oj iYW D2HE 2IBE FA|

- Masjed-e-Soleiman Hydroelectric Power Project -

(Masjed-e-Soleiman ~ Hydroelectric
Power Project)& vl3} 49638497+ &
2ol il 19949 12€ AFE F
ol b Ftel AL el Ad 2001d
49 19% ¢33 3P HA.

olgh A7t w7t A FHg2
NEStaAl oRAIA| A2k o] ZRAEE=
A oA U AHFe9) S 5
811, REAEY A9} 7h(gas) & BA
3 2HFHE dodlE IS A
afazt 3ol ZAo] gloka & & gl
B2 ol#e] £xg HIReRTH
A 400 km A3l -rl?qﬁ} 7R
YA fo2 #o] 177m, ¥ Crest 2
o] 498 m, AFHF 29 28 800%E, A
BAAHTRE 2,000 MW 208 58
Hdo ]U:] ojgh YelXe HUER o]
FZoz Qlsle olgke] AL
8 % Z7FsHA Ert.
A HEF] 1,370%m’, B

o)

o
=
o
T

ok

tl
LA
L.

=

Zol 2,000 m’, eElm FIejEZo
95% m’et e GG Bo] %9
ERe Zone?s3 Rockfill & Z2AEZA

g2 Zo] A o] u g AE Yt o}
‘43} 0}5%7;};] el glor o] T
ZAEE A7) I ZE 97L F5T
A ANIIA =ANA e ggaﬂ
ESith

M S,

* AT ERAR 2
" PARRNIAL TEATL A
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- raw UAE
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J8 2 fAz

6d W] FAIE FE B G
Folz Ade] AR AeE oA W
3 e Ageeldl v Agel 944 A
ZHEH o] T2AES & o] T FPT

F 99A goht e T okigel
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\ YRUMRIONDIE
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\lyk . S

71% AR A dds Husta vds) B
WA gho o] Pl BN oR Atm
AF e 9fulollA] 7iERl TRAE] 4v)
o} tEo] ZAYE F2E AP Uigt
A& stz gt

[ Z2HE R

olge] FAHL A (MOE : Mi-
nistry of Energy) 4Fte] TWPC(Iran
Water and Power Resources Deve-
lopment Company)olx F8 ZEAE
o Ag3 #He Hdstn itk o]@e]
F AAAEgEe 19979 @A 2%
2,000 MWE tha Agala AEdw
£ oF 89FGWhel| 3t} o]F 19999
T 7IEeR JFEERl g 2,050

N~ : |

T ¥ - - I
— % T &
~ /i~ ;" MASIED-E-SOLEIMAN X ¥

;‘( HYDROELECTRIC POWER |

Ry A \;XP‘ROJECT LAYouT ,/”/ i

!
- {
ST

00
330
INTEGRATED COFFERDAM
~

300 ~ e

250 .

ELEVATION (muas.h)

f
200 :; EXCAVATION LINE
GROUTING

150
-480  -3%0 -300 -230 -203  -130  -160 =50

I70m

en BLm b
" < - MEASURING WEIR
S FURUEITRTTIC LA
N - - d
CIUGINAL SURFACE LINE -
39 1o 150 260 250 300 350 400 450
~ Foer H 4 Riprap

< FAFIAY ©

MWE F A88%] 10 %l % wAx
glow, AAEFozE o | £ A
7] 13% BEE xRS Yok
g 7)eA, AAACE S 19
& o, ol#e o]gHoR 7kse FAA
S |zt 57 61 GWhE 1997d
AR oF Tufje] Geta g,

19 ulg 9o FE 7hadt A
BAsln SHEHE dodle vix
P2 AR F7PRIS doA 4
&S IMle 59 EHE FEHe
2, 1980dE ol Ee 37kl AAF
FAHL Jsy|2 AAsle] 1990\
o 6,000 ~ 7,000 MWe] FHEE 34
3= ZXE FHsiaer IWPCrH 2%
3 F8 FHY ZIAE F syl o]d
W Khuzestan 5 Gordar-e-Landar
A Fef fAF & FEdeltt. (a¥ 1)
HE Y BEgS (0¥ 2)v ZRAE
o 9AE, (28 3 ook, (2¥
4L He] FFHAE HAFm glon o
Z2AEY T8 A g EFE (E D
et o

o

:‘o
Ut

o4

ELF2HY ¥ 2R

Ea) A
- A A =27 Yl
Integrated Rockfill &
Cofferdam |- #%°} : 80.0m
- HZB%: 180%m’
- 4] a8 Rockfilld
- @0l : 177m
. - A4{(m) : 498(Zo]) X T50(Z)
Maln Dam % 177(§01)
- £2E% 11,1167 3,000 m’
- S5ea 29 2.800% m’
Measuring | 28 20% 6,000 m’
Div/i‘z—rion - E01:27.0m
Dike | Z5%%:13% 4,000 m’

% |- =°1:200m
Cofferdam |- 22 43+ 8 705 m®

- Mandatory : 1,718%+3,000 m’
- At 98149 7,000 m®

=%
- Cavern & Tunnel :
50 4.690 m’
a8 - 9F 471 6,000m
- Open Air : 80 2,000 m®
#£3AE |- Cavern & Tunnel :

125} 4,430 m®
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Lot No. Scope of Work Contractor
1 Main Civil Works (3= +Sato(dH)
2 Preconstruction Works Ilbau(Austria) +Foman(Iran)
3 Hydraulic Steel Structures Machine Sazi Arak(Iran)
4 Mechanical Equipment Farab(Iran) +Harbin(China)
5 Electrical 1&C and HVAC Equipment Farab(Iran) +Elin(Austria)
6 GIS Switchgear IEO(Iran)

B Z2AE 7= 19924 62 270
o] THIFEEALE AT o2N AlAT

=t ol 92Eglole] ILBAUY o
9] Foman Contractorel <Jall 1994
o] AgEen, A Z=AEE o)
o] #7)A|(package)E WAl EFHA
I 71 HAYAE (F 2)9 2
(E 2 & T R0l e Y8
Sato Kogyo®t JV EHIZ Lot-1 Main
Civil WorksE 1995\ 1€ 1d%E #
420009 11€¥ 10l F%3ld 2001
d 49 1999 #34E 7Ha, At
< 39 2,200% @29 m3RH(70 %)%
30 %] BAsE AU, A B
AEe 19944 YE(OECF: Over-
seas Economic Corporation Fund)#
o|&Fg 3t Al PoJA Nippon
Koei(Japan), Lahmeyer International,
Moshanir’} 3628 ConsultantE T
g3l gt

Il. 232IE JAt
1. Z32IE SA iR

B 2ZAL] Open Air ConcreteE #4
e F2 TREE (F 39 Yeh =

ue} ol WS 9% 5 F5s] A
& Power Intake, 4% B2 WH3l=
Power Outlet, 221 F5AU HIAA
=5 €/ AE AFE(Spillway)
£ 7431 Weir & Piers ¥ Chute,
oFEZ B3 R £ duRE 2
AX71E Stilling Basin, 282 Spill-
wayE E& fE57] Y8 Guidewall?
Weir & Pierg ¥l AAgke Abut
-ment& A= itk

B Z2HE ZI2E A M F
2Rl B4 A, A9 e ZAE
7h via ZARER sPE7|de 7=
7} B0°CE Yyt AF E3ER A
THAE A 24, 2uEREAee
AT R Qg S SHIH 22
Z|E FALE okt gtk Motk

E e EAoZE & #4(Chute H
FA Al 50 m/sec)F} W] 2=
o Mgep] Al Koyt mrEg
2 Fof glon, Aol s = nf
LA v Z2AEY F2E B
o ta gEs (YR AFE F2E
% Chute F%E9 38ZX%(rough-
ness)= 3.0m AAAZ ZHA] 4 mmo]
Wl o) F2Ed u et g2
g 2 53 Hoke 72EY Atdde

Ho o

N

F

£ 3. Open Arr Concrete ==

XY BHrEAPE 87E9I

agja ol FAYE F2E hiE|
Open Air Excavationg $83t 4]
AAEA ol lo} =2& drhd el
gasi] 2AE FEE| 54 F 3l
EF 78 AE o] Fuf Z2A
Eo] Ayt @3nt s Flo] ohi3l
o =3 23E T oYe | AEAR
2 AMESHAIE AdEe] i, W 9
o] ZFE 29 Chute AlFAIE 2
HRex olgHo ZAE FA AY F
PA FAANE BE B HEA ASR
efsjoRt siict.

oA7lelMe & 8 o] Open Air
232)E 90| dhtReldM (ef 80%hm’)
w2 EFPEoln tiRe 3 ETL
30°C o149 W7Ie=elA vlud &7
ol BEENE ZEBE FAE 7T
TS FE e s 2 gE
e Tt 2

-AHE, 24 o EIHE At
AT A= =

- Z3EL] A g B F A
uh A

- 23E 3l oA by

-7t EATE FAM AV HAR

29 a5

Z38E F2E F 7 el =Y
9 Spillway T25& (28 5)¢} 2t}

2. 23E|E MiAA

ZAE )z ZHE AN F35H

TZE 8 74 ZAEEHM’) | TEF 7], m(Ee] X & X go])
Power Intake Intake Structures, Bridges, Facing Wall 65t 7,500 47.043 X 30 X 48(4 units)
Forebay Guide Wall 65 1.500 90.5 X 61.5 X44.5
Weir & Pier 9%t 5.800 57.09 X 20.75 X 52(4 units)
Spillway Abutment Left & Right 9%t 3,400 57.09 x 40/49 x 52(left/right)
Chute Wall and Slab 187 9,100 371.15 X 82.5 X 49.5
Stilling Basin Wall and Slab 19%F 3.900 229 X 82.5 X 52.5
Power Outlet Outlet Structures, Bridges, Facing Wall 103+ 1,600 34.56 X 28 X 52.5(4 units)
Total 80%t 2,800
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ELEVATION {m 2 8.y

L&ry,
G, &Ry
Dg Way, %urg, ey
+

Froe. Pery s

Per2 o
N Prerd.
Pierg

338 5. Spillway

1HHAAY 2E 3 23

-HAWFAAE 76 mme] vja 232
E AP ) 2,000 m”)

- Precooling System

- Stand-by Plant

T FAYES] AReE eRd9A
79 AglE A 7HES o] st
o] Wz ZHES} Crusher PlantE 34}
YT A AxAF 3, HE AHE
Z3YE WA ZHE S AL
45m’ x 2719 EHE 272 A5l
Shom meE o)F it AFHHL of
2 1d= stand-by SHEZ A3}t

ZAYE A A8 AxE Ad F
FoF I 78 AYE (E H9) 2on (a
3 6)& A ZHE ARE ABE 2y
Fu Ytk o] F U 9X wiel B4
3] AA" AH|ZE Ice Flaked Ak}
= oolx ZTUES ZIAE FHE oF

ol 3

K

20 306 BI200=T2 s01200:72
2NM217=24 34

A Yol g2 Hol gl= Immersion
Tankele}.

3.1 EAY(Quarry) 2 24

92Egjel ILBAU AW} AlZRIH
Lot 2(Diversion Tunnel Construc-
tion) FAKIA ofn| 1S Wu AME
AR el F1E7) EHA (deposit
area)E ZAQgoz Alge ¢ A
AN S B8l 2ARE AT} o] Ade
Ae BE AWEE ke A0R
BENeH 2 F Ue ANEFS
2507 m*|iek. @b Open Air Con
~crete 3AP 83 A= o] AL
ZHE A F 5l AR ot
Fof] AA JET ZAE AHE 5 )
= o] Ax E3 AHE= A F2
| ojAM BAE 714 o o A
& 4 g Bl wa} vgde A 7R

i

o

IR/ o= | 1]

=
e
kel

o FAFAF ©

T8 6. HIX] EFHE AOIE MA

I & AR AHEAE QuarryE 7HEs
AT AR 2R E o 25km Eo)
R). £3YE Pkl g F2 FAle
AR Qurryelld AHT A4S sy
Ao, EAE Rod MillE A
£, Akl 2ddhe @ dYE 9%
o2%e) o 130 km ®9? Dazful A%
o] HIE Zdslo] ARt

3.2 Al
EES

=,

e,
(% im

3 FZEJdE Type I %
Type V7, "l Z3EdE IP Type
VE AHgshe Zez sl sidlew
242t AMgEE e o 29Tt
-PC Type I: Type Vel ARHE ©]
99 BE ZAYE 125
~-PC Type V:Agha Jari Forma-
tion® H3ph= EE FIAYE FXE
(Agha Jari Formationo]& 2lAdl
3719] AR wlol oAl R Z2
o)A Aol FHE Aem oie

E 4 232|E Mo M| XY
=kl 9 £ H 2
Batching 150 m*/hr X 2 units Open air$} Underground works% New
Plant 60 m*/hr X 2 units Underground works-$ Old (Lot29A <14)
Crushing 200 ton/hr 4559 FLEA AN (B mm, 19mm, 38 mm, 76 mm) _
Plant 150 ton/hr Free drain(15 ~ 150 mm)3} 2 C Aj4kg o 28
400 ton/hr 3589 #2234 A48 mm, 19 mm, 38 mm) K-1 Quarryel] 4%
Rod Mill 50 ton/hr ZAZA0 ~ 5 mm) AL
Chiller plant | 20 ton/hr X 2 units with 400 m® chilled water reserve tank
Tee plant 3 units (100 ton/day) with 150 ton ice reservoir
. 3,640 ton Bt 3 8YUze £3LE FAL 7k New
Cement silo —
3,500 ton 93} Shotereted 1 Old (Lot2olA <l4r)
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o AN o

MudE& /3 claystone, silts—
toneC 2 sandstonee] FAH ¢
T 292 Chute 379 Power
Outlet X]9¢] EL.355m ©J&p7} 3l
FHAt)

-1IP Type V:ul& EFE(Hz 30
%A IEPoNL Eelo] ofHZ Al
HES} £3

Yo AMEE oA 430
ARgeke Aoz AFHgont, weet
FoJold ofgh dA| AEES AHEshe A
o8 WAk o W dx] AARIAKQ]
Doroud, Khuzestan, Tehran Cement
Company 52 Type I @ Type V A4l
EE AMgslglon), ¥ZETo) 30%
9 IP Type V A[IE(m]2~ EF2]ES)
= A e vERe 334 AMES
ofd WellAl 717t ofel9] o1& diAjst
o] Type 11 AMIES ol Ujellr] Fujat
o ARgBIAT (2R )2 3 RN

AMgg  AJHIES]  Hydration Heat
Curve® HojF3 ok
g

= =
e Y NcliType v

. mL (Type Vi

O K TTyRe VY

WAl W, gol7h o} o154 23
& ARHo W) A5 5 gl o

76 23=|EsEX X147 422002, 7

3% 9. B9 F(le Mxslo] AL 2 &(Headworks XI%)

#lE AMgShe Aol ot fEAe) xF
Hol= Evsta 25 2Rl el =4
AT F2 54T Ful glalon Wl
el e8] ARlol YA Hsole
upAEo] Helolo} F2 ARl €Y 2
BoS BIES shu AU 98 7)E
of Aelduts she P Yole FgE
=27t It det HAR B go} g
9 AQle] okl £3& YL A
& YA P F2E T4
Agd Arz T &4 Y| oo}
P F2E FAF Y] E AFE 2
e okt BY ZH9e AR
e dY A2 24Y + e ol
F2 AT o] o= 100ton 3F
2 2 ol ZHYE AMEs A
dol] F9lsle Al 5&E gk
Spillway?] 4+ 2IE FAE UE9)
FYopr] sk A8 B 2 W
Aes (28 8)#F Zon (1¥8 9+
Headworks X|ge] e} A0S 4]
alod FARES EES BojFm ok

rlo

R
o S

o

wlo

4.2 Z3E B}
9 @9e) 92 FasE sEAge
i EAEE A Pr(FEs) o

Stationary Pump)® EMdstn o~ &
ALES] AHEHNSAAAE 76 mm) ©]
£ B TR HEAgulE AlSsle] B
AV A o]l FE Fulolo] el
Q! Super Swinger® AME3le] Rl
o et AR HEe) ofgh SR
A4 76 mme) vis 2AES S
E71531%9 3, Super Swinger 94 7£
£ Fo| % Yol 53] AlFdAY A2
Eo| 5= 1T o 33] d¥e 2=z
EE AYsE AMgol Brlsle] An)A %
= 78 5 gisich

aex o] s Z3EE 587
o2 ERHeE] A8l Super SwingerHrth
F57F & Creter Crane® 34 |54
HE Aulolo] AlxElE wslgot of
d AgEle W2 A3 £V AEe A
Z% W) o] &gt A3 WE)r)7t o8l
o}, dmete) S peisi(EuE 1
ARV A dim 98), 71540 g9
ZAE Hxy} T& AMslolt e
oas) 7Py & ZALRY ARE R
A FAM] F7HE WEE F A Ho,
Wz ZAYEFHNSAXNG 76 mm) S
Hx o]go] Jhed EIEHWIAA
T 38 mm)E W8t ol mE s




g Fafsle] U] FABEE #3
ZlE Hyyp}  Stationary Concrete
PumpZ eMIE & SIA 31}

¢ Hi-DumpE 793t ©1& AHE3IR
. gasie 7 gwee 9 AR
AL Exshe F2 4 AEZAL -SukEe)
o] AMgEo] AE g mel FAR
AR 24X3 7 A AR
fFAlEofor A, WX ERERTE 7P
Hg] "ol Headworks %7k 3km
AT 2wkl oF 1080lA 158 H=rt
285300

g @4 ZFE
e (F 59} 2ok

B ALEE P8

5. 232|E

5.1 wjgaA

—=
=]

g FAR) ARRE 230
Cube Z=2 28%¢ 7I1¥ 15, 25, 35
MPa(B-15, B-25, B-35)¢] /K2 +
gEol ok Tl wek AREE TIE
< B-15% Backfill, Lean, Porous®l
AHEER e, w2~ Za8EE B-25, 1
g 7le FEEde B-25 % B-357}
A w4 A= SEEE ANES]
TF =AY 2 =AY 2, ARHE
EIAY F T2 W] EIE o)
FEAE s 2AYEE AT |
F 6)2 AAMEe E23HE Wi 8

EO%TJ—-’- AR

Il
olfl
rlo

5.2 Ze)E B 2 Lift Height

ZAYE FAPL FHAHCR R 7]
w7 AR drlese vl
7] =7} %%5] (44 10€71
A Huewrl 40°CE A3)) =3 R
2o ZAE FRE0] mjA|EEY] wF
o, ZIYE FIE=E QI FHE]
o] LA wEE ZATE EML
T, Lift ®°], Lift 2o A7z S
ulal Aol oA chea ol AlFE

I 5 232|E ZAW| AIRSH =8 Eh|

Equipment Model Specification Qty Working Area
ER 240 AD 00m X 2,200 kg Headworks
ER 240 40 m X 2,800 kg Chute
o D/S of Weir + Stilling Basin
;;ﬁd ER 180 50m X 3,500 kg 2 Stilling Basin
MR 123 HCH 42 m X 2,800 kg 1 Power Outlet
POTAIN 32m X 2,100 kg 1 Headworks + Chute
LIEBHERR 32m X 800 kg 2 | Chute + Tailrace Channel
972 = 31.39m
Ssv’;llﬁggr SS 105-18 | SAAD=17.89m | 2 Hea‘é‘g’i‘l’fisgggs};‘;‘e +
¥ =110 ~ 270 m’/hr
FHAZ =49m
KVM 52 FH72 = 52m 1 A A9
54 = 150 m’/hr
2z #9744 ~3805m
%27}_ KVM 42 XH‘:‘J 452111 4 ﬁ;]o_ﬂ‘
58 =150 m”/hr
F9AY=32.1m
KVM 36 F2 A2 = 36 m 2 A A4
58 = 116 m*/hr
58 | ifferent Type Bfggggf) o | 8 A A%
Hi Dump SECATOL =8 =9’ 12 A A4
EZ A 8 =6m’ 33 A A9

S FAFTAF ©

sk

- B 2%

22A AAMYE ZE Open Air
Concrete = wjAlB ZaglES} 2 &
A E rﬂfsﬁﬂih Az 18°C z Wil
F32Ee 25°C oW EIE e
2EE AR HAEY Stk ol
T AFANE ATAES qisle] do|x

3 59 T2 FY Py ail F2 o
S 2& ZEEE S AR,

- HI3E2 Chilled Water *]*&

- ZZA)°l| Chilled Water 4

- Z2ZA9] Immersion Tank "421

-ARE Aol E uiE Dlojzo
Insulation

- Ice Flake AMH

- Bl o]
AAelE Rl dake AAAT)
A3l 7FsAd Lift goleh Lift7d #a Al
A EE AR F2ES Weirst
Stilling Basinoll ekl 2.5 me}F 6441
PO E 81, 3m ofste] BA¢ Plere 3
me} 48A17ko 2 dleka EH ct.
Az dgME F2EEE Lift &
oje} EPAABAZ WE LEEE o
i AR #olek BHdsle Blockd
Size & 123l & ZAZETL AY
R F2HES Lift #0158 B &
Zol| weh 1.5 m4 3.0 mZ A-E3515ic}

> EEEA
o] AMAE e epewd
Llft lr:.o] ul Llft7]‘ /\] }Z‘j‘a Zﬂ%s}oq

FEEUR v BARE LRANS 5
4% A% BE A0 F2E F4Y 2
AzE Hg 2% 60°C oW, e

FH F4Fde] L2 20°C o, &
71 &=RE 40°C oY syEdE
sl FEAR Qg FEEA 27t ¢l
Aoz sAsglen, A jddd
AXE Fold AA 2edsE 248 2

rir _ll-

S
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o FAFJAF ©

o ARAS A B 2% + 99
th B2 e EF3ENMT F8dd
o3 FEHAY S H=E]A] it
': (ZL(T-’),CG.(V\
5.3 £3YE N =2
gdor Zaze AAg3 e
AR E SR BEE Hila &
= A 92 ZAYE 2% A5 dAlst
7] g3l Ho AE #Hse 3G &
Bag 4 A4 Jiz 48k Acl
e Zesith FEZIAE (2 10) a8 10. 232/E BAIE E2 Y
3 Zo] & ewad £98 BAL B2
E AMgel] ZAEE Ukt 3 o]2 | (53] 3P Main Dam Embank- | 7= &gtk
dalde}t. a8)a Chute 7289 7% | mentE oldsle] E3E 29]& F34s) - C1 : Batching Plant® 7= £2
E 6 AlgAMAel E232|E il
Aggregate w/C Entrained | Slump| Cement Cement Cube
Class Description Application max. size max Air max. | max. | content Type Strength
(mm) ) (%) (mm) |max.(kkg) | (ASTM) (Mpa)
Non-structural concrete used to fill .
Backfill Concrete excavated pockets in rock or to 38 0.79 no 50 200 (see Section 15
Dental Concrete . o)
correct over-excavation
Lean Concrete | conerete placed on soil inorder to | 59 o991 o | 50 | 200 |PCTypeV| 15
provide a clean dry working surface
B15 Concrete without sand fractions for
Porous Concrete | use as drainage behind walls, floors 38 0.7 no 50 235 PC Type V 15
or alike
Concrete for A layer of concrete spread on rock
Blinding Layer | surface in order to provide a clean 19 0.79 no 40 240 PC Type V 15
dry working surface
Massive structures with or without
Mass Concrete reinforcement thick wall and slabs
Reinf. Concrete th thickn ¢ 1 h 76 0.45| 3.50% 50 235 IP Type V 25
Plain Concrete with thickness of not less than
B25 1.00m
Reinforced Walls, slabs, columns and linings (see Section
Concrete and | with the smallest dimension less 38 0.55| 2.50% 75 330 ) 25
Concrete Lining | than 1.00m & more than 0.30m
Reinforced Walls, slabs, columns and linings (see Section
Concrete and | with the smallest dimension less 38 0.47 no 75 385 ) 35
R35 Concrete Lining | than 1.00m & more than 0.30m
Reinforced Walls, slabs, columns and linings
Concrete and | with the smallest dimension less 19 0.47 no 100 440 PC Type 1 35
Concrete Lining | than or equal to 0.30m
B25 | Precast Concrete Structl,ural concrt.at.e cast  elsewhere 38 0.61 no 100 280 PC Type 1 25
than its final position
Structural concrete cast
B35 | Precast Concrete elsewhere than its final position 19 0.47 no 100 440 PC Type 1 35
Secondar Concrete cast between steel
B25 Y structures and concrete cast in the 19 0.61 no 75 335 PC Type I 25
Concrete
first phase
B35 Séacondary Concrete cast in blockouts and 19 0.47 o 75 435 PC Type I 35
oncrete congested spaces
Contact surface between bedrock and
Slush Grout impervious embankment (clay core) 2.4 0.61 no no 925 PC Type V 25
Cement mortar Mortar for grouting joints in 94 0.47 o no 760 (see Section 35
Oprecast elements )
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-(C2: Stilling Basin A¥e® 7=
=2

- (3 : Headworks A9 22 7k E2

-C4 ~C7: Chute A¥LE 7= &8

5.4 23E el

o @] ZAYE BN 7Y F8
A 1A AL A0 Y 7]
o] Fo} o2 QI3 F= ZUEV} WA
AEE ke 2 S A9 A7l
2o 3 g edHE Compressed
Air +WaterZ Green CutZ slFe A
olgitt. Er ZQEZ R3] Hsio]
Zt Z(Layer)7te] AlIZF 78 Hul 14]
2t 30% o7t HEE eAAEE &
agitt. 1ejm gellA] Ak ket 2o
ZAE A 7P 2A7F F90E A
dae Qe it 1= QI3 FAE
B S, HlAA] A4, ARlole B
U TEREY AFY &% Solzlen,
olF FFp] 93 $8% FAEE FE
A ol 31 oiztel] EMIESI

5.5 TH % %4

ZAYE Y FRe A9 4
=271 wet Ad=dder v 238
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1. Scaled Distance Method
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a2l 15, AEEl Calibration Line(17.5m £01)

Mines)< okf¢t 2t}

PPV=2aSD™"
SD=D/Q ?

7|4 PPV : Peak Particle
Velocity(mm/s),
SD : Scaled Distance(m),
D : Distance(m),
Q : Maximum Charge per
Delay (kg/delay)
a, b Area Calibration
Factors
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Z3gE AH 0 ~5hr|5~24hr| 2days | 3days | 7days | 28 days | 90 days
Max PPV(mm/s)* 100 14 30 40 60 85 100
SD(max) 2.646 12.83 | 6.958 | 552 | 3.988 | 3.015 | 2.046
Distance(m) Safe Charge (ke/delay)
20 57 2 8 13 25 44 57
40 229 10 33 53 101 176 229
60 514 22 74 118 226 396 514
&0 914 39 132 210 402 704 914
100 1,428 61 207 328 629 1,100 1,428
120 2,057 87 297 473 905 1,584 | 2,057
140 2,799 119 405 043 1,232 | 2,156 2,799
160 3.656 156 529 840 1610 | 2.816 3,656
180 4,628 197 669 1,063 | 2.037 | 3.564 | 4.628
200 5,713 243 826 1,313 | 2,515 | 4,400 5,713

*Ontario Hydro Concrete and Masonry Research Section



E 8 X zHoA 175m £0| ZAE|ES| Z< XS Tekzf
Z32E AE  |0~5hr| 5~24 hr | 2 days | 3 days | 7 days | 28 days | 90 days
Max PPV(mm/s)* | 100 14 30 40 60 85 100
SD(max) 1.38 7.08 3.75 2.95 2.11 1.58 1.38
Distance(m) Safe Charge (ke/delay)
20 210 8 28 46 90 160 210
40 840 32 114 184 359 641 840
60 1,890 72 256 414 809 1,442 1.890
80 3,361 128 455 735 | 1438 | 2,564 | 3.361
100 5,251 199 711 1,149 | 2,246 | 4006 | 5251
120 7,561 287 1,024 | 1,655 | 3,234 | 5,768 7.561
140 10,292 391 1.394 | 2,252 | 4402 | 7.851 | 10,292
160 13,443 511 1,820 | 2,942 | 5750 | 10,255 | 13,443
180 17,013 646 2304 | 3,723 | 7.277 { 12979 | 17,013
200 21.004] 798 2.844 | 4596 | 8.985 | 16.023 | 21,004

*Ontario Hydro Concrete and Masonry Research Section
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