,957.74 invi = 1,761.97 um

STEEL FIBER REINFORCEMENT luuaanm 30 nn./au.u.) 27 090 nn. 9 121.21 in  vi = 3,283.58 um

uianwauflaunm ( Accelerator For Steel Fiber) 1 287 awts @ 35 invi - 45.05 um

via PVC Dia 2.5‘ am 0.30 m. 0 300 U. 9 16.25 inn 4.88 um

via PVC Dia 3" am 0.30 m. 0 300 u 9 22.08 inn = 6.62 um

PVC. CAP Dia 3" 1 000 9U 9 58.00 inn = 58.00 um

fnmsmauvia 2 000 au 9 5 inn = 10.00 um

uu FILTER 0 135 au.u 9 478.92 inn . 64.65 um

flmafl GEOTEXTILE hua Nonv.oven uu.200g/Sq.M 0 132 «vu. 9 35 inn = 4.62 um

SHEARKEY ON BACK SLOPE ritwun 9 000 wvu. 9 19.79 inn = 178.12 um

muanHma 5,438.45 um

aaiiIu 5.433.45 /  9.00 • 604.27 um/tm.u.

fiiifl?04in,fliuiuuw0ivia*uai naaau.fnumuasfhfhiuurm = 331.76 um

ri'Niuwunu = 936.03 um.

WnOlW j

SHEARKEY ON BACK SLOPE

flmnauainmrM'iu Shearkey nrw 3.00 u. a* 15 u.viuvi = 4b ai.u.

CONCRETE ( 1:2:4 BY VoU 

m ania lu  RB 0  9 mi t sr 2<\ > 

flTBl’1̂ 0'3 KEY

fl'MTUWUVlU

-WfiuflnltKhuwawuvi = 8)0.586 /

aiwvfowni, fliunuuimnamhtnaoau, flnumuatfln^iuunr^mnbuawiwawaw 40 w>.i../tu)

(1) flmaeumna'JuasMaaau

Diesel (150 liter/day)

Lubrcating and e t :.

flnwunuwanina 4,358.200 /

(2) f=hifT50«m / fhfnufjuifnO'jan’j

Jack Hamer 

Water truck 6 wheels 

Shotcrete machine 

Air compressor 

Generator 150 K\a 

Water pump 

Opreator

0.45 au.U @ 1,957.74 um 880.98 um

0 249 nn. @ 30.13 um 7.50 um

0 045 au.u @ 46.66 um 2.10 um

mu 890.59 um

45 fln.u. 19.79 um/wvu.

150 000 aws 9 28.30 um 4245 um

4 000 a«n 9 28.30 um 113.2 um

mu 4358.2 um

4C 000 108.955 um/7U (1)

1 ifliai 9 149.00 um 149.00 um

1 (YU 9 1,696.00 um 1,696.00 um

1 IflIOl 9 990.00 um 990.00 um

1 Ifl̂ Bl 9 446.00 um 446.00 um

1 ifli'o i 9 656.00 um 656.00 um

l ifliai 9 75.00 um 75.00 um

3 flu 9 500.00 um 1,500.00 um



inim sm M im nienyim

( Nozzle man 1 Persons)

( Shotcrete Opreator 1 Persons) 

( Drilling O peato r 1 Persons)

Accessories etc. = 1,000.00 U1V1
19U = 6,512.00 unvi

nnmjmjMomba 6,512.000 / 40)00 = 162.80 oivi/ws.ij,(2)

(3) riiu'j'J-nu 8 X)0 fiU 20)00 unvi = 2,400.00 uivi

?9U = 2,400.00 uiyi

fh-nummuijiovnbtj 2,4C 0.000 / 40)00 = 60.00 uWwvu.O)

‘S'3u«'i4najpTuviaj«0'Vi Ĵej ( (l)+(2)+(3)) 1C 8.955 + 162.300 + 60 000 = 331.76 Uivi/iavu.

4. CONCRETE INTERCEPTOR ON CUT BERM

15.000 u. (5 Shear key 1 uvn H = 0.45 u.)

flounsw 20 Mpa 2.330 au.U. @ 1957 74 = 4,561.53 in vi

wan RB - 6 mm. <•6 .8 1 0  nn. @ 27 4218 - 1,28361 uivi

man RB - 9 mm. 1(3.317 nn. @ 30.134 = 3,113.35 in vi

man RB - 12 mm. 1.150 nn. @ 26 8377 = 30.86 invi

aotnwnman 3.780 nn. <S> 28.21558 - 106.65 U1V)

luiuu : 3.500 pts.jj. @ 240 5225 = 3,247.05 in vi

5.110 au.u. @ 99 > 505.89 uivi

rjuflilimti = 12,848.97 in vi

Hn-anviOTtjviTj = 12,848.96! / 15 = 856.60 invi/U.

T"
wnumw ifim n n a  ̂ woa^uatyiaouffa

5. R.C.DRAIN-CH-UIE

1.00 uiwi viuvi =

•iiiJw-aei'iSij.'DiJvi^.iJviiuW'iS'i'n'jftoijnsw 10.23 au.u. <§> 46.66 UIVI = 477.33 uivi

nouniw 18 mpa 1.17 au.u. ® 1,957.74 UIVI = 8,163.78 UIVI

m am aiu RB - 6 uu. 15 75 nn. @ 27,42 uivi =■ 377.05 UIVI

m anialu RB - 9 uu. 133.08 nn. @ 30.13 UIVI r 4,070.50 UIVI

aiwwnman 3.72 nn. @ 28.22 uivi = 104.96 uivi

•nubjuuu (2) 31.21 W5.U. @ 240.52 UIVI - 8,228.27 uivi

■nuniKfaj'Ui = 21,421.89 vnvi

fmmuviu = 21,421.89 /  10 -  2,142.19 uivi/u.

vwimwf) ifiuifû aaujoâ uatyiaoua'}



i l  FACTOR th in u f im ji ln a f lm )

2 I l f  FACTOR ^TUVin

3 Hi FACTOR asvnuuasviaivi ayy

7.1 fmaariaaru

Soil Nail Galvanised Deformed Bar DB25 (SD40),CJY) 6 UJWl/uv^.vnay Galvanised Pla e = 

w i a  0.15 x 0.15 m.vnn 12 m n .v n ay  Nut

{ivian DB 25 (SDao+^iJnanWi + vrunatn ),thviun 3.858 nn./y.,Em 6 a /uw  ) 

PVC.Centralizer.W 3 5u/ uvm, ( aftann SOIL NAIL on  6 wen nu itatWT.naa'iijm: 0.5C wen 

aQumviaalavinitatlyinu 2.50 wen )

MORTAR CONCRETE GROUT aaeny  W/C Ratio = 0.4

aniw aym yma^aaijaiei (Plasticsing Grout Injection A idX efannnK  1 nr./tJ'u 50 n a )

nu

fm ium jvju

7.2 fhiaii:

i n m t;  Down - th e  - Hole nuns- 100 mm. ( rate 160 m ./vh )

Down - th e  - Hole W i«  100 mm. ( rate 1600 m ./in  ) =

fhuwnjfljaas 5 m. ( rate 1600 m ./‘8A ) 

nil

fhnum iv iu

7.3 fh tn r iy  (aatnnmivi 200 X 34.10 =6,820 en.y.anvyu 2,855 w  )

naaininfiu 4.50 X 4.50 = 20.25 en.y. ( Enoviauat; 6.00 yiiaeu 2 tfu 'jtosvn: 1.50 u.)

iviManaruviaivianan 2” win 3 yy. =

a iln iw av a a in riij 

n u

nfnwat'im-uutn 

naH-nu 10 a n

aaW -nu 50 % ua-i-mjvi (6,820 X 0.50 = 3,410 m.U.)

1 <3> 1009.39 invi/^a » 1,009.39 inVI

3 ija @ 12.25 invi/Tja ‘ 36.75 invi

0.04 3 a im @ 3586.13 invi/au.y. 154.20 invi

0 nn. @ o tnvi/na = 0 .0 0  invi

= 1,200.34 invi

= 1,200.34 invi

6.00 y. @ 150 invi/y = 900 00 in vi

6.00 y. @ 93.75 invi/y = 562 50 in vi

6.00 y. @ 50 invi/y = 300 00 in vi

= 1,762.50 invi

= 1.762.50 inv)

24.00 viau @ 960.30 invi/viau = 23.047.20 invi

64.00 w @ 40.00 invi/^n = 2.560.00 invi

= 25 607.20 invi

= 1,264.55 invi/en.y.

= 126.46 invi/m.y.

126 46 X 3,410.00 431,228.60 invi/en.y.

= 151.04

7.4 tjtlns tu innv i'

Grout Hose.Pressur Gage,Control Valve,Accessones

= 1.00 an 75 invi/an = 75.00 invi

fh-mimjvju l finlfl 6 wen

7.5 fhmia1a43ni

Air compressor = 1.00 ou @ 1,447 tnvi/ou 1,447.00 invi

Generator 1.00 on @ 1,666 invi/oii = 1,666.00 in vi

inla-uan: (down - the - hole percussion drill) - 1.00 iv @ 5,000 tnvi/on 5,000.00 in vi

Grout Plate ( grout pump mixei,agitator,accessce ) 

fhuiHiu$atvia4

1.00 IV @ 1,500 invi/on = 1,500.00 in vi

Air compressor ( high pressure = 20.00 aen @ 28.30 invi/aen = 566.00 in vi

Generator = 12.00 aen @ 28.30 invi/aen = 339.60 invi

Rock drill oil = 1.00 ani @ 120 mvi/aen 120.00 invi

ny = 10,638.60 invi

■nuflu^ueiavnbtj l tu vnla 60 wen = 1,063.86 invi

7.6 anuyd'Uala'aaniaa 2 tvitn liJ.nau istnevn-a 515 ny.

fhwcuiala^anivtijn 5 mj aoainaiiaaa'invn-j = 515 ny. 1.51 invi/mj = 777.65 x 5 an = 3,388.25 invi/ivien

7,776.50 invi

fhithimainaniala^anna 2 tu un'liJ.nmj 2.00 on = 5712 llTW/01 = 11,424.00 invi/ou

19,200.50 invi

^uayvmfmua-naia^arn aninn anvi/^w 6.73 invi/'qa

7.7 fhanui-mu

fhun^iumvmiaunu = : an <S> 500 mvi/on = 5 0 0  invi

fhanun-nu = 7.00 an @ 300 invi/on = 2 ,1 0 0 .0 0  invi

^uanvnjeiaviiba l oil vhK 60 wen 260.00 Uivi



nijriinumjviijwavlho (7.l)+(7.2>+(7.3)+(7.4)+(7.5)+(7.6)+(7.7)

nu

= 4,519.47 invi

= 4,519.47 invi

pm'njffUYju = 4.519.47 in vi

vontivvw :

- fin Soil Nail Galvanised Deformed Bar DB25 (SD40),ejt) 6 luwvu.vi-j.mau Galvanised Plate tiunei 0.15 x 0.15 m.vun 12 mm.vlifou Nut 

phnian DB 25 jjjj.= 23.118 nn/vau yifn 26.50 tnn/nn. = 23.113x26.50 = 512.62 t ivi 15 inn/nn.=23.:i8 < 15 =346.77 \nv» einvininatn 50 invi/upi wuvju -  6 12.62+346.77-50 = 1.009.39 invi/ijp) 

phuwmvian 8 ujj.= 1.413 nn./utm ripn 35 invi/nn.=1.413x35 = 49.45 fh'ijii 15 invi/nn. = 15x1.413 = 21.19 m if nwan+fhtju+NUT = 49.45+21 19+33 == 103.64 uth/ijpi 

PVC.Centralizer.H 3 ?u/uw, ( R.wnn SOIL nail o n  6 ujpit o i  isotmvhoaiua:: C 50 ojwiaoumwaakivinttuslufhj 2.50 mwi)

Spisnnvia pvc 1V4* vu 8.5 npnvi njas 106.54 invi apionviauat 0.40 u. = l0.65.\mi/vi£u,HiunwiyiaSpilvf 15‘6 ntmnpnvia = 1.59 invi/viau, wiaivi/ uw = 10.65 + 1.59 = 12.24 invi/ijp)

MORTAR CONCRETE GROUT fiftanu W/C Ratio = 0.4



Miurn-NiurnjSEinaui.iiawn.ciuufnBluijInai

Class of Concrete A B C Lean 1:3:6

fflUHffUflOUnifl 500:366:662 450:391:662 400:416:662 220:393:843

I. iJviliii'UflSiuua' 1.05 x 2,907.65 = 3,053.03 1,526.52 1,373.86 1,221.21 671.67

2. vmo 1.20 x 431.39 = 517.67 189.47 202.41 215.35 203.44

3. M14 1.15 x 478.92 = 550.76 364.60 364.60 364.60 464.29

4. fhunwmj-m 436.00 436.00 436.00 398.00

n u 2,516.59 2,376.87 2,237.16 1,737.40

Class of Concrete D E Mortar l:3byvol.

tnuwtrjjfiounlfl 350:441:662 300:466:662 500:749

i. ijumjufwiima 1.05 x 2,907.65 = 3.053.03 1,068.56 915.91 1,526.52

2. m io 1.20 X 431.39 = 517.67 228.29 241.23 387.73

3. MU 1.15 x 478.92 = 550.76 364.60 364.60 -

4. fiiunwmj - m 436.00 436.00 114.00

2,097.45 1.957.74 2,028.25

2.1n^!r6BiaE!hmb£neuriai™ vu3tn

Class of Concrete

ffiurmufiounlfl

A

500:366:662

B

450:391:662

C

400:416:662

Lean 1:3:6 

220:393:843

1. 1.05 x 2,907.65 = 3,053.03 1,526.52 1.373.86 1,221.21 671.67

2. rmo 1.20 x 431.39 = 517.67 189.47 202.41 215.35 203.44

3. MU 1.15 x 478.92 = 550.76 364.60 364.60 364.60 464.29

4 fhimwmj-m 485.00 485.00 485.00 398.00

i iu 2,565.59 2.425.87 2,286.16 1,737.40

Class of Concrete 

gbuHgrufiounlei

D

350:441:662

E

300:466:662

Mortar l:3byvol. 

500:749

1. iJviwjjuflSumn 1.05 x 2,907.65 = 3,053.03 1,068.56 915.91 1,526.52

2. rmo 1.20 x 431.39 = 517.67 228.29 241.23 387.73

3. MU 1.15 X 478.92 = 550.76 364.60 364.60

4. fhimwmj - m 485.00 485.00 114.00

11U 2,146.45 2,006.74 2,028.25

3.TmTOii-BiaEini4ibEnaijaini5ttniEmj

Class of Concrete A B C Lean 1:3:6

O"3u«6rufi0un1pi 500:366:662 450:391:662 400:416:662 220:393:843

1. 1.05 x 2,907.65 = 3,053.03 1,526.52 1.373.86 1,221.21 671.67

2. rmti 1.20 x 431.39 = 51767 189.47 202.41 215.35 203.44

3. MU 1.15 x 478.92 = 550.76 364.60 364.60 364.60 464.29

4. fininwmj - m 485.00 485.00 485.00 398.00

11U 2,565.59 2,425.87 2,286.16 1,737.40

rm<mtnuu«afltiuu - 639.74 uin/au.u.



n u f i n T u  =  1028.14 i n n / w i . j j .
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I jw { h 0 0 9 i0 9 9 : :v i9 i4 r i0 a f i4

mnw mfn
vnnoivn

0114914 X 0914 X tm - 99U vnj90 «0vni9o 59U

l 13 iln o T Jo n ^ so sv n j (wa.iO) 4 X 75 X 90 = 2.700 W5.ll. 1,966.00 5,308.20 oo^uoowjonisiimiei 25 m .

2 {htwouvroriaarM (nn.2) 4 X 90 X 90 = 3.240 W9.U. 1.966.00 6,369.84

3
ouriwmt i 
fvwhj t i l 0 t f  0144114(1039141114 (w a.4) 2 X 90 X 240 = 4.320 W5.U. 1.966.00 8,493.12 00141400W90n'W5‘t)141A 20 •0- .

4 1*^ ih0lfi014^040910?tlA fl1U *010 2 X 90 X .80 = 3.240 w m 1.966.00 6.369.84

5 ♦{Ii0ifi0i4ii0409i0?tlflflii4tfi0 (w.26! 2 X 90 X 90 = 1.620 W9.U. 1,966.00 3,184.92

6 t e a 1! Oijju-iouaflfmjjm (wo.7) 2 X 60 X 180 = 2.160 W9.U. 1.966.00 4,246.56 0 tii4T j0 0 W 9 0 n ti9 ^ in «  20 vJi.

7 <8> i h o u io u v m i i f l i jA iu 'b io  (w.23) 2 X 90 X 90 - 1.620 W5.U. 1,966.00 3,184.92

8 j i m ! !{ ji0K v ii4 i{ j04  (wfl.23) 1 X 80 X 120 - 0.960 W5.U. 1,966.00 1,887.36
00141400W90Tlb,i ‘0141fl 15 *0.11. 

^ n f l ,5 m n «  10 *0U.

9 uwinuasvioma-JDOw 2  mi 7 X 1 X 1 - 7 uc-n 1,115.00 7,805.00
Speed=50 nu./m , W=3.5 jj. 

L=55 U.

10 Ivlmsrmj X 1 X 1 = 1 W94 1,538.00 1,538.00

11 uuniflo? 75 uojji] = 1 2.500.00 2,500.00

12 u c w w i io j j i a i i v i a n  *ui4iw i"x  i"x  2 u u .

u u u  2 m h

VII0

van-hvn^ (Guide P o st)

4 0 9 u . 15 X 60 = 41 154.00 6,314.00

5iaw4aw4Pi4a\j\j 2 v iu i w lo  vis n  

141YI14 UU9W54V5fT1»0S 10 UJW.i 

ia j9 lfl4> in9S 0 t 4 u . w a o f lu ir  

f l i u t f w i u r i o f l f u  

a i u i ^ o t w i i o o m v i u v i a n u i v m  

e n u f m u iv iu i tm j

7.5 X 125 = 0 011

13 ijn iJ 'U jiv ian  m jnw  3"x 3"x 2  uu. ( i  auvnSi) 24 X 2.70 = 64.8 IUW9
V in luu304  00141400 2.20 U. 

Vn4140fllU04 00141400 1.20 JJ

14 { h o in t f i r n w r io f i f w  (pia.26) 2 X 90 X 18C = 3.240 W5.U. 1.966.00 6,369.84

n9w ri!4viri0{ ifi40 i9n4U « 30C 

IJJW im illl 1vfw?lW4'lvJfT5wVI5ljl 14 

uinaw4W 4vin5K0s 100 iuw5 

00141400W90nW5U14lPI 20 m

n u i i f n 63,571.60

m jTtnwi: i. 5 v n titn n h tm n n ivu m n a u  (EGP) 

2. j lemiuihwnmaTihvwan

frwufllvilwiijU

isosnfnriotii'M

fli4ii4nT50flw iiliy'lu-JiiifisaiiV-JTU'yiwt -jlrttum ^iw iia efiimjvn4viai0fl040imi

= 3 t) = 36 IW014

= 180 /  914 = 6 IA014

/

= (6 3 5 7 1 .6  /  36 ) X 6 = 1 0 ,5 9 5 .2 7 /  u iv i

/

;:iJuuuvI lownurtilo in u  Jwiuf>JtJi^m?ayi«lu4ni4rioayM j-nj^icut: uat-nuvrri^ w im w anutiuJiii
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