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Mtkvari HPP

* Landsvirkjun Power
— Verkefnisstyring og sérfraediradgjof

* \erkis
— FEM mddel og ryni
— Deilihonnun

* Mannvit
— FEM model og ryni
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Ytirlit kynningar

e Stadsetning og yfirlit Mtkvari HPP
« Adkoma radgjafa a islandi
* Helstu verkefni okkar

e Stzednivandamal i adrennslisgdngum
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/ Flatarmal:  69.700 km?
Geo rgld louafjoldi: 3,7 milljonir
Tungumal: Georgiska
Tru: 88,1% Kristni

& Physical Map of Georgia
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Mtkvari HPP

Adrennslisgong 9,6 km
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Mtkvari HPP Tupe 1 53 MW

Uppsett afl:
e e PR T Orkuframleidsla: 251 GWh
Honnunarrennsli: 63,8 m¥/s
Fallhaed: 105,2 m
iR Adrennslisgong:
Vinnsla: TBM

Verkis og LVP komu ad frumhoénnun 2008.
Deilihannad af Ukrhydroproject PISC (UHP).
Framkvaemdir hofust ~2010 en stodvudust.
Haldid afram 2015 eftir ad nyir eigendur komu ad
verkefninu, Mtkvari Hesi LLC (GCF). Lengd: 9,6 km
Vid komum aftur ad verkinu i byrjun ars 2021. 1 e | B . 60m
Stucky er radgjafi verkkaupa og annast eftirlit. 5 _ A Gt hactin - ran ¢_b°raa_ 5’26 -
Verktakafyrirtaekid Peri sér um framkvaemdir. \ nnan’ '

Stalfodring: 300 m
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Longitudinal profile along axis of the pressure tunnel from Sta.91 to Sta.96+22.366
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elstu verkefni

e Skodun a steedni adrennslisganga

e

AT YORRIEL

[f===— o Honnun & heilfédrun ganganna & kritiskum stodum
: ;‘vﬁV;-TTI'\\H*-I-II-\H-H- T \\\Amwwu." T ]
- * Endurskodun a hédnnun
idinal profile along axis of the pressure tunnel from Sta.91 o Sta.96+22.368 T — stalfodrin gdar 0g br{/stipl'pur
| e — steyputappi og heilfédrun gatnamota vid adkomugong
— steypuféddrun/haekkun a sveiflutanki
— sveiflugreining i vatnsvegum (e. trancient analysis)
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Mtkvari HPP — TBM

Table 1. Dimensions of TBM used in Mtkvari HRT.

Cutterhead Bore diameter 6020 | mm
Front Torque Gripper Auxiliary Thrust Shield Diameter front shield 5940 |mm

Shield Cylinders Shoes Cylinders Erector :
Cutterhead . v g oy e Segments Length front shield 1770 {mm
\cyhnd"' - Shie Skl Diameter telescopic shield (outer) 5940 | mm

/ / / Length telescopic shield (outer) 2770 |mm

Diameter gripper shield 5930 |mm
Length gripper shield 4490 |mm
Diameter tailskin 5930 |mm
Length tailskin 2250 |mm
Total length from cutterhead to concrete lining 11280 |mm
Concrete lining | Outer diameter 5760 |mm
Inner diameter 5260 | mm
Total gap width from tunnel diameter to concrete lining 130 | mm

Figure 1. Overview of a TBM tunneling rig, similar to the rig used in Mtkvari HPP.

Total gap width from tailskin to concrete lining 85 |mm
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JarOfraedi a gangaleid
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Hrun a gangaleio
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Utreikningar & hugsanlegu squeezing

* Adferd Hoek og Merino, 2000.
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« Aztlad hlutfall af strain fyrir hvert svaedi, notast vid as-built gdgn fra verktaka.

* Gangasvaedi med strain yfir 2,5% skodud nanar med RS2 fra Rocscience.
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° / ° k ° k ° | °

A B C D E F G H J K L M N o P Q R 5
1 |Num Report no Chainage Section
2 |Analysis From to Length Middle Tunnel crown « Terrain ele Tunnel deptt Unit wei| Vertical stress Intact strength Hardnes mi RMR G5l Rock mass stre| Strength/strid Percentage strai
3 96 Tuff 0 23 25 14 897.6 1020 224 2,32 0.52 48,7 387 13 43 2z 5.8 11, 0,002
4 95 Andesite 22 85 73 59 8971 1045 45,932 2.4 1.17 T4.8 384 25 50 15.4 13, 0.001
5 84 Andesite 95 114 19 105 897.0 1075 78,0284 2,38 1.88 8725 25 80 18.8 10, 0,002
i} 84 Andesite 114 171 57 143 908,86 1097 100,3578 2,38 2,39 a87.25 25 80 18,8 . 0,003
[ 84 Sandstone 171 178 T 175 996,86 1118 119,3988 2,25 2,69 84,31 15 80 14,7 5.4 0,007
B 83 Sandstone 178 252 g4 220 1115 118,8872 2,33 2,77 87,33 15 55 13,0 4.9 0,009
9 §2 Sandstone 282 210 48 286 9959 1075 79.136 2,47 1,95 110,79 93 15 45 15.2 T 0,003
10 £2 Andesite 210 282 72 246 9955 1042 48,6392 2,432 1.13 76.27 g48 25 45 13.5 11, 0,001
11 §2 Sandstone 282 423 41 402 8952 1026 20,788 2,33 0.72 10789 8,18 15 45 14,8 204 0,000
iz 91 Sandstone 433 507 g4 485 2348 1043 45,2382 2.34 1.13 56.56 4,81 15 40 8.5 5, 0,008
i3 &1 Sandstone/andesit 507 573 68 540 9244 1057 62,8088 23 1.45 8486 5.51 15 80 14,8 10.3 0,002
14 81 Andesite 573 815 42 594 9942 1085 70,844 2.5 1,79 92,18 783 25 80 25,8 14, 0,001
15 80 Andesite 815 859 244 TaT 9928 1074 81,2104 2,39 1,94 97,25 585 25 T5 43,0 22,
hLi} 59 Andesite 859 885 [:] 882 9928 1053 80,244 2,51 1,81 114,47 887 25 75 50,8 334
17 59 Andesite 885 881 18 873 9927 1052 59,3338 2,51 1,49 114,47 8,87 25 40 17,4 11,49
12 59 Tuff 881 297 18 B89 9926 1049 58,4232 2,35 1,23 5745 4418 13 40 8.2 4.4
12 52 Sandstonelargillite 887 877 g0 837 8821 1042 48,8712 2,45 1.23 1212 242 10 40 1.2 0.4
20 1 59 Argillite 977 999 22 988 992,0 1033 40,9544 2,29 0,94 4,24 1,33 = 30 0,2 o,
21 - 58 Argillite 559 1130 131 1085 8813 1020 25728 2.43 0.70 28,356 3 4 35 1.4 2
2 58 Sandstonelargillite 1130 1145 15 1138 9912 1044 52,812 2,43 1,28 28,358 3 10 40 27 2,
23 58 Sandstone 1145 1156 11 1151 891.1 1048 57.8736 23 1.24 355 218 17 40 4.4 3.3
24 E8 Andesite 1156 1356 200 1256 990.0 1081 70,9936 2,82 1.79 127 78 25 50 28.2 144
25 57 Andesite 1356 1470 114 1413 9894 1048 58,632 2,57 1,48 97,83 587 25 45 17,3 11,
i} 5& Andesite 1470 1682 112 1626 2887 1025 28,2582 2,37 0.85 42,01 387 25 80 11,7 12.4
P 58 Sandstone50/tuffad 1682 1804 22 1593 988,58 1034 45 3824 2,35 1,07 22,11 3,42 15 40 28 2.4
28 55 Tuff4l/sandstonedi 1804 1643 39 1624 288 .4 1039 50,6008 2.4 1.21 11,53 235 15 40 1.3 1.
29 - 55 Argillite 16842 1669 26 1656 9882 1042 54,7464 2.3 1.26 8.1 1.9 4 40 0.5 0.4
30 55 Tuff40/sandstoned! 1889 1735 88 1702 29879 1051 83,1168 2,31 1,48 15,5 2,79 15 40 1.8 1,3
3 Argillite 1735 1758 23 1747 987.8 1057 69,2448 2,24 1,82 T2 1,75 B 30 0,3 o,
32 Argillite 1758 1851 93 1805 9872 1085 77,7856 2,30 1,79 271 0,93 < 25 0.1 0,
13 Argillite 1851 1895 o 1873 987.0 1076 89,012 2,25 2,00 2,19 0,93 < 20 0.1 0, 282,968
24 5 gillite 1885 1962 &7 1928 926.6 1083 98,3872 2,25 217 241 0.95 2 15 0.0 0, 398 .21
35 2 52 Argillite/day 1962 1888 28 1975 986.5 1090 103.5328 2,25 224 3.58 1.21 2 15 0.1 0. 210,110
e} 52 Argillite like clay 1888 2022 24 2005 986.3 1095 108,7232 2,25 2,45 3.01 0.77 2 15 0.1 0. 325,598
ar 53 Argillite 2022 2056 34 2038 986.1 1100 113.8136 2,43 277 3.89 127 2 15 0.1 0. 249,060
35 53 Argillite like clay 2056 2070 14 2083 988.0 1103 118,992 2.29 268 1.81 0,79 4 15 0.0 0, 1381983
33 52 Argillite like clay 2070 2081 11 2076 985,9 1105 119,0536 2,04 2,43 1.57 077 4 10 0,0 o, 1841,189
47 52 Tuff microfregment 2081 2135 5a 2108 985,68 1110 124,358 2,23 277 482 1,43 < 10 0.1 o, 254 884
41 3 52 Argillite like clay 2135 2148 11 2144 BE5.6 1113 1274178 2,42 3.08 12.24 2.5 = 10 0.2 0, 41,753
42 51 Sandstone 2147 2156 9 2152 985,5 1114 128,4738 2,38 3,06 18,12 17 7 0,7 0.3 3,335
43 4 51 Argillite like clay 2156 2195 39 276 9853 1117 131,692 2,16 2,84 041 4 10 0.0 0, 9,627
44 5 E-SlTL.r'f | 2195 2207 12 2201 9852 1118 133.7592 217 280 7.6 185 13 39 24 0.7 0.3 3.81
45 E-GlTL.f'f | 2207 2208 1 2208 985,2 1120 134,7848 217 2,92 7,6 1,85 13 a2 27 0,5 a, 8,32
45 4 50 Argillite like clay 2208 2229 24 2219 9851 1121 1358824 2.2 3,00 2,01 0,78 4 10 10 0,0 0, 1717,40
47 5 E-SlTl..rf | 2229 23245 18 2237 985.0 1123 137,972 2,17 2,99 7.85 188 13 29 24 0.5 0, 7.687
48 6 Argillite 2345 2258 11 2351 885.0 1125 1400326 2,36 3.30 7 1.2 13 28 3 0.4 0. 12,62
43 Arg 2256 2261 5 2259 984,9 1126 141,0818 2,38 3,36 9,71 2,12 < 20 0,2 0, 37,59
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Sveedi sem purfa nanari skodun

Tunmnel sections with potential squeezing ground

14 ,svae0i, alls 4,5 km parf ad skoda betur
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Mismunandi stig i tolulegri greiningu

In situ Alag 4dur en Fullt Head og

adszedur Groftur Bergstyrkingar

Vatn er sett 4 tom géng

. - IV AVAT AT ‘ : - — . . N-M diagram for PK45+57 to PK53+70

. Talkun
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Axial force (MN)
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03 0.2 01 < 0,1 0,2 03 0,4
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Bending moment (MNm)

® Unfav. in-situ stress ~ ® Fav. in-situ stress

Reiknad fyrir tvo spennistig, hagstett og dhagstaett

Hagsteett: oy, .« > O min > Oy
Ohagsteett: Midad vid gogn fra World stress map
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Nidurstoour tolulegra greininga

e JarOfraedilegar adstaedur mun verri en aztlad i utbodsgdognum, med mikid af
leirstein med lagan styrk og panleir.

* Squeezing meira en aatlad var.

* Reiknad fyrir “hagsteett” og ,0hagsteett” spennustig i berggrunni.
* Hagstaett = 566 m sem parf ad styrkja betur.

* Ohagsteaett = 1.512 m sem parf ad styrkja betur.

* Augljoslega porf a auka styrkingum til ad tryggja ad pau haldi.

* Melt med ad meela bergspennur til ad fa nakvaemari nidurstédur par sem
baer hafa mikil ahrif a nidurstodur.
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Hagstaedar og ohagsteedar adstaedur
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1ble 9. Overview of questionable tunnel sections in unfavorable and favorable scenarios.

Rock mass Section Unfavorable scenario | Favorable scenario
Type length Questionable Questionable

Chainage m m m
PK 9+77 to 9+99 Argillite 22 - -
PK 17+35 to 21456 Argillite 421 168 12
PK 21456 to 21495 | Argillite-like clay 39 39 39
PK21-95 to 22+08 Tuff 13 13 -
PK22+08 to 22+29 Argillite-like clay 21 21 21
PK22+29 to 22+45 Tuff 16 16 -
PK 22+45 to 24+44 Argillite 199 199 183
PK 25+60 to 25+50 Argillite 26 30 26
PK 25+90 to 27+65 Tuff 175 - -
PK28+99 to 29+23 Argillite 24 24 24
PK 35+49 to 36+12 Tuff 63 - -
PK 36+85 to 37+39 Tuff 54 34 -
PK 37+78 to 38+26 Tuff 48 48 48
PK 40+21 to 40+45 Argillite 24 24 24
PK 45+57 to 51+27 | Argillite 570 570 -
PK 59+20 to 61+30 Argillite 210 210 189
PK 61+68 to 62+64 Argillite 96 96 -
PK 75+01 to 84+27 Argillite 926 - -
PK 86+81 to 91+50 Argillite 469 - -

Total tunnel length (m) 1.512 566
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Mtkvari HPP

Adferd Hoek og Merino: 4,5 km

%o

Toluleg greining:
Ohagstaedar adstaedur: 1,5 km
Hagsteedar adstedur: 0,5 km

' §s+zs>|d 1
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Sprungur i steypufodringu

Sprungur aberandi i steypufddringu kl. 2 og 10
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Sprungur i steypufoc’ﬁrmgu

Toluleg grelnlng




Sprungur i steypufodringu
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Powerstation
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Teikning af snidi og mynd

14 ¢500 L350
150 mm into the segmental lining
Drillhole $22 mm

a
@12 €250
staggered

4a4b
@12 c250
staggered

staggered

$12 €250

1
212 250

Grouted pea gravel

Construction joint

o
e PVC Drainage pipes #130 Surface of segmental lining.
b rainage pipes @ washed with high pressure
& of & water jet
8 1
S L5 Existing al lining

/"B "\ Section

8 Y 1:10
Section P12c250  ¢12c250 '
1:25
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