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UK DCP Test Data Sheet

Project name
Test number
Chainage (km)
Location

Lane number|

Direction

Zero error (mm)

Test date (dd/mm/yyyy)
Layers removed
Surface thickness (mm)

bsMM0 8: 0653030 3bmLob 39bg@®Msgoom -DCP-TRL -0m $gb@gdol 99c093900;

®doobo(aeosbo)- ®doobo(aeosbo)- ®doobo(aeosbo)- ®doobo(aeosbo)- ®doEobo(aeosbo)- ®doEobo(aeosbo)- doEobo(aeEsbo)- doobo(aeosbo)-
0056900 0056900 0056900 0056900 0056gm0 0056gmo 005bgmo 005690
11 1.2 21 22 3.1 3.2 33 4.1
0+000 0+110 0+000 0+175 0+020 0+380 0+740 0+000
C C C C C C C C
1 1 1 1 1 1 1 1
®doobo(aeosbo)- ®doobo(aeosbo)- ®doobo(aeEsbo)- ®doobo(aeosbo)- ®doobo(aeosbo)- ®doobo(aerosbo)- ®d0oEobo(aeEsbo)- doEobo(aerosbo)-
0056900 0056900 0056900 0056gmo ®05bgmo 0056gm0 0056gm0 0056gm0
36 36 36 36 36 36 36 36
19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020
1 1 1 1 1 1 1 1
100 100 100 100 80 70 80 70
Blows Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows | Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows Depth (mm)
0 140 0 136 0 140 0 136 0 116 0 121 0 116 0 116
3 150 1 150 1 171 1 164 5 123 3 135 1 120 5 125
3 161 1 158 1 180 1 172 5 133 3 145 3 125 5 140
3 169 1 168 1 188 3 184 3 140 3 155 5 140 3 150
5 179 1 185 1 196 3 191 10 155 3 163 3 150 5 155
3 186 1 193 1 203 3 202 10 164 3 175 5 155 5 161
3 194 1 207 3 218 3 216 3 175 3 180 5 161 5 170
3 201 1 218 3 242 3 229 10 181 3 191 5 170 5 180
3 210 1 232 1 262 3 238 10 193 3 210 5 180 5 191
3 221 1 244 1 300 3 248 10 208 1 218 5 191 3 200
5 230 1 259 1 321 3 260 10 218 1 235 3 200 5 213
3 241 1 269 1 346 3 299 10 235 1 245 5 213 3 221
5 254 1 286 1 370 1 318 10 250 1 261 3 221 5 230
3 265 1 323 1 385 1 355 5 258 1 280 5 230 5 235
5 275 1 365 1 390 1 394 5 265 1 300 5 235 5 240
5 286 1 401 3 406 1 427 5 275 1 320 5 240 5 258
5 297 1 443 3 421 1 459 5 295 1 355 5 258 5 268
5 307 1 482 3 462 3 500 3 305 1 390 5 268 5 278
5 322 1 532 1 485 3 520 3 315 1 415 5 278 5 287
5 329 1 574 1 509 3 530 3 332 1 440 5 287 5 298
3 335 1 609 1 525 1 541 3 348 1 465 5 298 5 315
3 346 1 635 1 555 1 552 3 358 1 500 5 315 5 328
5 358 1 663 1 580 1 563 5 370 1 535 5 328 3 341
5 372 1 688 1 609 1 572 5 380 1 570 3 341 3 360
5 390 1 702 1 635 1 584 5 395 1 585 3 360 3 385
3 402 1 736 1 664 1 598 3 415 1 605 3 385 3 423
3 419 1 759 1 695 1 612 3 430 1 645 3 423 1 430
3 434 1 780 1 724 1 623 1 438 1 690 1 430 1 460
3 455 1 801 1 752 1 633 1 440 1 730 1 460 1 490
3 475 1 819 1 779 1 644 3 460 1 770 1 490 1 525
3 486 1 832 1 809 1 655 3 478 1 812 1 525 1 540
3 497 1 851 1 835 1 668 1 480 1 860 1 540 1 555
3 525 1 869 1 865 1 682 3 500 1 905 1 555 1 570
1 540 1 889 1 899 1 693 1 515 1 950 1 570 1 595
1 555 1 910 1 934 1 709 1 521 1 595 1 610
1 566 1 925 1 952 1 722, 1 540 1 610 1 640
1 582 1 945 1 732 1 550 1 640 1 685
1 600 1 749 1 563 1 685 1 730
1 618 1 768 1 573 1 730 1 765
1 633 1 780 1 583 1 765 1 805
1 658 1 794 1 592 1 805 1 840
1 674 1 806 1 605 1 840 1 870
1 689 1 819 1 620 1 870 1 880
1 703 1 832 1 630 1 880 1 893
1 720 1 842 1 640 1 893 1 908
1 740 1 854 1 655 1 908 1 920
1 764 1 869 1 668 1 920 1 935
1 776 1 883 1 680 1 935 1 940
1 782 1 895 1 698 1 940
1 806 1 910 1 700
1 832 1 930 1 710
1 860 1 945 1 740
1 896 1 753
1 920 1 770
1 932 1 783
1 945 1 800
1 960 1 813
1 830
1 848
1 860
1 889
1 900
1 920
1 940




UK DCP Test Data Sheet

Project name
Test number
Chainage (km)
Location

Lane number|

Direction

Zero error (mm)

Test date (dd/mm/yyyy)
Layers removed
Surface thickness (mm)

bsMM0 8: ©0bs303wMo 3mbmLol 39bg@®Msgoom -DCP-TRL -om ¢gb@gdol 9gc093900;

®doEobo(aeosbo)- doEobo(aeosbo)- doEobo(aerEsbo)- d0Eobo(aeEsbo)- d0Eobo(aer@sbo)- 0d0Eobo(aer@sbo)- d0Eobo(aer@sbo)- d0Eobo(aer@sbo)-
®056gmo ®056gmo ®056gmo ®056gm0 ®05bgmo ®05bgomo ®05bgomo 005bgom0
4.2 5.1 5.2 6.1 6.2 6.3 7.1 7.2
0+100 0+000 0+105 0+000 0+120 0+230 0+000 0+155
C C C C C C C C
1 1 1 1 1 1 1 1
d0Eobo(aeEsbo)- ®d0Eobo(aeosbo)- d0Eobo(aerEsbo)- d0Eobo(aerEsbo)- d0Eobo(aerEsbo)- d0Eobo(aerEsbo)- d0Eobo(aerEsbo)- d0Eobo(aerEsbo)-
®056gmo ®056gmo ®056gmo0 056gm0 005bgmo ®05bgmo ®05bgmo 05bgmo
36 36 36 36 36 36 36 36
19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020 19.12.2020
1 1 1 1 1 1 1 1
80 70 70 0 0 0 70 70
Blows Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows Depth (mm) Blows Depth (mm)
0 116 0 116 0 106 0 40 0 70 0 40 0 106 0 106
5 120 1 130 3 108 1 50 1 750 1 55 3 101 1 115
5 130 1 160 3 115 3 65 3 85 1 61 3 120 3 130
5 138 1 190 5 120 3 80 3 98 1 66 3 128 3 142
5 147 1 211 10 125 3 88 3 108 1 80 3 138 3 158
5 155 1 230 10 140 5 96 3 115 1 95 3 149 3 183
5 163 1 240 10 155 5 100 5 120 1 103 3 161 1 192
5 178 1 260 10 173 5 110 10 125 1 120 3 180 1 201
5 186 1 270 10 184 5 120 10 140 1 131 3 198 1 212
5 200 1 290 10 188 5 130 10 155 1 145 3 230 3 225
5 207 1 301 10 191 5 138 10 173 1 150 1 240 3 235
5 215 1 316 10 211 5 147 10 184 1 155 1 255 1 240
5 220 1 325 10 228 5 155 10 188 1 162 1 270 3 250
10 465 1 340 10 245 5 163 10 191 1 172 1 286 3 265
10 230 1 355 10 255 5 178 10 211 1 180 1 300 3 275
10 240 1 368 10 267 5 186 10 228 5 190 1 312 1 285
10 250 1 385 10 290 5 200 10 245 5 202 1 342 1 295
10 259 1 400 5 305 5 207 10 255 5 210 1 352 1 304
10 267 1 410 5 320 5 215 10 267 5 211 1 370 1 313
5 275 1 428 5 330 5 220 10 290 10 229 1 380 1 326
10 285 1 445 10 338 10 465 5 305 5 241 1 391 1 342
10 298 1 472 10 340 10 230 5 320 5 250 1 408 1 361
10 310 1 480 10 345 10 240 5 330 5 259 1 418 1 375
10 320 1 500 10 355 10 250 10 338 5 266 1 430 1 386
10 329 1 510 10 360 10 259 10 340 5 281 1 448 1 398
10 340 1 525 10 368 10 267 10 345 10 301 1 458 1 407
10 349 1 535 10 375 5 275 10 355 10 313 1 475 3 419
10 352 1 550 10 400 10 285 10 360 10 329 1 489 5 430
10 372 1 565 10 412 10 298 10 368 10 345 1 503 3 441
10 389 1 580 10 427 10 310 10 375 5 356 1 513 3 452
5 400 1 600 10 430 10 320 10 400 5 368 1 530 3 469
3 415 1 620 10 440 10 329 10 412 5 377 1 540 3 492
3 428 1 640 5 445 10 340 10 427 5 389 1 553 1 502
3 440 1 660 5 470 10 349 10 430 5 400 1 563 1 512
3 453 1 678 5 500 10 352 10 795 5 409 1 575 1 522
3 460 1 695 5 523 10 372 5 445 5 419 1 585 1 533
3 478 1 710 3 561 10 389 5 470 5 429 1 600 1 542
3 485 1 730 3 583 5 400 5 500 5 435 1 610 1 560
3 500 1 750 3 601 3 415 5 523 5 445 1 620 1 572
3 505 1 770 3 620 3 428 3 561 5 453 1 632 1 582
3 535 1 790 3 645 3 440 3 583 5 464 1 641 1 600
3 555 1 810 3 665 3 453 3 601 5 475 1 654 1 613
3 570 1 830 3 690 3 460 3 620 5 489 1 667 1 625
3 588 1 865 3 710 3 478 3 645 5 500 1 676 1 640
3 606 1 900 3 735 3 485 3 665 5 510 1 689 1 655
3 628 1 931 3 760 3 500 3 690 5 520 1 700 1 669
3 635 1 955 3 790 3 505 3 710 5 532 1 710 1 683
3 645 3 810 3 535 3 735 5 543 1 721 1 700
1 655 3 840 3 555 3 760 5 552 1 732 1 713
1 660 3 870 3 570 3 790 5 560 1 741 1 728
3 680 3 900 3 588 3 810 5 570 1 753 1 742
1 690 3 920 3 606 3 840 5 580 1 764 1 760
3 708 3 628 3 870 5 598 1 775 1 775
3 718 3 635 3 900 5 605 1 786 1 791
3 725 3 645 3 920 3 612 1 796 1 809
3 735 1 655 3 630 1 807 1 822
10 735 1 660 3 642 1 817 1 836
3 680 3 653 1 829 1 847
1 690 3 665 1 840 1 854
3 708 3 680 1 850 1 860
3 718 3 690 1 859 1 870
3 725 3 700 1 870 3 888
3 735 3 710 1 880 3 910
3 745 3 722 1 901 1 920
3 760 3 740 1 921 1 935
3 790 3 765 1 935
3 810 1 775
3 840 1 790
3 870 1 805
3 900 1 818
3 920 1 828
1 855
1 870
1 888
1 897
1 910
1 925




UK DCPV31 Tests Summary Report
Project Name: Landslide N1
Test Details Upper Layers Test Layers Pavement Strength
No. | Test Date | Chainage Location Offset Surface Type Surface Base Type Base Sub-base Subgrade | SN SNP
(km) (m) Moisture Thickness | Thickness CBR (%)
(mm) (mm)
1 12/19/2020 | 0.000 Lane 1 1.50 Hot Mixed Asphalt n/a -- 389 -- 14 2.44 3.92
2 12/19/2020 | 0.110 Lane 1 1.50 Hot Mixed Asphalt n/a -- 150 -- 9 0.70 1.85
Report Date: 20-Feb-2021 Pagelof 1



UK DCP V3.1 Tests Summary Report
Project Name: Landslide N2
Test Details Upper Layers Test Layers Pavement Strength
No. | TestDate | Chainage Location Offset Surface Type Surface Base Type Base Sub-base Subgrade | SN SNP
(km) (m) Moisture Thickness | Thickness | CBR (%)
(mm) (mm)
1 12/19/2020 | 0.000 Lane 1 1.50 Hot Mixed Asphalt n/a -- 326 -- 9 1.14 2.30
2 12/19/2020 | 0.175 Lane 1 1.50 Hot Mixed Asphalt n/a -- 163 -- 18 1.89 3.54
Report Date: 20-Feb-2021 Page 1 of 1



UK DCP V3.1 Tests Summary Report
Project Name: Landslide N3
Test Details Upper Layers Test Layers Pavement Strength
No. | TestDate | Chainage Location Offset Surface Type Surface Base Type Base Sub-base Subgrade | SN SNP
(km) (m) Moisture Thickness | Thickness | CBR (%)
(mm) (mm)
1 12/19/2020 | 0.020 Lane 1 1.50 Hot Mixed Asphalt n/a -- 384 -- 18 3.10 4,75
2 12/19/2020 | 0.380 Lane 1 1.50 Hot Mixed Asphalt n/a -- 214 -- 7 1.03 1.97
3 12/19/2020 | 0.740 Lane 1 1.50 Hot Mixed Asphalt n/a -- 314 -- 10 2.66 3.92
Report Date: 20-Feb-2021 Page 1 of 1



UK DCP V3.1 Tests Summary Report
Project Name: Landslide N4
Test Details Upper Layers Test Layers Pavement Strength
No. | TestDate | Chainage Location Offset Surface Type Surface Base Type Base Sub-base Subgrade | SN SNP
(km) (m) Moisture Thickness | Thickness | CBR (%)
(mm) (mm)
1 12/19/2020 | 0.000 Lane 1 1.50 Hot Mixed Asphalt n/a -- 324 -- 10 2.61 3.87
2 12/19/2020 | 0.100 Lane 1 1.50 Hot Mixed Asphalt n/a -- 284 -- 50 2.55 4.63
Page 1 of 1

Report Date: 20-Feb-2021



UK DCP V3.1 Tests Summary Report
Project Name: Landslide N5
Test Details Upper Layers Test Layers Pavement Strength
No. | TestDate | Chainage Location Offset Surface Type Surface Base Type Base Sub-base Subgrade | SN SNP
(km) (m) Moisture Thickness | Thickness | CBR (%)
(mm) (mm)
1 12/19/2020 | 0.000 Lane 1 1.50 Hot Mixed Asphalt n/a -- 474 -- 11 1.06 2.40
2 12/19/2020 | 0.105 Lane 1 1.50 Hot Mixed Asphalt n/a -- 339 -- 36 2.75 4.72
Page 1 of 1

Report Date: 20-Feb-2021



UK DCP V3.1 Tests Summary Report
Project Name: Landslide N6
Test Details Upper Layers Test Layers Pavement Strength
No. | TestDate | Chainage Location Offset Surface Type Surface Base Type Base Sub-base Subgrade | SN SNP
(km) (m) Moisture Thickness | Thickness | CBR (%)
(mm) (mm)
1 12/19/2020 | 0.000 Lane 1 1.50 Unpaved 0.51 (Dry) -- 364 -- 49 2.07 4.14
2 12/19/2020 | 0.120 Lane 1 1.50 Unpaved 0.51 (Dry) -- 409 -- 36 2.32 4.29
3 12/19/2020 | 0.230 Lane 1 1.50 Unpaved 0.51 (Dry) -- 144 -- 22 0.36 2.10
Page 1 of 1

Report Date: 20-Feb-2021



UK DCP V3.1 Tests Summary Report
Project Name: Landslide N7
Test Details Upper Layers Test Layers Pavement Strength
No. | TestDate | Chainage Location Offset Surface Type Surface Base Type Base Sub-base Subgrade | SN SNP
(km) (m) Moisture Thickness | Thickness | CBR (%)
(mm) (mm)
1 12/19/2020 | 0.000 Lane 1 1.50 Hot Mixed Asphalt n/a -- 424 -- 22 1.94 3.69
2 12/19/2020 | 0.155 Lane 1 1.50 Hot Mixed Asphalt n/a -- 436 -- 21 241 4.14
Page 1 of 1

Report Date: 20-Feb-2021
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33693650 Nel

3333I-L0CTIHN BIGON0

Ne 1
UTM38 E UTM38 N H (m)
4638344.714 | 492041.463 1353.097
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UTM38 E UTM38 N H (m)
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2
UTM38 E UTM38 N H (m)
4651992.408 | 495575.785 1196.685
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4652000.6488  495242.247 1174.78
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46520259529 4950952507  1162.7438
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4652543.228 | 495113.113 1143.372
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4652566.599 | 495220.246 1149.231
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4653056.326 | 495558.186 1156.838
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4653086.848 | 495727.292 1161.789
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H (m)

4657551.594
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1273.7
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UTM38 E UTM38 N H (m)
4657721.347 | 496599.329 1262.253
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4658046.023 | 497113.378 1206.872
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Ne 2
UTM38 E UTM38 N H (m)
4657901.352 | 497077.206 1195.947
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HY-8 Culvert Analysis Report

Project Notes
Project Title:
Designer:
Project Date: Thursday, April 23, 2021

Notes:

Outlet Control Option: Profiles
Exit Loss Option: Standard Method

Crossing Notes: Landslide #1



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: O cfs
Design Flow: 42.3776 cfs
Maximum Flow: 42.3776 cfs



Table 1 - Summary of Culvert Flows at Crossing: Landslide #1

Headwater Elevation

CUL_CL-101-01

Roadway Discharge

m) Total Discharge (cms) Discharge (cms) (cms) Iterations
1351.56 0.00 0.00 0.00 1
1351.82 0.12 0.12 0.00 1
1351.93 0.24 0.24 0.00 1
1352.02 0.36 0.36 0.00 1
1352.11 0.48 0.48 0.00 1
1352.19 0.60 0.60 0.00 1
1352.26 0.72 0.72 0.00 1
1352.33 0.84 0.84 0.00 1
1352.40 0.96 0.96 0.00 1
1352.47 1.08 1.08 0.00 1
1352.53 1.20 1.20 0.00 1
1353.50 2.47 2.47 0.00 Overtopping

Culvert Notes: CUL_CL-101-01




Table 2 - Culvert Summary Table: CUL_CL-101-01

Culvert Length: 10.10 m,

Culvert Slope: 0.0099

) Total Qulvert Headwgter Inlet Outlet Flow Normal Critical Outlet Tailwater Outlgt Tailwgter

Discharge | Discharge | Elevation Control Control Type Depth (m) | Depth (m) | Depth (m) | Depth (m) Velocity Velocity
(cms) (cms) (m) Depth (m) [ Depth (m) (m/s) (m/s)
0.00 0.00 1351.56 0.000 0.000 0-NF 0.000 0.000 0.000 0.000 0.000 0.000
0.12 0.12 1351.82 0.259 0.093 1-S2n 0.142 0.191 0.151 0.038 1.555 3.080
0.24 0.24 1351.93 0.371 0.180 1-S2n 0.200 0.272 0.216 0.058 1.852 3.996
0.36 0.36 1352.02 0.461 0.253 1-S2n 0.245 0.335 0.269 0.075 2.039 4.640
0.48 0.48 1352.11 0.546 0.321 1-S2n 0.284 0.390 0.316 0.089 2.179 5.150
0.60 0.60 1352.19 0.628 0.388 1-S2n 0.319 0.438 0.357 0.102 2.298 5.577
0.72 0.72 1352.26 0.703 0.455 1-S2n 0.351 0.483 0.396 0.115 2.402 5.946
0.84 0.84 1352.33 0.773 0.520 1-S2n 0.382 0.522 0.432 0.126 2.495 6.274
0.96 0.96 1352.40 0.839 0.588 1-S2n 0.411 0.560 0.467 0.137 2.582 6.568
1.08 1.08 1352.47 0.905 0.658 1-S2n 0.439 0.596 0.500 0.147 2.663 6.838
1.20 1.20 1352.53 0.971 0.729 1-S2n 0.466 0.629 0.531 0.157 2.740 7.084

Straight Culvert
Inlet Elevation (invert): 1351.56 m, Outlet Elevation (invert): 1351.46 m




Culvert Performance Curve Plot: CUL_CL-101-01



Water Surface Profile Plot for Culvert: CUL_CL-101-01

Site Data - CUL_CL-101-01
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 m
Inlet Elevation: 1351.56 m
Outlet Station: 10.10 m
Outlet Elevation: 1351.46 m

Number of Barrels: 1

Culvert Data Summary - CUL_CL-101-01
Barrel Shape: Circular
Barrel Diameter: 1000.00 mm
Barrel Material: Concrete
Embedment: 0.00 mm
Barrel Manning's n:  0.0120
Culvert Type: Straight
Inlet Configuration: Square Edge with Headwall

Inlet Depression: None



Table 3 - Downstream Channel Rating Curve (Crossing: Landslide #1)

Water Surface

Flow (cms) Elev (m) Depth (m) Velocity (m/s) Shear (Pa) Froude Number
0.00 1351.46 0.00 0.00 0.00 0.00
0.12 1351.50 0.04 3.08 187.37 5.08
0.24 1351.52 0.06 4.00 286.00 5.35
0.36 1351.53 0.07 4.64 366.52 5.51
0.48 1351.55 0.09 5.15 437.32 5.62
0.60 1351.56 0.10 5.58 501.64 5.70
0.72 1351.57 0.11 5.95 561.34 5.76
0.84 1351.59 0.13 6.27 617.29 5.81
0.96 1351.60 0.14 6.57 670.46 5.85
1.08 1351.61 0.15 6.84 721.06 5.88
1.20 1351.62 0.16 7.08 769.75 5.91

Tailwater Channel Data - Landslide #1

Tailwater Channel Option:

Bottom Width: 1.00 m

Side Slope (H:V):
Channel Slope: 0.5000
0.0250

Channel Manning's n:

Channel Invert Elevation:

Trapezoidal Channel

0.50 (_:1)

1351.46 m




Crossing Notes: Landslide #2



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: O cfs
Design Flow: 7.06293 cfs
Maximum Flow: 7.06293 cfs



Table 4 - Summary of Culvert Flows at Crossing: Landslide #2

Headwater Elevation

CUL_CL-102-01

Roadway Discharge

m) Total Discharge (cms) Discharge (cms) (cms) Iterations
1384.42 0.00 0.00 0.00 1
1384.55 0.02 0.02 0.00 1
1384.60 0.04 0.04 0.00 1
1384.64 0.06 0.06 0.00 1
1384.68 0.08 0.08 0.00 1
1384.72 0.10 0.10 0.00 1
1384.76 0.12 0.12 0.00 1
1384.82 0.14 0.14 0.00 1
1384.85 0.16 0.16 0.00 1
1384.88 0.18 0.18 0.00 1
1384.91 0.20 0.20 0.00 1
1385.40 0.44 0.44 0.00 Overtopping

Culvert Notes: CUL_CL-102-01




Table 5 - Culvert Summary Table: CUL_CL-102-01

Culvert Length: 10.00 m,

Culvert Slope: 0.0040

) Total Qulvert Headwgter Inlet Outlet Flow Normal Critical Outlet Tailwater Outlgt Tailwgter

Discharge | Discharge | Elevation Control Control Type Depth (m) | Depth (m) | Depth (m) | Depth (m) Velocity Velocity
(cms) (cms) (m) Depth (m) [ Depth (m) (m/s) (m/s)
0.00 0.00 1384.42 0.000 0.000 0-NF 0.000 0.000 0.000 0.000 0.000 0.000
0.02 0.02 1384.55 0.127 0.053 1-S2n 0.091 0.092 0.091 0.045 0.796 0.788
0.04 0.04 1384.60 0.181 0.095 1-S2n 0.129 0.131 0.129 0.067 0.963 0.993
0.06 0.06 1384.64 0.224 0.131 1-S2n 0.159 0.162 0.159 0.085 1.076 1.131
0.08 0.08 1384.68 0.264 0.164 1-S2n 0.186 0.188 0.186 0.100 1.164 1.236
0.10 0.10 1384.72 0.304 0.198 1-S2n 0.210 0.212 0.210 0.113 1.236 1.322
0.12 0.12 1384.76 0.340 0.231 1-S2n 0.233 0.234 0.233 0.125 1.296 1.396
0.14 0.14 1384.82 0.374 0.403 2-M2c 0.255 0.253 0.253 0.136 1.401 1.460
0.16 0.16 1384.85 0.406 0.434 2-M2c 0.277 0.271 0.271 0.146 1471 1.518
0.18 0.18 1384.88 0.437 0.464 2-M2c 0.299 0.287 0.287 0.156 1.541 1.570
0.20 0.20 1384.91 0.468 0.493 2-M2c 0.321 0.304 0.304 0.165 1.598 1.618

Straight Culvert
Inlet Elevation (invert): 1384.42 m, Outlet Elevation (invert): 1384.38 m




Culvert Performance Curve Plot: CUL_CL-102-01



Water Surface Profile Plot for Culvert: CUL_CL-102-01

Site Data - CUL_CL-102-01
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 m
Inlet Elevation: 1384.42 m
Outlet Station: 10.00 m
Outlet Elevation: 1384.38 m

Number of Barrels: 1

Culvert Data Summary - CUL_CL-102-01
Barrel Shape: Circular
Barrel Diameter: 500.00 mm
Barrel Material: Concrete
Embedment: 0.00 mm
Barrel Manning's n:  0.0120
Culvert Type: Straight
Inlet Configuration: Square Edge with Headwall

Inlet Depression: None



Table 6 - Downstream Channel Rating Curve (Crossing: Landslide #2)

Water Surface

Flow (cms) Elev (m) Depth (m) Velocity (m/s) Shear (Pa) Froude Number
0.00 1384.38 0.00 0.00 0.00 0.00
0.02 1384.42 0.04 0.79 13.16 1.26
0.04 1384.45 0.07 0.99 19.72 1.32
0.06 1384.46 0.08 1.13 24.89 1.36
0.08 1384.48 0.10 1.24 29.30 1.39
0.10 1384.49 0.11 1.32 33.22 141
0.12 1384.51 0.13 1.40 36.78 1.42
0.14 1384.52 0.14 1.46 40.04 1.43
0.16 1384.53 0.15 1.52 43.08 1.45
0.18 1384.54 0.16 1.57 45,92 1.46
0.20 1384.55 0.17 1.62 48.60 1.47

Tailwater Channel Data - Landslide #2

Tailwater Channel Option:

Bottom Width: 0.50 m

Side Slope (H:V):
Channel Slope: 0.0300
0.0250

Channel Manning's n:

Channel Invert Elevation:

Trapezoidal Channel

1.50 (_:1)

1384.38 m




Crossing Notes: Landslide #3



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: O cfs
Design Flow: 421.304 cfs
Maximum Flow: 421.304 cfs



Table 1 - Summary of Culvert Flows at Crossing: Landslide #3

Headwater Elevation

CUL_CL-103-01

Roadway Discharge

m) Total Discharge (cms) Discharge (cms) (cms) Iterations
1156.20 0.00 0.00 0.00 1
1156.62 1.19 1.19 0.00 1
1156.86 2.39 2.39 0.00 1
1157.07 3.58 3.58 0.00 1
1157.26 4.77 4.77 0.00 1
1157.42 5.97 5.97 0.00 1
1157.58 7.16 7.16 0.00 1
1157.73 8.35 8.35 0.00 1
1157.87 9.54 9.54 0.00 1
1158.02 10.74 10.74 0.00 1
1158.15 11.93 11.93 0.00 1
1164.48 41.94 41.94 0.00 Overtopping

Culvert Notes: CUL_CL-103-01




Table 2 - Culvert Summary Table: CUL_CL-103-01

) Total _Culvert Headw«_ater Inlet Outlet Flow Normal Critical Outlet Tailwater Outlgt Tailwa_ter
Discharge | Discharge | Elevation Control Control Type Depth (m) | Depth (m) | Depth (m) | Depth (m) Velocity Velocity
(cms) (cms) (m) Depth (m) | Depth (m) (m/s) (mf/s)
0.00 0.00 1156.20 0.000 0.000 0-NF 0.000 0.000 0.000 0.000 0.000 0.000
1.19 1.19 1156.62 0.419 0.0* 1-S2n 0.111 0.253 0.111 0.065 3.595 4.476
2.39 2.39 1156.86 0.665 0.0* 1-S2n 0.171 0.401 0.187 0.099 4.243 5.840
3.58 3.58 1157.07 0.871 0.0* 1-S2n 0.221 0.525 0.253 0.126 4.707 6.807
4.77 4.77 1157.26 1.055 0.0* 1-S2n 0.266 0.636 0.316 0.149 5.039 7.580
5.97 5.97 1157.42 1.224 0.0* 1-S2n 0.307 0.739 0.376 0.170 5.287 8.233
7.16 7.16 1157.58 1.381 0.0* 1-S2n 0.345 0.834 0.434 0.190 5.493 8.803
8.35 8.35 1157.73 1.531 0.0* 1-S2n 0.382 0.924 0.491 0.208 5.668 9.311
9.54 9.54 1157.87 1.675 0.117 1-S2n 0.417 1.010 0.546 0.225 5.822 9.771
10.74 10.74 1158.02 1.815 0.257 1-S2n 0.450 1.093 0.600 0.242 5.961 10.192
11.93 11.93 1158.15 1.955 0.401 1-S2n 0.483 1.172 0.653 0.257 6.087 10.582




* Full Flow Headwater elevation is below inlet invert.

Straight Culvert
Inlet Elevation (invert): 1156.20 m, Outlet Elevation (invert): 1155.09 m
Culvert Length: 32.32 m, Culvert Slope: 0.0344




Culvert Performance Curve Plot: CUL_CL-103-01



Water Surface Profile Plot for Culvert: CUL_CL-103-01

Site Data - CUL_CL-103-01
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 m
Inlet Elevation: 1156.20 m
Outlet Station: 32.30 m
Outlet Elevation: 1155.09 m

Number of Barrels: 1

Culvert Data Summary - CUL_CL-103-01
Barrel Shape: Concrete Box
Barrel Span: 3000.00 mm
Barrel Rise: 2000.00 mm
Barrel Material: Concrete
Embedment: 0.00 mm
Barrel Manning's n:  0.0120
Culvert Type: Straight
Inlet Configuration: Square Edge (90°) Headwall
Inlet Depression: None



Table 3 - Downstream Channel Rating Curve (Crossing: Landslide #3)

Flow (cms) Waltzelévs(urgf ce Depth (m) Velocity (m/s) Shear (Pa) Froude Number
0.00 1155.09 0.00 0.00 0.00 0.00
1.19 1155.16 0.07 4.48 318.83 5.67
2.39 1155.19 0.10 5.84 482.78 6.04
3.58 1155.22 0.13 6.81 615.23 6.27
4.77 1155.24 0.15 7.58 730.58 6.43
5.97 1155.26 0.17 8.23 834.42 6.56
7.16 1155.28 0.19 8.80 930.11 6.66
8.35 1155.30 0.21 9.31 1019.45 6.75
9.54 1155.32 0.23 9.77 1103.63 6.82
10.74 1155.33 0.24 10.19 1183.64 6.89
11.93 1155.35 0.26 10.58 1259.88 6.95

Tailwater Channel Data - Landslide #3

Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 4.00 m

Side Slope (H:V): 1.50 (_:1)

Channel Slope: 0.5000

Channel Manning's n:  0.0250

Channel Invert Elevation: 1155.09 m




Crossing Notes: Landslide #5



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: O cfs
Design Flow: 88.2867 cfs
Maximum Flow: 88.2867 cfs



Table 10 - Summary of Culvert Flows at Crossing: Landslide #5

Headwater Elevation

CUL_CL-105-01

Roadway Discharge

m) Total Discharge (cms) Discharge (cms) (cms) Iterations
1156.33 0.00 0.00 0.00 1
1156.69 0.25 0.25 0.00 1
1156.85 0.50 0.50 0.00 1
1156.97 0.75 0.75 0.00 1
1157.09 1.00 1.00 0.00 1
1157.20 1.25 1.25 0.00 1
1157.31 1.50 1.50 0.00 1
1157.42 1.75 1.75 0.00 1
1157.61 2.00 2.00 0.00 1
1157.71 2.25 2.25 0.00 1
1157.80 2.50 2.50 0.00 1
1159.72 5.12 5.12 0.00 Overtopping

Culvert Notes: CUL_CL-105-01




Table 11 - Culvert Summary Table: CUL_CL-105-01

Culvert Length: 11.10 m,

Culvert Slope: 0.0144

) Total Qulvert Headwgter Inlet Outlet Flow Normal Critical Outlet Tailwater Outlgt Tailwgter

Discharge | Discharge | Elevation Control Control Type Depth (m) | Depth (m) | Depth (m) | Depth (m) Velocity Velocity
(cms) (cms) (m) Depth (m) [ Depth (m) (m/s) (m/s)
0.00 0.00 1156.33 0.000 0.000 0-NF 0.000 0.000 0.160 0.000 0.000 0.000
0.25 0.25 1156.69 0.358 0.108 1-S2n 0.248 0.263 0.248 0.091 1.431 1.680
0.50 0.50 1156.85 0.515 0.237 1-S2n 0.351 0.376 0.351 0.137 1.750 2.141
0.75 0.75 1156.97 0.644 0.353 1-S2n 0.435 0.465 0.435 0.174 1.956 2.455
1.00 1.00 1157.09 0.762 0.466 1-S2n 0.510 0.542 0.510 0.205 2.113 2.697
1.25 1.25 1157.20 0.873 0.581 1-S2n 0.579 0.609 0.579 0.233 2.238 2.897
1.50 1.50 1157.31 0.980 0.699 1-S2n 0.646 0.669 0.664 0.259 2.264 3.068
1.75 1.75 1157.42 1.086 0.824 1-S2n 0.713 0.725 0.713 0.283 2.422 3.218
2.00 2.00 1157.61 1.194 1.284 7-M2c 0.782 0.776 0.776 0.305 2.584 3.353
2.25 2.25 1157.71 1.308 1.376 7-M2c 0.856 0.826 0.826 0.326 2.712 3.475
2.50 2.50 1157.80 1.429 1.469 7-M2c 0.942 0.871 0.871 0.345 2.844 3.586

Straight Culvert
Inlet Elevation (invert): 1156.33 m, Outlet Elevation (invert): 1156.17 m




Culvert Performance Curve Plot: CUL_CL-105-01



Water Surface Profile Plot for Culvert: CUL_CL-105-01

Site Data - CUL_CL-105-01
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 m
Inlet Elevation: 1156.33 m
Outlet Station: 11.10 m
Outlet Elevation: 1156.17 m

Number of Barrels: 1

Culvert Data Summary - CUL_CL-105-01
Barrel Shape: Circular
Barrel Diameter: 1200.00 mm
Barrel Material: Corrugated PE
Embedment: 0.00 mm
Barrel Manning's n:  0.0240
Culvert Type: Straight
Inlet Configuration: Square Edge with Headwall

Inlet Depression: None



Table 12 - Downstream Channel Rating Curve (Crossing: Landslide #5)

Flow (cms) WaltzeléVSEJr:;ace Depth (m) Velocity (m/s) Shear (Pa) Froude Number
0.00 1156.33 0.00 0.00 0.00 0.00
0.25 1156.42 0.09 1.68 44.56 1.85
0.50 1156.47 0.14 2.14 67.11 1.95
0.75 1156.50 0.17 2.45 85.07 2.01
1.00 1156.54 0.21 2.70 100.52 2.06
1.25 1156.56 0.23 2.90 114.33 2.09
1.50 1156.59 0.26 3.07 126.89 211
1.75 1156.61 0.28 3.22 138.51 2.13
2.00 1156.63 0.30 3.35 149.37 2.15
2.25 1156.66 0.33 3.48 159.59 2.17
2.50 1156.68 0.35 3.59 169.29 2.18

Tailwater Channel Data - Landslide #5

Tailwater Channel Option:

Bottom Width: 1.50 m

Side Slope (H:V):

1.50 (_:1)

Channel Slope: 0.0500

Channel Manning's n:

0.0250

Channel Invert Elevation: 1156.33 m

Trapezoidal Channel




Crossing Notes: Landslide #6



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: O cfs
Design Flow: 42.3776 cfs
Maximum Flow: 42.3776 cfs



Table 13 - Summary of Culvert Flows at Crossing: Landslide #6

Headwater Elevation

CUL_CL-106-01

Roadway Discharge

m) Total Discharge (cms) Discharge (cms) (cms) Iterations
1263.22 0.00 0.00 0.00 1
1263.51 0.12 0.12 0.00 1
1263.63 0.24 0.24 0.00 1
1263.74 0.36 0.36 0.00 1
1263.82 0.48 0.48 0.00 1
1263.90 0.60 0.60 0.00 1
1263.97 0.72 0.72 0.00 1
1264.04 0.84 0.84 0.00 1
1264.11 0.96 0.96 0.00 1
1264.18 1.08 1.08 0.00 1
1264.24 1.20 1.20 0.00 1
1265.14 2.37 2.37 0.00 Overtopping

Culvert Notes: CUL_CL-106-01




Table 14 - Culvert Summary Table: CUL_CL-106-01

Culvert Length: 12.00 m,

Culvert Slope: 0.0100

) Total Qulvert Headwgter Inlet Outlet Flow Normal Critical Outlet Tailwater Outlgt Tailwgter

Discharge | Discharge | Elevation Control Control Type Depth (m) | Depth (m) | Depth (m) | Depth (m) Velocity Velocity
(cms) (cms) (m) Depth (m) [ Depth (m) (m/s) (m/s)
0.00 0.00 1263.22 0.000 0.000 0-NF 0.000 0.000 0.120 0.000 0.000 0.000
0.12 0.12 1263.51 0.260 0.288 2-M2c 0.200 0.191 0.191 0.059 1.149 1.286
0.24 0.24 1263.63 0.372 0.415 2-M2c 0.283 0.272 0.272 0.089 1.388 1.656
0.36 0.36 1263.74 0.462 0.515 2-M2c 0.350 0.335 0.335 0.113 1.558 1.912
0.48 0.48 1263.82 0.542 0.602 2-M2c 0.410 0.390 0.390 0.134 1.695 2.112
0.60 0.60 1263.90 0.617 0.680 2-M2c 0.465 0.438 0.438 0.152 1.812 2.278
0.72 0.72 1263.97 0.688 0.753 2-M2c 0.518 0.483 0.483 0.169 1.918 2.421
0.84 0.84 1264.04 0.757 0.822 2-M2c 0.570 0.522 0.522 0.185 2.024 2.548
0.96 0.96 1264.11 0.824 0.889 2-M2c 0.622 0.560 0.560 0.200 2121 2.661
1.08 1.08 1264.18 0.890 0.956 2-M2c 0.678 0.596 0.596 0.214 2.213 2.765
1.20 1.20 1264.24 0.958 1.022 7-M2c 0.738 0.629 0.629 0.228 2.306 2.860

Straight Culvert
Inlet Elevation (invert): 1263.22 m, Outlet Elevation (invert): 1263.10 m




Culvert Performance Curve Plot: CUL_CL-106-01



Water Surface Profile Plot for Culvert: CUL_CL-106-01

Site Data - CUL_CL-106-01
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 m
Inlet Elevation: 1263.22 m
Outlet Station: 12.00 m
Outlet Elevation: 1263.10 m

Number of Barrels: 1

Culvert Data Summary - CUL_CL-106-01
Barrel Shape: Circular
Barrel Diameter: 1000.00 mm
Barrel Material: Corrugated PE
Embedment: 0.00 mm
Barrel Manning's n:  0.0240
Culvert Type: Straight
Inlet Configuration: Square Edge with Headwall

Inlet Depression: None



Table 15 - Downstream Channel Rating Curve (Crossing: Landslide #6)

Flow (cms) WaltzeléVSEJr:;ace Depth (m) Velocity (m/s) Shear (Pa) Froude Number
0.00 1263.22 0.00 0.00 0.00 0.00
0.12 1263.28 0.06 1.29 28.80 1.74
0.24 1263.31 0.09 1.66 43.50 1.84
0.36 1263.33 0.11 191 55.29 1.91
0.48 1263.35 0.13 211 65.51 1.95
0.60 1263.37 0.15 2.28 74.68 1.98
0.72 1263.39 0.17 2.42 83.07 2.01
0.84 1263.41 0.19 2.55 90.87 2.03
0.96 1263.42 0.20 2.66 98.19 2.05
1.08 1263.43 0.21 2.77 105.09 2.07
1.20 1263.45 0.23 2.86 111.67 2.08

Tailwater Channel Data - Landslide #6
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 1.50 m
Side Slope (H:V): 1.50 (_:1)
Channel Slope: 0.0500
Channel Manning's n:  0.0250

Channel Invert Elevation: 1263.22 m



Crossing Notes: Landslide #6



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: O cfs
Design Flow: 42.3776 cfs
Maximum Flow: 42.3776 cfs



Table 16 - Summary of Culvert Flows at Crossing: Landslide #6

Headwater Elevation

CUL_CL-106-02

Roadway Discharge

m) Total Discharge (cms) Discharge (cms) (cms) Iterations
1260.14 0.00 0.00 0.00 1
1260.43 0.12 0.12 0.00 1
1260.55 0.24 0.24 0.00 1
1260.66 0.36 0.36 0.00 1
1260.74 0.48 0.48 0.00 1
1260.82 0.60 0.60 0.00 1
1260.89 0.72 0.72 0.00 1
1260.96 0.84 0.84 0.00 1
1261.03 0.96 0.96 0.00 1
1261.10 1.08 1.08 0.00 1
1261.16 1.20 1.20 0.00 1
1262.06 2.36 2.36 0.00 Overtopping

Culvert Notes: CUL_CL-106-02




Table 17 - Culvert Summary Table: CUL_CL-106-02

Culvert Length: 12.00 m,

Culvert Slope: 0.0100

) Total Qulvert Headwgter Inlet Outlet Flow Normal Critical Outlet Tailwater Outlgt Tailwgter

Discharge | Discharge | Elevation Control Control Type Depth (m) | Depth (m) | Depth (m) | Depth (m) Velocity Velocity
(cms) (cms) (m) Depth (m) [ Depth (m) (m/s) (m/s)
0.00 0.00 1260.14 0.000 0.000 0-NF 0.000 0.000 0.120 0.000 0.000 0.000
0.12 0.12 1260.43 0.260 0.288 3-M1t 0.200 0.191 0.228 0.108 0.891 0.818
0.24 0.24 1260.55 0.372 0.415 3-M2t 0.283 0.272 0.282 0.162 1.323 1.030
0.36 0.36 1260.66 0.462 0.515 2-M2c 0.350 0.335 0.335 0.204 1.558 1.172
0.48 0.48 1260.74 0.542 0.602 2-M2c 0.410 0.390 0.390 0.240 1.695 1.282
0.60 0.60 1260.82 0.617 0.680 2-M2c 0.465 0.438 0.438 0.272 1.812 1.371
0.72 0.72 1260.89 0.688 0.753 2-M2c 0.518 0.483 0.483 0.301 1.918 1.447
0.84 0.84 1260.96 0.757 0.822 2-M2c 0.570 0.522 0.522 0.328 2.024 1.514
0.96 0.96 1261.03 0.824 0.889 2-M2c 0.622 0.560 0.560 0.353 2121 1574
1.08 1.08 1261.10 0.890 0.956 2-M2c 0.678 0.596 0.596 0.376 2.213 1.628
1.20 1.20 1261.16 0.958 1.022 7-M2c 0.738 0.629 0.629 0.398 2.306 1.677

Straight Culvert
Inlet Elevation (invert): 1260.14 m, Outlet Elevation (invert): 1260.02 m




Culvert Performance Curve Plot: CUL_CL-106-02



Water Surface Profile Plot for Culvert: CUL_CL-106-02

Site Data - CUL_CL-106-02
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 m
Inlet Elevation: 1260.14 m
Outlet Station: 12.00 m
Outlet Elevation: 1260.02 m

Number of Barrels: 1

Culvert Data Summary - CUL_CL-106-02
Barrel Shape: Circular
Barrel Diameter: 1000.00 mm
Barrel Material: Corrugated PE
Embedment: 0.00 mm
Barrel Manning's n:  0.0240
Culvert Type: Straight
Inlet Configuration: Square Edge with Headwall

Inlet Depression: None



Table 18 - Downstream Channel Rating Curve (Crossing: Landslide #6)

Flow (cms) WaltzeléVSEJr:;ace Depth (m) Velocity (m/s) Shear (Pa) Froude Number
0.00 1260.14 0.00 0.00 0.00 0.00
0.12 1260.25 0.11 0.82 10.57 0.84
0.24 1260.30 0.16 1.03 15.83 0.88
0.36 1260.34 0.20 1.17 19.99 0.91
0.48 1260.38 0.24 1.28 23.53 0.93
0.60 1260.41 0.27 1.37 26.67 0.94
0.72 1260.44 0.30 1.45 29.52 0.95
0.84 1260.47 0.33 151 32.14 0.96
0.96 1260.49 0.35 1.57 34.58 0.97
1.08 1260.52 0.38 1.63 36.87 0.97
1.20 1260.54 0.40 1.68 39.03 0.98

Tailwater Channel Data - Landslide #6

Tailwater Channel Option:

Bottom Width: 1.20 m

Side Slope (H:V):

1.50 (_:1)

Channel Slope: 0.0100

Channel Manning's n:

0.0250

Channel Invert Elevation: 1260.14 m

Trapezoidal Channel
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David Abramaladze

Gabion Wall Design at Landslide #1
Verification at: km 0+065, Gabion Wall, H=4.0m

Gabion analysis

Input data
Project

Task

Part
Description
Customer
Author
Date
Project ID

Project number :

. Gabion Wall Design at Landslide #1

. Verification at: km 0+065, Gabion Wall, H=4.0m

: Embankment Fill Retain with Gabion Wall

: Roads Department

. David Abramaladze

1 19.04.2021

: "Tbilisi (Gldani)-Tianeti"_Landside Affected Sections Rehabilitation Project

DD_4

Settings
(input for current task)

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew

Allowable eccentricity : 0.333
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for overturning : } SF, = 1.50 [-]
Safety factor for sliding resistance : SFg = 1.50 [-]
Safety factor for bearing capacity : SFp = 1.50 [-]
Safety factor for mesh strength : SF, = 1.50 []
Reduction coefficients
Permanent design situation
Reduction coeff. of friction between blocks : i vf = 1.50 [-]
Material of blocks - filling
c
No- Name [kN7m3] [?] [kPa]
1 Material No. 1 18.00 30.00 5.00
Material of blocks - mesh
Strength Spacing of Bear.cap.
No. Name overh. vert. meshes | of front joint
R¢ [kN/m] v [m] Rg [kN/m]
1 Material No. 1 40.00 1.00 40.00
Geometry of structure
Width Height Offset .
No. B[] h [gm] [l Material
4 1.00 1.00 0.00 Material No. 1
3 2.00 1.00 0.00 Material No. 1
2 3.00 1.00 0.00 Material No. 1
1 3.00 1.00 - Material No. 1
Gabion slope = 6.00 °
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- Gabion Wall Design at Landslide #1

David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m
Overall height =398 m
Overall wall volume = 9.00 m3/m

Soil parameters
EGE-1 Clay, Semi-soilid, Shingle & Gravel Insertions

Unit weight : y = 19.20 kN/m3
Stress-state : effective

Angle of internal friction : Pef = 15.10°
Cohesion of soil : Cef = 40.30 kPa
Angle of friction struc.-soil : 8§ = 10.00°

Soil : cohesive

Poisson's ratio : v = 035
Saturated unit weight : Ysat = 19.80 kN/m3
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%
Unit weight : y = 18.80 kN/m3
Stress-state : effective

Angle of internal friction : gpef = 18.70°
Cohesion of soil : Cef = 52.20 kPa
Angle of friction struc.-soll : § = 12.00°

Soil : cohesive

Poisson's ratio : v = 030
Saturated unit weight : Ysat = 19.00 kN/m3
Sand-gravel

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 35.00°
Cohesion of soil : Cef = 1.00 kPa
Angle of friction struc.-soil : 8§ = 23.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.20 kN/m3
stones for Gabion

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 38.00°
Cohesion of soil : Cef = 0.10 kPa
Angle of friction struc.-soil : 8§ = 25.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.00 kN/m3
Backfill

Assigned soil : Sand-gravel

Slope = 35.00 °

Geological profile and assigned soils

Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils

No. Thickness of layer Depth Altitude R s Pattern
t[m] z [m] [m]
EGE-1 Clay, Semi-soilid, Shingle & Gravel
1 400 0.00..400 000.-400 oo ™)
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- Gabion Wall Design at Landslide #1

David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m
Thick fl Depth Altitud
ickness ot layer ept titude Assigned soil Pattern
t [m] z [m] [m]
EGE#4_Elluvial Argilites, Clayed, Weathered
2 11.00 4.00 .. 15.00 -4.00 . -15.00 £>~7 EElvE A9 [0 9]
EGE#4_Elluvial Argilites, Clayed, Weathered
3 - 15000 -15.00.. - 5o lel Tnsertions 25% @
Foundation

Type of foundation : soil from geological profile

Terrain profile
Terrain behind the structure is flat.

Water influence

GWT behind the structure lies at a depth of 2.00 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
' new change [kN/m2] [kN/m2] x [m] I [m] z [m]

1 Yes accidental 25.00 1.00 9.00 on terrain

2 Yes permanent 10.00 2.00 8.00 on terrain

3 Yes accidental 0.80 0.00 10.00 on terrain
No. Name

1 Traffic load

2  Pavement load

3  Snow load

Resistance on front face of the structure

Resistance on front face of the structure: at rest
Soil on front face of the structure - EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Soil thickness in front of structure h =100 m
Terrain shape in front of structure
Coordinate Depth
No.
x[m] z[m]

1 0.00 0.00

2 0.00 -1.00

3 -1.00 -1.00

4 -11.00 6.00

5 -12.00 6.00

Origin [0,0] is located in bottom left edge of construction.
Positive coordinate +z has downward direction.

Earthquake

Factor of horizontal acceleration Ky, = 0.0850
Factor of vertical acceleration Ky = 0.0440
Coeff. to compute point of application k.H =  0.66

Water below the GWT is free.
Solid unit weight Gg = 2.50
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David Abramaladze

Gabion Wall Design at Landslide #1
Verification at: km 0+065, Gabion Wall, H=4.0m

Global settings

Settings of the stage of construction
Design situation : permanent

Verification No. 1

Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.47 162.00 1.44 1.000
Earthq.- constr. 13.77 -1.47 -7.13 1.44 1.000
FF resistance -4.01 -0.33 0.98 0.04 1.000
Weight - earth wedge 0.00 -2.88 29.26 213 1.000
Earthquake - soil wedge 2.60 -2.84 -1.35 2.16 1.000
Active pressure 26.99 -1.33 25.88 2.87 1.000
Water pressure 23.92 -0.42 -1.05 2.91 1.000
Uplift pressure 0.00 -3.87 0.00 1.41 1.000
Earthq.- act.pressure 5.41 -2.45 8.23 2.79 1.000
Dynamic water pressure 2.37 -0.56 0.00 2.05 1.000
Traffic load 16.93 -1.31 13.89 2.79 1.000
Pavement load 5.99 -1.06 4.09 2.94 1.000
Snow load 0.56 -1.37 0.48 274 1.000
Snow load 0.00 -3.87 0.51 1.73 1.000
Verification of complete wall
Check for overturning stability
Resisting moment  Mgg = 429.66 kNm/m
Overturning moment Mg, = 115.99 kKNm/m
Safety factor = 3.70 > 1.50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hieg = 216.72 kN/m
Active horizontal force Hact = 69.36 kN/m
Safety factor = 3.12 > 1.50
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] -] [kPa]
1 52.90 24438 68.47 0.073 95.20
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [kKNm/m] [kN/m] [kN/m]
1 52.90 244.38 68.47
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- Gabion Wall Design at Landslide #1
David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m

Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification

Max. eccentricity of normal force e 0.073
Maximum allowable eccentricity eg, = 0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom c
Bearing capacity of foundation soil Ry

Safety factor = 3.83 > 1.50
Bearing capacity of foundation soil is SATISFACTORY

95.20 kPa
365.00 kPa

Overall verification - bearing capacity of found. soil is SATISFACTORY

Dimensioning No. 1
Active pressure behind the structure - partial results

Layer Thickness o od Cd Y Sd Ka Comment
No. [m] | [’ [kPa] [kN/m3] [’
1 0.08 27.50 35.00 1.00 18.00 35.00 0.587
2 0.92 27.50 35.00 1.00 18.00 35.00 0.587
3 0.10 27.50 35.00 1.00 18.00 35.00 0.587
4 0.90 27.50 35.00 1.00 18.00 35.00 0.587
5 0.09 27.50 35.00 1.00 8.20 35.00 0.587
6 0.10 27.50 35.00 1.00 8.20 35.00 0.587
7 0.99 -6.00 35.00 1.00 8.20 23.00 0.205
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] oz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 0.00 0.00 0.00 0.00
0.08 1.40 0.00 0.00 0.00 0.00
5 0.08 1.40 0.00 0.00 0.00 0.00
0.99 17.90 0.00 9.68 4.47 8.59
3 0.99 17.90 0.00 9.68 4.47 8.59
1.10 19.78 0.00 10.79 4.98 9.57
4 1.10 19.78 0.00 10.79 4.98 9.57
2.00 36.00 0.00 20.30 9.38 18.01
5 2.00 36.00 0.00 20.30 9.38 18.01
2.09 36.77 0.94 20.75 9.58 18.41
6 2.09 36.77 0.94 20.75 9.58 18.41
2.20 37.62 1.98 21.26 9.82 18.86
7 2.20 37.62 1.98 6.79 6.49 1.98
3.19 4578 11.93 8.46 8.09 2.47
Earthquake effects (active earth pressure) - partial results
Layer  Thickness 0d B v Ka Kae Kae-Ka Comment
No. [m] [’] [’] |
1 0.08 35.00 0.00 5.08 0.587 0.705 0.118
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- Gabion Wall Design at Landslide #1

David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m
Layer  Thickness 0d B \ Ka Kae Kae-Ka Comment
No. [m] [ [ [
2 0.92 35.00 0.00 5.08 0.587 0.705 0.118
3 0.10 35.00 0.00 5.08 0.587 0.705 0.118
4 0.90 35.00 0.00 5.08 0.587 0.705 0.118
5 0.09 35.00 0.00 8.43 0.587 0.809 0.222
6 0.10 35.00 0.00 8.43 0.587 0.809 0.222
7 0.99 35.00 0.00 8.43 0.205 0.295 0.091
Earthquake effects (active earth pressure)
Layer Start [m] Cz (o] Pressure Hor. comp. Vertical comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 43.77 5.15 2.38 4.57
0.08 1.34 42.43 5.00 2.31 4.43
5 0.08 1.34 42.43 5.00 2.31 4.43
0.99 17.11 26.65 3.14 1.45 2.78
3 0.99 17.11 26.65 3.14 1.45 2.78
1.10 18.91 24.85 2.93 1.35 2.60
4 1.10 18.91 24.85 2.93 1.35 2.60
2.00 34.42 9.35 1.10 0.51 0.98
5 2.00 34.42 9.35 2.08 0.96 1.84
2.09 35.15 8.62 1.91 0.88 1.70
6 2.09 35.15 8.62 1.91 0.88 1.70
2.20 35.97 7.80 1.73 0.80 1.54
7 2.20 35.97 7.80 0.71 0.68 0.21
3.19 43.77 0.00 0.00 0.00 0.00
Water pressure distribution
Point Depth Hor. comp. Vert. comp.
No. [m] [kPa] [kPa]
1 0.00 0.00 0.00
2 0.08 0.00 0.00
3 0.99 0.00 0.00
4 1.10 0.00 0.00
5 2.00 0.00 0.00
6 2.09 0.94 -0.10
7 2.09 0.94 8.90
8 2.20 1.98 18.85
9 2.20 1.98 -0.21
10 3.19 11.93 -1.25
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0.00 -1.04 108.00 1.28 1.000
Earthqg.- constr. 9.18 -1.04 -4.75 1.28 1.000
FF resistance 0.00 -0.01 0.00 0.00 1.000
Weight - earth wedge 0.00 -1.89 29.26 2.03 1.000
Earthquake - soil wedge 2.60 -1.84 -1.35 2.06 1.000
Active pressure 18.16 -0.90 23.18 2.75 1.000
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David Abramaladze

Gabion Wall Design at Landslide #1
Verification at: km 0+065, Gabion Wall, H=4.0m

Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Water pressure 7.1 -0.08 0.72 3.1 1.000
Uplift pressure 0.00 -2.88 0.00 1.31 1.000
Earthqg.- act.pressure 3.40 -1.79 5.99 2.51 1.000
Dynamic water pressure 0.71 -0.16 0.00 1.94 1.000
Traffic load 11.18 -0.89 12.13 2.65 1.000
Pavement load 3.72 -0.61 3.40 2.82 1.000
Snow load 0.37 -0.97 0.42 2.60 1.000
Snow load 0.00 -2.88 0.51 1.63 1.000

Verification of construction joint above the block No.: 1
Check for overturning stability

Resisting moment Mg = 313.60 KNm/m

Overturning moment Mg, = 50.09 KNm/m

Safety factor = 6.26 > 1.50
Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force Heg = 119.77 kN/m

Active horizontal force Hact 37.55 kN/m

Safety factor = 3.19 > 1.50
Joint for slip is SATISFACTORY

Maximum pressure on the bottom block = 63.14 kPa
Red.Coeff. by offset of top block = 1.00
Average value of pressure on face = 27.15 kPa
Shear force transferred by friction = 85.21 kN/m

Bearing capacity against transverse pressure:
Joint bear.capacity = 40.00 kN/m
Computed stress-state = 13.50 kN/m

Safety factor = 2.96 > 1.50
Transverse pressure check is SATISFACTORY

Joint btw. blocks check:
Mesh material bear.capacity
Computed stress-state

40.00 kN/m
13.50 kN/m

Safety factor = 2.96 > 1.50
Joint between blocks is SATISFACTORY

7|

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Gross Energy Group | +995 577 545 777| d.tkebuchava@gegroup.org| http://www.gegroup.org ]



- Gabion Wall Design at Landslide #1
David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m

Name : Verification Stage - analysis : 1 - 1
Description : Joint above the block#1

— 0.00 (0.00)

— 2.00 (-2.00)

— 4.00 (-4.00)

— 6.00 (-6.00)

— 8.00 (-8.00)

Slope stability analysis

Input data

Project

Settings

(input for current task)

Stability analysis

Earthquake analysis : Standard
Verification methodology : Safety factors (ASD)

Safety factors
Permanent design situation

Safety factor : SF¢ = 1.50 [-]
Interface
No. Interface location Coordinates of interface points [m]

X z X z X z
1 ' -12.31 -9.87 -3.74 -3.87 -2.31 -2.87
-1.31 -2.87 -1.22 -2.09 -1.20 -1.88
-1.11 -0.99 -1.10 -0.89 -0.99 0.10
0.00 0.00 7.55 0.00 12.57 0.00
2 -1.11 -0.99 -0.10 -0.99 0.00 0.00
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David Abramaladze

Gabion Wall Design at Landslide #1
Verification at: km 0+065, Gabion Wall, H=4.0m

Coordinates of interface points [m]

No. Interface location
X V4 X V4 X V4
3 -1.41 -3.87 1.57 -4.19 1.68 -3.19
1.78 -2.20 4.41 -2.20 5.98 -1.10
7.55 0.00
4 /E -0.10 -0.99 0.89 -1.10
5 -1.22 -2.09 0.79 -2.09 0.89 -1.10
6 /ﬂ 0.79 -2.09 1.78 -2.20
7 /E 1.57 -4.19 2.03 -3.87 4.41 -2.20
8 -3.74 -3.87 -1.41 -3.87 -1.31 -2.88
/i -1.31 -2.87
9 /E 2.03 -3.87 12.57 -3.87
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- Gabion Wall Design at Landslide #1

David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m
No. Interface location Coordinates of interface points [m]
X z | X z | X z
10 -12.31 -15.00 12.57 -15.00
Soil parameters - effective stress state
c
No. Name Pattern ! ef ¥
[°1 [kPa] [kN/m3]
1 EGE-1 Clay, Semi-soilid, Shingle & Gravel Insertions - 15.10 40.30 19.20
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel
2 Insertions 25% - 18.70 52.20 18.80
3 Sand-gravel - 35.00 1.00 18.00
4 stones for Gabion - 38.00 0.10 18.00
Soil parameters - uplift
No. Name Pattern UED [ "
[kN/m3] [kN/m3] [-]
1 EGE-1 Clay, Semi-soilid, Shingle & Gravel Insertions - 19.80
2 EGE#4_Elluvial Argilites, Clayed, Weathered Gravel 19.00
Insertions 25% '
3 Sand-gravel - 18.20
4 stones for Gabion - 18.00
Soil parameters
EGE-1 Clay, Semi-soilid, Shingle & Gravel Insertions
Unit weight : y = 19.20 kN/m3
Stress-state : effective
Angle of internal friction : oef = 15.10°
Cohesion of soil : Cef = 40.30 kPa
Saturated unit weight : Ysat = 19.80 kN/m3
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- Gabion Wall Design at Landslide #1
David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m

EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Unit weight : y = 18.80 kN/m3
Stress-state : effective
Angle of internal friction : oef = 18.70°
Cohesion of soil : Cef = 52.20 kPa
Saturated unit weight : Ysat = 19.00 kN/m3
Sand-gravel
Unit weight : y = 18.00 kN/m3
Stress-state : effective
Angle of internal friction : Pef = 35.00°
Cohesion of soil : Cef = 1.00 kPa
Saturated unit weight : Ysat = 18.20 kKN/m3
stones for Gabion
Unit weight : y = 18.00 kN/m3
Stress-state : effective
Angle of internal friction : gef = 38.00°
Cohesion of soil : Cef = 0.10 kPa
Saturated unit weight : Ysat = 18.00 kN/m3
Rigid bodies
Y
No. Name Sample [KN/m3]
1 Material of structure 18.00
Assigning and surfaces
No. Surface position Coordinates of surface points [m] Assig.ned
X z X z soil

1 %l -0.10 -0.99 0.00 0.00 Material of structure
-0.99 0.10 -1.10 -0.89
-1.11 -0.99

| 11]
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David Abramaladze

Gabion Wall Design at Landslide #1
Verification at: km 0+065, Gabion Wall, H=4.0m

No. e e Coordinates of surface points [m] Asmglned
X z \ X z soil
2 5.98 -1.10 7.55 .00 Sand-aravel
% 0.00 000 010  -0.99 9
b - -
3 E 0.79 -2.09 0.89 -1.10 Material of structure
-0.10 -0.99 -1.11 -0.99
-1.20 -1.88 -1.22 -2.09 -
4 [T 1.78 -2.20 4.41 -2.20
- |
m 5.98 -1.10 0.89 4.0 Sand-grave
h - —
5 [T 12.57 -3.87 12.57 0.00 EGE-1 Clay, Semi-soilid,
"—LlZ 7.55 0.00 5.98 -1.10 Shingle & Gravel Insertions
' 4.41 -2.20 2.03 -3.87 -
6 -1.41 -3.87 -1.31 -2.88 EGE#4_Elluvial Argilites,
H Clayed, Weathered Gravel
-1.31 -2.87 -2.31 -2.87 |nsertions 25%
-3.74 -3.87

12]
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- Gabion Wall Design at Landslide #1
David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m
No. e e Coordinates of surface points [m] ASS|g.ned
X z \ X z soil
7 [T -1.31 -2.88 -1.41 -3.87 .
T 157 4.19 168 319 Material of structure
J 1.78 -2.20 0.79 -2.09
-1 .22 -2.09 -1 .31 -2.87 -
8 2.03 -3.87 4.41 -2.20
{bz 178 220 168 -39 Sand-gravel
1.57 -4.19
9 1257 -15.00 12.57 -3.87 EGE#4_Elluvial Arglites,
- Clayed, Weathered Gravel
2.03 -3.87 1.57 -4.19 Insertions 25%
N -1.41 -3.87 -3.74 -3.87
-12.31 -9.87 -12.31 -15.00
10 -12.31 41500  -12.31 -20.00 EGE#4_Elluvial Argiiites,
%1 Clayed, Weathered Gravel
12.57 -20.00 12.57 -15.00 |hsertions 25%
Surcharge
No Tvbe Tybe of action Location = Origin Length Width Slope Magnitude
: oL oL z[m] | x[m] Ifm]  b[m] al] @anfhFl @ unit
1 strip accidental onterrain x=1.00 [=9.00 0.00 25.00 kN/m2
2 strip permanent on terrain x=2.00 | =8.00 0.00 10.00 kN/m2
3 strip accidental onterrain  x=0.00 1=10.00 0.00 0.80 kN/m2

13|
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- Gabion Wall Design at Landslide #1
David Abramaladze Verification at: km 0+065, Gabion Wall, H=4.0m
Surcharges
No. Name

1 Traffic load

2 Pavement load

3 Snow load
Water

Water type : GWT

Coordinates of GWT points [m]

No. GWT location
X z X z X z
[/:L -12.31 -4.19 0.80 -4.19 0.80 -2.00
12.57 -2.00

1]

Tensile crack
Tensile crack not input.

Earthquake

Horizontal seismic coefficient : Ky, = 0.0850
Vertical seismic coefficient: K, = 0.0440

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = -6.75 [m] a1= -16.81 []
Center : Angles :

z= 8.01 [m] ag = 64.39 [7]
Radius : R= 18.53 [m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces:  Fz=  913.31 kN/m

Sum of passive forces : Fp= 1774.90 kN/m

16923.63 kNm/m
32888.94 kNm/m

Sliding moment : Ma
Resisting moment : Mp
Factor of safety = 1.94 > 1.50

Slope stability ACCEPTABLE

| 14]
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David Abramaladze

Gabion Wall Design at Landslide #1
Verification at: km 0+065, Gabion Wall, H=4.0m
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SOIL PROPERTIES

Soil: CB Description: Concrete Block

CONESION [kN/m2].___: 3000.00
Friction ANGle. [°]....: 44.00
Ru value : 0.00

[kN/m3]__:  20.00

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-2 Description: Clay, hard,Blueish with Softplastic Interbeds
CONESION [kN/m2]___: 35.00
Friction ANGle. [°]....: 15.10
Ru value : 0.00

[kN/m3]__:  18.10

[kN/m3]__:  18.90

Elastic Modulus. [kN/m2]__: 0.00

POISSON'S ratio : 0.30

Soil: G-3 Description: Gravelly soil with 30% Clay Slate Interbeds, Eluvial
Conglomerate

Cohesion. [kN/m2]. . : 25.00

FriCtON ANG [°].....: 40.00

Ru value : 0.00

[kN/m3]__:  19.50

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio : 0.30
Soil: G-3.1 Description: Road Pavement Granular Layers

Cohesion. [kN/m2]___: 5.00
FriCtON ANG [°].....: 25.00
Ru value : 0.00

[kN/m3]___: 19.20

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio : 0.30
Soil: G-3.2 Description: Gravel with Clay for backfill

Cohesion. [kN/m2]___: 25.00
Friction ANGle. [°]....: 35.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]___: 18.10

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: STONES Description: gabion boxes with stone fill

Cohesion. [kN/m2].__ . : 2.00
Friction ANGle. [°]....: 38.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]__:  18.00
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Elastic Modulus

Poisson's ratio

STRATA PROFILES
Stratum: G-2 Description: Angular Gravel, Cobbles & Boulders, Silty, Sandy
Soil : G-2
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 19.60 15.58 23.84 17.34 21.51 22.95 27.73
33.76 27.99 39.35 34.40 49.32 36.53 61.53 41.97
Stratum: G-3 Description: Sand-Stone with 10% Clay Slate Interbeds
Soil : G-3
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 15.12 13.71 20.13 32.15 23.81 43.33 33.97
50.16 35.14 61.53 40.86
Stratum: G-3.1 Description: Road Pavement Granular Layers
Sail : G-3.1
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
22.95 27.73 24.66 28.99 35.13 29.55
WATER TABLE PROFILES
Water table: W Description: Ground Water
X Y Y P X Y Y P
[m] [m] [m] [kN/m?2] [m] [m] [m] [kN/m?]
0.00 15.12 13.00 1.00 32.15 23.86 21.00 1.00
REINFORCED BLOCKS
Block : TM
Block dimensions____..... [m]...... : Base width_____ . = 5.00 Height = 7.00
Block Origin______ ... [m]...... i Abscissa. ... = 17.34 Ordinate_= 21.51
Face inclination_________...___. [°]...... 30.00
Gabion filling soil.__ : STONES
Structural embankment type. ... : Sandy Clay
Structural embankment__ . :G-3.2
Backfill soil.___ :G-3.1
Covering soil :G-3.1
Foundationsoil . :G-3
Brinch Hansen, Vesic or Meyerhof bearing capacity parameters
Embedment depth [m] : 2.50
Natural soil Slope. [°] : 40.00
Reinforcements pattern :
Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Length. [m]...... = 4.00
Gabion______............ [m]: Height . = 0.50 Width_ . = 1.00
Block covering :
X Y X Y X Y X Y
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[m] [m] [m] [m] [m] [m]
0.00 0.00 3.42 0.48

SURCHARGE LOADS

Distributed Loads : F-1 Description : Snow
Magnitude______.__| [kN/m2]._= 0.80 Inclinationangle_.__......... [°].=
Abscissa [m]._:from= 35.00 To= 55.00

Distributed Loads : F-2 Description : Traffic
Magnitude______.__| [kN/m2]._= 25.00 Inclinationangle_. ... [°].=
Abscissa [m]._:from= 23.00 To= 33.00

Earthquake Load :

Acceleration [m/s2]._: Horizontal .. = 1.67 Vertical = 0.78

PROPERTIES OF THE USED REINFORCEMENTS

Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0

Tensile strength UTS [kN/m].___: 50.00

Plastic extensionratio : 2.00
Elastic extension coefficient . [m3/kN].....: 1.10e-04
Reinforcement Stiffness._____ [kN/m].__: 500.00
Minimum anchorage length______ ] [m]_.: 0.15
Breakage Safety Factor (gravel) : 1.26
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sand). . o : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand). . : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sandy clay) : 1.09
Pull-out Safety Factor : 1.00
Interaction factor reinforcement/reinforcement_______ : 0.30
Pullout coefficient reinforcement-gravel. : 0.90
Pullout coefficient reinforcement-sand.___ : 0.65
Pullout coefficient reinforcement-silt.________ : 0.50
Pullout coefficient reinforcement-clay. : 0.30

[m]

0.00

0.00

[m]
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CHECKS RESULTS

Verify TM Wall at Slide #2

55 MGlobal stability analy sis (Calculation method : Rigid) Macres W
SF =1.733

50+

45+

40

35+

30+

25+

20

[m] 5 10 15 20 25 30 35 40 45 50 55 60 65
Proposal: Tianeti Landslides Date:
04/03/2021
mgfgﬂssgﬁﬁgwix\! Section: TM H=7.0 m Slide #2 _Km 0+055 Folder:
Reinforced Slopes and Walls - Rel. 4.0| Sit@; Tianeti Landslides File: TM _H-7m Tnt- Slide-2_0+055_Global Stability_03.04.21.mac Terramesh
Global Stability Check : Verify TM Wall at Slide #2
Reinforcements active Forces according to Rigid Method
Stability analysis with circular surfaces according to Janbu's Method
Evaluated Safety Factor. ... . .. . . . . . 1.733
Surfaces searching range
Starting range, abscises [m] Arrival range, abscises [m]
First point Second point First point Second point
0.00 17.34 26.54 50.00
Number of starting point on the starting segment______ ... 50
Total number of trial surfaces ... 500
Minimum base length of slices______ ] [m]._...: 0.50
Superior limit search angle [°]....: 5.00
Inferior limit search angle. [°].....: -45.00

Officine Maccaferri assumes no responsibilities for the drawings and calculations submitted to the customer
based on the data provided by him, nor it is responsible for the project and site visits that were
subsequently realized without specific assignment.

This technical proposal is carried out on the basis of Officine Maccaferri products with the only purpose of
drawing up the offer. Therefore Officine Maccaferri is not liable for the possible use of this proposal with
products other than those of Officine Maccaferri, or at least not controlled by Officine Maccaferri itself.
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SOIL PROPERTIES

Soil: CB Description: Concrete Block

CONESION [kN/m2].___: 3000.00
Friction ANGle. [°]....: 44.00
Ru value : 0.00

[kN/m3]__:  20.00

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-2 Description: Clay, hard,Blueish with Softplastic Interbeds
CONESION [kN/m2]___: 35.00
Friction ANGle. [°]....: 15.10
Ru value : 0.00

[kN/m3]__:  18.10

[kN/m3]__:  18.90

Elastic Modulus. [kN/m2]__: 0.00

POISSON'S ratio : 0.30

Soil: G-3 Description: Gravelly soil with 30% Clay Slate Interbeds, Eluvial
Conglomerate

Cohesion. [kN/m2]. . : 20.00

FriCtON ANG [°].....: 30.00

Ru value : 0.00

[kN/m3]__:  19.50

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio : 0.30
Soil: G-3.1 Description: Road Pavement Granular Layers

Cohesion. [kN/m2]___: 5.00
FriCtON ANG [°].....: 25.00
Ru value : 0.00

[kN/m3]___: 19.20

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio : 0.30
Soil: G-3.2 Description: Gravel with Clay for backfill

Cohesion. [kN/m2]___: 25.00
Friction ANGle. [°]....: 35.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]___: 18.10

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: STONES Description: gabion boxes with stone fill

Cohesion. [kN/m2].__ . : 2.00
Friction ANGle. [°]....: 38.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]__:  18.00
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Elastic Modulus

Poisson's ratio

STRATA PROFILES
Stratum: G-2 Description: Angular Gravel, Cobbles & Boulders, Silty, Sandy
Soil : G-2
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 19.60 15.58 23.84 17.34 21.51 22.95 27.73
33.76 27.99 39.35 34.40 49.32 36.53 61.53 41.97
Stratum: G-3 Description: Sand-Stone with 10% Clay Slate Interbeds
Soil : G-3
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 15.12 13.71 20.13 32.15 23.81 43.33 33.97
50.16 35.14 61.53 40.86
Stratum: G-3.1 Description: Road Pavement Granular Layers
Sail : G-3.1
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
22.95 27.73 24.66 28.99 35.13 29.55
WATER TABLE PROFILES
Water table: W Description: Ground Water
X Y Y P X Y Y P
[m] [m] [m] [kN/m?2] [m] [m] [m] [kN/m?]
0.00 15.12 13.00 1.00 32.15 23.86 21.00 1.00
REINFORCED BLOCKS
Block : TM
Block dimensions____..... [m]...... : Base width_____ . = 5.00 Height = 7.00
Block Origin______ ... [m]...... i Abscissa. ... = 17.34 Ordinate_= 21.51
Face inclination_________...___. [°]...... 30.00
Gabion filling soil.__ : STONES
Structural embankment type. ... : Sandy Clay
Structural embankment__ . :G-3.2
Backfill soil.___ :G-3.1
Covering soil :G-3.1
Foundationsoil . :G-3
Brinch Hansen, Vesic or Meyerhof bearing capacity parameters
Embedment depth. [m] : 0.00
Natural soil Slope. [°] : 0.00
Reinforcements pattern :
Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Length. [m]...... = 4.00
Gabion______............ [m]: Height . = 0.50 Width_ . = 1.00
Block covering :
X Y X Y X Y X Y
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[m] [m] [m] [m] [m] [m]
0.00 0.00 3.42 0.48

SURCHARGE LOADS

Distributed Loads : F-1 Description : Snow
Magnitude______.__| [kN/m2]._= 0.80 Inclinationangle_.__......... [°].=
Abscissa [m]._:from= 35.00 To= 55.00

Distributed Loads : F-2 Description : Traffic
Magnitude______.__| [kN/m2]._= 25.00 Inclinationangle_. ... [°].=
Abscissa [m]._:from= 23.00 To= 33.00

Earthquake Load :

Acceleration [m/s2]._: Horizontal .. = 0.83 Vertical = 0.43

PROPERTIES OF THE USED REINFORCEMENTS

Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0

Tensile strength UTS [kN/m].___: 50.00

Plastic extensionratio : 2.00
Elastic extension coefficient . [m3/kN].....: 1.10e-04
Reinforcement Stiffness._____ [kN/m].__: 500.00
Minimum anchorage length______ ] [m]_.: 0.15
Breakage Safety Factor (gravel) : 1.26
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sand). . o : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand). . : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sandy clay) : 1.09
Pull-out Safety Factor : 1.00
Interaction factor reinforcement/reinforcement_______ : 0.30
Pullout coefficient reinforcement-gravel. : 0.90
Pullout coefficient reinforcement-sand.___ : 0.65
Pullout coefficient reinforcement-silt.________ : 0.50
Pullout coefficient reinforcement-clay. : 0.30

[m]

0.00

0.00

[m]
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CHECKS RESULTS

| %\N»\ Verify TM Wall at Slide #2
Internal stability analy sis (Calculation method : Rigid) Macres W
SF = 1.561

70

60

50

40

30

20—

I I I
[m] O 10 20 30 40 50 60 70 80 90
Proposal: Tianeti Landslides Date:
04/03/2021
mgfgﬁssgﬁﬁgwix\! Section: TM H=7.0 m Slide #2 _Km 0+055 Folder:
Reinforced Slopes and Walls - Rel. 4.0 | Sjte: Tianeti Landslides File: TM _H-7m Tnt- Slide-2_0+055_Internal Stability _03.04.21.mac Terramesh
Internal Stability : Verify TM Wall at Slide #2
Reinforcements active Forces according to Rigid Method
Stabiliti analisis with circular surfaces accordini to Janbu's Method
Surfaces searching range
Block Arrival range, abscises [m]
™ First point Second point
17.34 30.00

Number of starting point on the starting segment._______ : 1
Total number of trial surfaces._ : 100
Minimum base length of slices______ ] [m]._...: 0.50
Superior limit search angle [°]....: 0.00
Inferior limit search angle. [°].....: 0.00

Officine Maccaferri assumes no responsibilities for the drawings and calculations submitted to the customer
based on the data provided by him, nor it is responsible for the project and site visits that were
subsequently realized without specific assignment.

This technical proposal is carried out on the basis of Officine Maccaferri products with the only purpose of
drawing up the offer. Therefore Officine Maccaferri is not liable for the possible use of this proposal with
products other than those of Officine Maccaferri, or at least not controlled by Officine Maccaferri itself.
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MacStARS W — Rel. 4.0

Maccaferri Stability Analysis of Reinforced Slopes and Walls
Officine Maccaferri S.p.A. - Via Kennedy 10 - 40069 Zola Predosa (Bologna)
Tel. 051.6436000 - Fax 051.236507

Project Title : Tianeti Landslides

Cross Section : TM H=7.0 m Slide #2 _Km 0+055

Site : Tianeti Landslides

Folder _ : Terramesh

File : TM _H-7m Tnt- Slide-2_0+055_Sliding Stability_03.04.21.mac

Date : 04/03/2021

TABLE OF CONTENTS

SOIL PROPERTIES. .......coccttitititrisistetetetesesesesesesssas s tssesesesesasessssssssssesesesasasasasesssssssssasasesesesesessssssssssnsesesesesesesssssssnsnsnsasass 2
STRATA PROFILES ......ocoitiiitiiiisisiste e te e tetesee sttt se e e sttt et et e s ase e e et st b b e s e se e e sesen e s s e be b et et e s e ne e e s s sntesnsas 3
WATER TABLE PROFILES ..........ootiiitctiiictetestste ettt ettt st ese st s et b e st esess et ese bt enessebenssaebenesnesennaeas 3
REINFORGCED BLOGCKS ...ttt ettt sttt sttt bese b b e e b s e st e b e st eseee st et e s et ebese s ebe s besesnsbebenssbene s 3

50T I TSRS 3
SURCHARGE LOADS ..ottt sttt ettt sttt ettt b et b e se et et e s et e s e s s e b e s e s e b esese et e b e st enese et ebe st enese et ese e benesnerens 4
PROPERTIES OF THE USED REINFORCEMENTS ..ottt ettt st 4
CHECKS RESULTS. ...ttt teiesssee sttt et se e e e s sttt et et asase e se s s st b et e s e s ase e nene s e se s et s e b et nsnsene e s sessnsnsnsnsasas 5

Blocks Sliding Check : Verify TM Wall @t SHAE #2........oooieeieeeeeeeeceeeeeee ettt sreae 5

MACSTARS W — Copyright - Maccaferri 1998 — Release 4.0 Page 1/5



SOIL PROPERTIES

Soil: CB Description: Concrete Block

CONESION [kN/m2].___: 3000.00
Friction ANGle. [°]....: 44.00
Ru value : 0.00

[kN/m3]__:  20.00

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-2 Description: Clay, hard,Blueish with Softplastic Interbeds
Cohesion. [kN/m2]___: 40.30
Friction ANGle. [°]....: 15.10
Ru value : 0.00

[kN/m3]__:  18.10

[kN/m3]__:  18.90

Elastic Modulus. [kN/m2]__: 0.00

POISSON'S ratio : 0.30

Soil: G-3 Description: Gravelly soil with 30% Clay Slate Interbeds, Eluvial
Conglomerate

Cohesion. [kN/m2]. . : 25.00

FriCtON ANG [°].....: 40.00

Ru value : 0.00

[kN/m3]__:  19.50

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio : 0.30
Soil: G-3.1 Description: Road Pavement Granular Layers

Cohesion. [kN/m2]___: 8.00
FriCtON ANG [°].....: 30.00
Ru value : 0.00

[kN/m3]___: 19.20

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio : 0.30
Soil: G-3.2 Description: Gravel with Clay for backfill

Cohesion. [kN/m2]___: 25.00
Friction ANGle. [°]....: 35.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]___: 18.10

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: STONES Description: gabion boxes with stone fill

Cohesion. [kN/m2].__ . : 2.00
Friction ANGle. [°]....: 38.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]__:  18.00
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Elastic Modulus

Poisson's ratio

STRATA PROFILES
Stratum: G-2 Description: Angular Gravel, Cobbles & Boulders, Silty, Sandy
Soil : G-2
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 19.60 15.61 23.84 17.34 21.51 22.95 27.73
33.76 27.99 39.35 34.40 49.32 36.53 61.53 41.97
Stratum: G-3 Description: Sand-Stone with 10% Clay Slate Interbeds
Soil : G-3
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 15.12 13.71 20.13 32.15 23.81 43.33 33.97
50.16 35.14 61.53 40.86
Stratum: G-3.1 Description: Road Pavement Granular Layers
Soil : G-3.1
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
22.95 27.73 24.66 28.99 35.13 29.55
WATER TABLE PROFILES
Water table: W Description: Ground Water
X Y Y P X Y Y P
[m] [m] [m] [kN/m?2] [m] [m] [m] [kN/m?2]
0.00 15.12 13.00 1.00 32.15 23.86 21.00 1.00
REINFORCED BLOCKS
Block : TM
Block dimensions____..... [m]...... : Base width_____ . = 5.00 Height = 7.00
Block Origin______ ... [m]...... i Abscissa. ... = 17.34 Ordinate_= 21.51
Face inclination_________...___. [°]...... 30.00
Gabion filling soil.__ : STONES
Structural embankment type .. : Sandy Clay
Structural embankment 1 G-3.2
Backfill soil.___ :G-3.1
Covering soil 1 G-3.1
Foundationsoil . :G-3
Brinch Hansen, Vesic or Meyerhof bearing capacity parameters
Embedment depth [m] : 2.50
Depth of phreatic level [m] : 0.00
Natural soil SIoPe. ] [°] : 40.00
Reinforcements pattern :
Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Length. [m]...... = 4.00
Gabion______ [m]: Height ... = 0.50 Width. = 1.00
Block covering :
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X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 0.00 3.42 0.48
SURCHARGE LOADS

Distributed Loads : F-1 Description : Snow

Magnitude__...... [kN/m2]._. = 0.80 Inclinationangle ... [°]l.= 0.00

Abscissa [m]._:from= 35.00 To= 55.00

Distributed Loads : F-2 Description : Traffic

Magnitude__....... [kN/m2]._ = 25.00 Inclinationangle ... [°]l.= 0.00

Abscissa [m]._:from= 23.00 To= 33.00

Earthquake Load :

Acceleration [m/s2]._: Horizontal .. = 0.83 Vertical = 0.43

PROPERTIES OF THE USED REINFORCEMENTS

Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Tensile strength UTS [kN/m].___: 50.00
Plastic extension ratio : 2.00
Elastic extension coefficient . [m3/kN].....: 1.10e-04
Reinforcement Stiffness._____ [kN/m].___: 500.00
Minimum anchorage length_ ] [m]...: 0.15
Breakage Safety Factor (gravel) : 1.26
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sand) . . : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand). . : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sandy clay) . : 1.09
Pull-out Safety Factor : 1.00
Interaction factor reinforcement/reinforcement._ : 0.30
Pullout coefficient reinforcement-gravel. : 0.90
Pullout coefficient reinforcement-sand._____ : 0.65
Pullout coefficient reinforcement-silt._____. . : 0.50
Pullout coefficient reinforcement-clay.______ ... : 0.30
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CHECKS RESULTS

\/\/»\ Verify TM Wall at Slide #2
Sliding analy sis Macres w
SFsl = 9.086
[ml 8 16 20
Proposal: Tianeti Landslides Date:
04/03/2021

MaCStA RS W Section: TM H=7.0 m Slide #2 _Km 0+055 Folder:

_ Maccaferri Stability Analysis of . . . ) o | . . T h
Reinforced Slopes and Walls - Rel. 4.0 | Sit@ : Tianeti Landslides File: TM _H-7m Tnt- Slide-2_0+055_Sliding Stability_03.04.21.mac errames

Blocks Sliding Check : Verify TM Wall at Slide #2
Analysed Block : TM
Soil interaction parameters at the base of the block

CONBSION. [kN/m2]._.: 35.00
Friction angle. [°].....: 30.00
Resisting force ] [kN/m].....: 417.60
Active force. kKN/m].__ . 45.96

Officine Maccaferri assumes no responsibilities for the drawings and calculations submitted to the customer
based on the data provided by him, nor it is responsible for the project and site visits that were

subsequently realized without specific assignment.

This technical proposal is carried out on the basis of Officine Maccaferri products with the only purpose of
drawing up the offer. Therefore Officine Maccaferri is not liable for the possible use of this proposal with
products other than those of Officine Maccaferri, or at least not controlled by Officine Maccaferri itself.
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David Abramaladze

Gabion Wall Design at Landslide #3
Verification at: km 0+185, Gabion Wall, H=4.0m

Gabion analysis

Input data
Project

Task

Part
Description
Customer
Author
Date
Project ID

Project number :

: Gabion Wall Design at Landslide #3

: Verification at: km 0+185, Gabion Wall, H=4.0m

: Embankment Fill Retain with Gabion Wall

: Roads Department

. David Abramaladze

1 19.04.2021

: "Tbilisi (Gldani)-Tianeti"_Landside Affected Sections Rehabilitation Project

DD_4

Settings
(input for current task)

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew

Allowable eccentricity : 0.333
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for overturning : } SF, = 1.50 [-]
Safety factor for sliding resistance : SFg = 1.50 [-]
Safety factor for bearing capacity : SFp = 1.50 [-]
Safety factor for mesh strength : SF, = 1.50 []
Reduction coefficients
Permanent design situation
Reduction coeff. of friction between blocks : i vf = 1.50 [-]
Material of blocks - filling
c
No- Name [kN7m3] [?] [kPa]
1 Material No. 1 18.00 30.00 5.00
Material of blocks - mesh
Strength Spacing of Bear.cap.
No. Name overh. vert. meshes | of front joint
R¢ [kN/m] v [m] Rg [kN/m]
1 Material No. 1 40.00 1.00 40.00
Geometry of structure
Width Height Offset .
No. B[] h [gm] [l Material
4 1.00 1.00 0.00 Material No. 1
3 2.00 1.00 0.00 Material No. 1
2 3.00 1.00 0.00 Material No. 1
1 3.00 1.00 - Material No. 1
Gabion slope = 6.00 °

1]
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- Gabion Wall Design at Landslide #3
David Abramaladze Verification at: km 0+185, Gabion Wall, H=4.0m

3.98 m
9.00 m3/m

Overall height
Overall wall volume

Soil parameters
EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic

Unit weight : y = 19.20 kN/m3
Stress-state : effective

Angle of internal friction : Pef = 15.10°
Cohesion of soil : Cef = 40.30 kPa
Angle of friction struc.-soil : 8§ = 10.00°

Soil : cohesive

Poisson's ratio : v = 035
Saturated unit weight : Ysat = 19.80 kN/m3
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%
Unit weight : y = 18.80 kN/m3
Stress-state : effective

Angle of internal friction : gpef = 18.70°
Cohesion of soil : Cef = 52.20 kPa
Angle of friction struc.-soll : § = 12.00°

Soil : cohesive

Poisson's ratio : v = 030
Saturated unit weight : Ysat = 20.00 kN/m3
Sand-gravel

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 35.00°
Cohesion of soil : Cef = 1.00 kPa
Angle of friction struc.-soil : 8§ = 23.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.20 kN/m3
Stones for Gabion

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 38.00°
Cohesion of soil : Cef = 0.10 kPa
Angle of friction struc.-soil : 8§ = 25.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.00 kN/m3
Backfill

Assigned soil : Sand-gravel

Slope = 35.00 °

Geological profile and assigned soils

Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils

No. Thickness of layer Depth Altitude R s Pattern
t[m] z [m] [m]
EGE#2 -Clay Grey-blueish, Some Gravel
! 4.00/ 0.00..4.00 | 0.00..-4.00 Insertions, Soft plastic
I 2|
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- Gabion Wall Design at Landslide #3

David Abramaladze Verification at: km 0+185, Gabion Wall, H=4.0m
Thick fl Depth Alti
ickness ot layer ept titude Assigned soil Pattern
t [m] z [m] [m]
EGE#4_Elluvial Argilites, Clayed, Weathered
2 11.00 4.00 .. 15.00 -4.00 . -15.00 £>~7 EElvE A9 [0 9]
EGE#4_Elluvial Argilites, Clayed, Weathered
3 - 15000 -15.00.. - 5o lel Tnsertions 25% @
Foundation

Type of foundation : soil from geological profile

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
' new change [kN/m2] [kN/m2] x [m] I [m] z [m]

1 Yes accidental 25.00 1.00 9.00 on terrain

2 Yes permanent 10.00 2.00 8.00 on terrain

3 Yes accidental 0.80 0.00 10.00 on terrain
No. Name

1 Traffic load

2  Pavement load

3  Snow load

Resistance on front face of the structure

Resistance on front face of the structure: at rest
Soil on front face of the structure - EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Soil thickness in front of structure h =100 m
Terrain shape in front of structure
Coordinate Depth
No.
x[m] z[m]

1 0.00 0.00

2 0.00 -1.00

3 -1.50 -1.00

4 -11.50 6.00

5 -12.50 6.00

Origin [0,0] is located in bottom left edge of construction.
Positive coordinate +z has downward direction.

Earthquake

Factor of horizontal acceleration Ky = 0.1200
Factor of vertical acceleration Ky = 0.0600
Coeff. to compute point of application k.H =  0.66

Water below the GWT is free.
Solid unit weight Gg = 2.50

I 3
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David Abramaladze

Gabion Wall Design at Landslide #3
Verification at: km 0+185, Gabion Wall, H=4.0m

Global settings

Settings of the stage of construction
Design situation : permanent

Verification No. 1

Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.47 162.00 1.44 1.000
Earthq.- constr. 19.44 -1.47 -9.72 1.44 1.000
FF resistance -4.01 -0.33 0.98 0.04 1.000
Weight - earth wedge 0.00 -2.84 30.58 2.16 1.000
Earthquake - soil wedge 3.67 -2.84 -1.83 2.16 1.000
Active pressure 31.60 -1.20 27.37 2.88 1.000
Earthq.- act.pressure 12.14 -2.45 19.39 2.79 1.000
Traffic load 16.93 -1.31 13.89 2.79 1.000
Pavement load 5.99 -1.06 4.09 2.94 1.000
Snow load 0.56 -1.37 0.48 2.74 1.000
Snow load 0.00 -3.87 0.51 1.73 1.000
Verification of complete wall
Check for overturning stability
Resisting moment  Mgg = 467.24 kNm/m
Overturning moment Mg, = 134.52 kKNm/m
Safety factor = 3.47 > 1.50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hieg = 222.46 kN/m
Active horizontal force Hact = 59.94 kN/m
Safety factor = 3.71 > 1.50
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] -] [kPa]
1 50.37 255.40 59.14 0.066 98.02
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [kKNm/m] [kN/m] [kN/m]
1 50.37 25540 59.14

Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification

4]
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David Abramaladze

Gabion Wall Design at Landslide #3
Verification at: km 0+185, Gabion Wall, H=4.0m

Max. eccentricity of normal force e
Maximum allowable eccentricity egw

0.066
0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity

Max. stress at footing bottom G
Bearing capacity of foundation soil Ry

Safety factor = 3.31 > 1.50

98.02 kPa
324.00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

Dimensioning No. 1

Active pressure behind the structure - partial results

Layer Thickness a od (o Y dd Ka Comment
No. [m] [l [’1 [kPa] [kN/m3] [’1
1 0.08 27.50 35.00 1.00 18.00 35.00 0.587
2 0.92 27.50 35.00 1.00 18.00 35.00 0.587
3 0.10 27.50 35.00 1.00 18.00 35.00 0.587
4 0.99 27.50 35.00 1.00 18.00 35.00 0.587
5 0.10 27.50 35.00 1.00 18.00 35.00 0.587
6 0.99 -6.00 35.00 1.00 18.00 23.00 0.205
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] oz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 0.00 0.00 0.00 0.00
0.08 1.40 0.00 0.00 0.00 0.00
5 0.08 1.40 0.00 0.00 0.00 0.00
0.99 17.90 0.00 9.68 4.47 8.59
3 0.99 17.90 0.00 9.68 4.47 8.59
1.10 19.78 0.00 10.79 4.98 9.57
4 1.10 19.78 0.00 10.79 4.98 9.57
2.09 37.68 0.00 21.29 9.83 18.89
5 2.09 37.68 0.00 21.29 9.83 18.89
2.20 39.57 0.00 22.40 10.34 19.87
6 2.20 39.57 0.00 718 6.87 2.10
3.19 57.47 0.00 10.85 10.37 3.17
Earthquake effects (active earth pressure) - partial results
Layer  Thickness Qd B \ Ka Kae Kae-Ka Comment
No. [m] | | [’
1 0.08 35.00 0.00 7.28 0.587 0.770 0.183
2 0.92 35.00 0.00 7.28 0.587 0.770 0.183
3 0.10 35.00 0.00 7.28 0.587 0.770 0.183
4 0.99 35.00 0.00 7.28 0.587 0.770 0.183
5 0.10 35.00 0.00 7.28 0.587 0.770 0.183
6 0.99 35.00 0.00 7.28 0.205 0.281 0.076

5]
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- Gabion Wall Design at Landslide #3
David Abramaladze Verification at: km 0+185, Gabion Wall, H=4.0m
Earthquake effects (active earth pressure)
Layer Start [m] 6z (o]} Pressure Hor. comp. Vertical comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 54.02 9.89 4.57 8.77
0.08 1.32 52.70 9.65 4.45 8.56
5 0.08 1.32 52.70 9.65 4.45 8.56
0.99 16.83 37.19 6.81 3.14 6.04
3 0.99 16.83 37.19 6.81 3.14 6.04
1.10 18.60 35.42 6.48 2.99 5.75
4 1.10 18.60 35.42 6.48 2.99 5.75
2.09 35.42 18.60 3.40 1.57 3.02
5 2.09 35.42 18.60 3.40 1.57 3.02
2.20 37.19 16.83 3.08 1.42 2.73
6 2.20 37.19 16.83 1.28 1.22 0.37
3.19 54.02 0.00 0.00 0.00 0.00
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0.00 -1.04 108.00 1.28 1.000
Earthq.- constr. 12.96 -1.04 -6.48 1.28 1.000
FF resistance 0.00 -0.01 0.00 0.00 1.000
Weight - earth wedge 0.00 -1.84 30.58 2.06 1.000
Earthquake - soil wedge 3.67 -1.84 -1.83 2.06 1.000
Active pressure 19.54 -0.84 23.68 2.75 1.000
Earthqg.- act.pressure 719 -1.79 12.83 2.51 1.000
Traffic load 11.18 -0.89 12.13 2.65 1.000
Pavement load 3.72 -0.61 3.40 2.82 1.000
Snow load 0.37 -0.97 0.42 2.60 1.000
Snow load 0.00 -2.88 0.51 1.63 1.000
Verification of construction joint above the block No.: 1
Check for overturning stability
Resisting moment Mg = 330.31 kNm/m
Overturning moment Mg, = 62.20 KNm/m
Safety factor = 5.31 > 1.50
Joint for overturning stability is SATISFACTORY
Check for slip
Resisting horizontal force Higg = 122.98 kN/m
Active horizontal force Hact = 39.15 kN/m
Safety factor = 3.14 > 1.50
Joint for slip is SATISFACTORY
Maximum pressure on the bottom block = 66.16 kPa
Red.Coeff. by offset of top block = 1.00
Average value of pressure on face = 28.41 kPa
Shear force transferred by friction = 87.50 kN/m
I 6]

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Gross Energy Group | +995 577 545 777| d.tkebuchava@gegroup.org| http://www.gegroup.org ]



David Abramaladze

- Gabion Wall Design at Landslide #3
Verification at: km 0+185, Gabion Wall, H=4.0m

Bearing capacity against transverse pressure:
Joint bear.capacity = 40.00 kN/m
Computed stress-state = 14.13 kN/m

Safety factor = 2.83 > 1.50
Transverse pressure check is SATISFACTORY

Joint btw. blocks check:
Mesh material bear.capacity
Computed stress-state

40.00 kN/m
14.13 kN/m

Safety factor = 2.83 > 1.50
Joint between blocks is SATISFACTORY

Name : Verification
Description : Joint above the block#1

Stage - analysis : 1 - 1

25.00
O.51l l
] : — 0.00 (0.00)
g0y o
3.p8 3 700::7, — 2.00 (-2.00
0.00 [ 0j260 — 00(-200)
l _— == = —|
7@ 5 70 - — 4.00 (-4.00)
+y S ~ 6.00 (-6.00)
(=
o
— 8.00 (-8.00)
Slope stability analysis
Input data
Project
Settings
(input for current task)
Stability analysis
Earthquake analysis : Standard
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor : SF¢ = 1.50 [-]
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- Gabion Wall Design at Landslide #3
David Abramaladze Verification at: km 0+185, Gabion Wall, H=4.0m
Interface
No. Interface location Coordinates of interface points [m]
X V4 X V4 X V4
1 ’ -12.81 -9.87 -4.24 -3.87 -2.81 -2.87
-1.31 -2.87 -1.22 -2.09 -1.20 -1.88
-1.11 -0.99 -1.10 -0.89 -0.99 0.10
0.00 0.00 7.55 0.00 12.57 0.00
2 /ﬂ -1.11 -0.99 -0.10 -0.99 0.00 0.00
3 -1.41 -3.87 1.57 -4.19 1.68 -3.19
E 1.78 -2.20 4.41 -2.20 5.98 -1.10
7.55 0.00
4 /ﬁ -0.10 -0.99 0.89 -1.10
5 -1.22 -2.09 0.79 -2.09 0.89 -1.10
6 /ﬂ 0.79 -2.09 1.78 -2.20
7 /E 1.57 -4.19 2.03 -3.87 4.41 -2.20
8
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- Gabion Wall Design at Landslide #3
David Abramaladze Verification at: km 0+185, Gabion Wall, H=4.0m
No. Interface location Coordinates of interface points [m]
X z | X z | X z
8 -4.24 -3.87 -1.41 -3.87 -1.31 -2.88
-1.31 -2.87
9 2.03 -3.87 12.57 -3.87
10 -12.81 -15.00 12.57 -15.00
Soil parameters - effective stress state
c
No. Name Pattern e of v
[’ [kPa] [kN/m3]
1 EGE#Z -Clay Grey-blueish, Some Gravel Insertions, Soft - 15.10 40.30 1920
plastic
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel
2 Insertions 25% - 18.70 52.20 18.80
3 Sand-gravel - 35.00 1.00 18.00
4 Stones for Gabion - 38.00 0.10 18.00
Soil parameters - uplift
No. Name Pattern 2 L "
[kN/m3] [KN/m3] [-]
1 EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft 19.80
plastic ’
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel 20.00
Insertions 25% '
I 9|
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David Abramaladze

Verification at: km 0+185, Gabion Wall, H=4.0m

Gabion Wall Design at Landslide #3

No. Name Pattern U=l 1 n
[kN/m3] [kN/m3] [-1
B o 0 el
- o— O
3 Sand-gravel —© 6— O - 18.20
B oO__ O _O
p) (©] O <
4 Stones for Gabion - 18.00
Soil parameters
EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic
Unit weight : y = 19.20 kN/m3
Stress-state : effective
Angle of internal friction : oef = 15.10°
Cohesion of soil : Cef = 40.30 kPa
Saturated unit weight : Ysat = 19.80 kN/m3
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%
Unit weight : y = 18.80 kN/m3
Stress-state : effective
Angle of internal friction : oef = 18.70°
Cohesion of soil : Cef = 52.20 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Sand-gravel
Unit weight : y = 18.00 kN/m3
Stress-state : effective
Angle of internal friction : pef = 35.00°
Cohesion of soil : Cef = 1.00 kPa
Saturated unit weight : Ysat = 18.20 kN/m3
Stones for Gabion
Unit weight : y = 18.00 kN/m3
Stress-state : effective
Angle of internal friction : gef = 38.00°
Cohesion of soil : Cef = 0.10 kPa
Saturated unit weight : Ysat = 18.00 kN/m3
Rigid bodies
Y
No. Name Sample [KN/m?3]
1 Material of structure 18.00

10|

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Gross Energy Group | +995 577 545 777| d.tkebuchava@gegroup.org| http://www.gegroup.org ]



David Abramaladze

Gabion Wall Design at Landslide #3
Verification at: km 0+185, Gabion Wall, H=4.0m

Assigning and surfaces

No. e e Coordinates of surface points [m] Asmglned
X z \ X z soil
1 -0.10 -0.99 0.00 0.00
Material of struct
EZ -0.99 0.10 110 .0.gg aenatorstrucure
- - -
2 5.98 -1.10 755 0o
/i’\]z 0.00 0.00 -0.10 -0.99 9
b - —
3 T 0.79 -2.09 0.89 -1.10 .
Material of struct
Eiz -0.10 -0.99 411 .0.99 aeriatorstructure
4 1.78 2.20 4.41 220
E‘IZ 5.98 110 0.89 110 9
0.79 -2.09
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David Abramaladze

Gabion Wall Design at Landslide #3
Verification at: km 0+185, Gabion Wall, H=4.0m

No. Surface position

° o
s I ZA |

Coordinates of surface points [m] Assigned

X z \ X z soil

12.57 387 1257 0.00 EGEFZ -Clay Gréy-blueish, |
7.55 0.00 598 -1.10 aonc oravel Insertions,
4.41 -2.20 2.03 -3.87 -
-1.31 -2.87 -2.81 -2.87 |nsertions 25%

-12; j?g -1‘61813 :2% Material of structure
1.78 -2.20 0.79 -2.09

-1.22 -2.09 -1.31 -2.87 -
2.03 -3.87 4.41 -2.20 Sand-gravel

1.78 -2.20 1.68 -3.19

1257  -15.00 12.57 -3.87 g—;gzgﬁgﬁégg@g}el
2.03 -3.87 1.57 -4.19 Insertions 25%

-1.41 -3.87 -4.24 -3.87

-12.81 -9.87 -12.81 -15.00
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- Gabion Wall Design at Landslide #3

David Abramaladze Verification at: km 0+185, Gabion Wall, H=4.0m
No. S e Coordinates of surface points [m] ASS|g_ned
X z X z soil

20.00 EGEFA_ENuvial Argilites,

10 -12.81 -15.00 -12.81
Clayed, Weathered G I
CE:L 12.57 -20.00 12.57 -15.00 Insagzions Sg%ere rave

Surcharge
N T T f acti Location = Origin Length Width Slope Magnitude
o. e e of action
yp yp z[m]  x[m] I [m] b [m] all  aa.fF  a unit
1 strip accidental on terrain x=1.00 1 =9.00 0.00 25.00 kN/m2
2 strip permanent onterrain x=2.00 1=8.00 0.00 10.00 kN/m2
3 strip accidental on terrain x=0.00 1=10.00 0.00 0.80 kN/m2
Surcharges
No. Name
1 Traffic load
2 Pavement load
3 Snow load
Water

Water type : No water

Tensile crack
Tensile crack not input.

Earthquake

Horizontal seismic coefficient : K, = 0.1200
Vertical seismic coefficient: K, = 0.0600

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

x=  -8.08 [m] 1= -12.51 [7]
Center : Angles :

z=  10.71 [m] ag=  59.24 [°]
Radius : R= 20.94 [m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: F;= 1072.62 kN/m
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- Gabion Wall Design at Landslide #3
David Abramaladze Verification at: km 0+185, Gabion Wall, H=4.0m

Sum of passive forces : Fp=2000.96 kN/m

Sliding moment : Mg = 22460.72 KNm/m
Resisting moment : M, = 41900.16 kNm/m
Factor of safety = 1.87 > 1.50

Slope stability ACCEPTABLE
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+045, Gabion Wall, H=4.0m

Gabion analysis

Input data
Project

Task

Part
Description
Customer
Author
Date
Project ID

Project number :

: Gabion Wall Design at Landslide #4

. Verification at: km 0+045, Gabion Wall, H=4.0m

: Embankment Fill Retain with Gabion Wall

: Roads Department

. David Abramaladze

1 19.04.2021

: "Tbilisi (Gldani)-Tianeti"_Landside Affected Sections Rehabilitation Project

DD_4

Settings
(input for current task)

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew

Allowable eccentricity : 0.333
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for overturning : } SF, = 1.50 [-]
Safety factor for sliding resistance : SFg = 1.50 [-]
Safety factor for bearing capacity : SFp = 1.50 [-]
Safety factor for mesh strength : SF, = 1.50 []
Reduction coefficients
Permanent design situation
Reduction coeff. of friction between blocks : i vf = 1.50 [-]
Material of blocks - filling
c
No- Name [kN7m3] [?] [kPa]
1 Material No. 1 18.00 30.00 5.00
Material of blocks - mesh
Strength Spacing of Bear.cap.
No. Name overh. vert. meshes | of front joint
R¢ [kN/m] v [m] Rg [kN/m]
1 Material No. 1 40.00 1.00 40.00
Geometry of structure
Width Height Offset .
No. B[] h [gm] [l Material
4 1.00 1.00 0.00 Material No. 1
3 2.00 1.00 0.00 Material No. 1
2 3.00 1.00 0.00 Material No. 1
1 3.00 1.00 - Material No. 1
Gabion slope = 6.00 °
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+045, Gabion Wall, H=4.0m

3.98 m
9.00 m3/m

Overall height
Overall wall volume

Soil parameters
EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic

Unit weight : y = 19.20 kN/m3
Stress-state : effective

Angle of internal friction : Pef = 15.10°
Cohesion of soil : Cef = 40.30 kPa
Angle of friction struc.-soil : 8§ = 10.00°

Soil : cohesive

Poisson's ratio : v = 035
Saturated unit weight : Ysat = 19.80 kN/m3
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%
Unit weight : y = 18.80 kN/m3
Stress-state : effective

Angle of internal friction : gpef = 18.70°
Cohesion of soil : Cef = 52.20 kPa
Angle of friction struc.-soll : § = 12.00°

Soil : cohesive

Poisson's ratio : v = 030
Saturated unit weight : Ysat = 20.00 kN/m3
Sand-gravel

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 35.00°
Cohesion of soil : Cef = 1.00 kPa
Angle of friction struc.-soil : 8§ = 23.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.20 kN/m3
Stones for Gabion

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 38.00°
Cohesion of soil : Cef = 0.10 kPa
Angle of friction struc.-soil : 8§ = 25.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.00 kN/m3
Backfill

Assigned soil : Sand-gravel

Slope = 35.00 °

Geological profile and assigned soils

Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils

Thick fl Depth Alti
No. IEREESIOTRYET ept titude Assigned soil Pattern
t[m] z [m] [m]
EGE#2 -Clay Grey-blueish, Some Gravel
1 270/ 0.00..2.70 | 0.00..-2.70 Insertions, Soft plastic
I 2|
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- Gabion Wall Design at Landslide #4

David Abramaladze Verification at: km 0+045, Gabion Wall, H=4.0m
Thick fl Depth Altitud
ickness ot fayer ept titude Assigned soil Pattern
t [m] z [m] [m]
EGE#4_Elluvial Argilites, Clayed, Weathered
2 1000 2.70 .. 12.70 -2.70 .. -12.70 g >=7 L-Iuwal AT [0 9]
EGE#4_Elluvial Argilites, Clayed, Weathered
3 - 12700 1270 5o lel Tnsertions 25% @
Foundation

Type of foundation : soil from geological profile

Terrain profile
Terrain behind the structure is flat.

Water influence

GWT behind the structure lies at a depth of 2.50 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
' new change [kN/m2] [kN/m2] x [m] I [m] z [m]

1 Yes accidental 25.00 1.00 9.00 on terrain

2 Yes permanent 10.00 2.00 8.00 on terrain

3 Yes accidental 0.80 0.00 10.00 on terrain
No. Name

1 Traffic load

2  Pavement load

3  Snow load

Resistance on front face of the structure

Resistance on front face of the structure: at rest
Soil on front face of the structure - EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Soil thickness in front of structure h =100 m
Terrain shape in front of structure
Coordinate Depth
No.
x[m] z[m]

1 0.00 0.00

2 0.00 -1.00

3 -1.50 -1.00

4 -3.50 -2.50

5 -4.50 -2.50

Origin [0,0] is located in bottom left edge of construction.
Positive coordinate +z has downward direction.

Earthquake

Factor of horizontal acceleration Ky = 0.1200
Factor of vertical acceleration Ky = 0.0600
Coeff. to compute point of application k.H =  0.66

Water below the GWT is free.
Solid unit weight Gg = 2.50

I 3

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Gross Energy Group | +995 577 545 777| d.tkebuchava@gegroup.org| http://www.gegroup.org ]




David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+045, Gabion Wall, H=4.0m

Global settings

Settings of the stage of construction
Design situation : permanent

Verification No. 1

Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.47 162.00 1.44 1.000
Earthq.- constr. 19.44 -1.47 -9.72 1.44 1.000
FF resistance -4.50 -0.31 1.10 0.03 1.000
Weight - earth wedge 0.00 -2.84 30.58 2.16 1.000
Earthquake - soil wedge 3.67 -2.84 -1.83 2.16 1.000
Active pressure 28.87 -1.29 26.53 2.88 1.000
Water pressure 14.23 -0.25 -1.50 3.04 1.000
Uplift pressure 0.00 -3.87 0.00 1.41 1.000
Earthq.- act.pressure 8.64 -2.45 13.66 2.79 1.000
Dynamic water pressure 1.99 -0.36 0.00 2.05 1.000
Traffic load 16.93 -1.31 13.89 2.79 1.000
Pavement load 5.99 -1.06 4.09 2.94 1.000
Snow load 0.56 -1.37 0.48 274 1.000
Snow load 0.00 -3.87 0.51 1.73 1.000
Verification of complete wall
Check for overturning stability
Resisting moment  Mgg = 444.16 kNm/m
Overturning moment Mg, = 129.49 kNm/m
Safety factor = 3.43 > 1.50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hieg = 216.31 kN/m
Active horizontal force Haet = 70.23 kN/m
Safety factor = 3.08 > 1.50
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] -] [kPa]
1 58.07 248.49 69.32 0.078 98.12
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [kKNm/m] [kN/m] [kN/m]
1 58.07 248.49 69.32
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David Abramaladze

Verification at: km 0+045, Gabion Wall, H=4.0m

Gabion Wall Design at Landslide #4

Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification
Max. eccentricity of normal force e
Maximum allowable eccentricity egw

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom c
Bearing capacity of foundation soil Ry

Safety factor = 3.30 > 1.50

0.078
0.333

98.12 kPa
324.00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

Dimensioning No. 1

Active pressure behind the structure - partial results

Layer Thickness o od Cd Y Sd Ka Comment
No. [m] ] [°] [kPa] [kN/m3] [°]

1 0.08 27.50 35.00 1.00 18.00 35.00 0.587

2 0.92 27.50 35.00 1.00 18.00 35.00 0.587

3 0.10 27.50 35.00 1.00 18.00 35.00 0.587

4 0.99 27.50 35.00 1.00 18.00 35.00 0.587

5 0.10 27.50 35.00 1.00 18.00 35.00 0.587

6 0.30 -6.00 35.00 1.00 18.00 23.00 0.205

7 0.20 -6.00 35.00 1.00 8.20 23.00 0.205

8 0.49 -6.00 35.00 1.00 8.20 23.00 0.205

Active pressure distribution behind the structure (without surcharge)
Layer Start [m] oz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]

1 0.00 0.00 0.00 0.00 0.00 0.00
0.08 1.40 0.00 0.00 0.00 0.00

5 0.08 1.40 0.00 0.00 0.00 0.00
0.99 17.90 0.00 9.68 4.47 8.59

3 0.99 17.90 0.00 9.68 4.47 8.59
1.10 19.78 0.00 10.79 4.98 9.57

4 1.10 19.78 0.00 10.79 4.98 9.57
2.09 37.68 0.00 21.29 9.83 18.89

5 2.09 37.68 0.00 21.29 9.83 18.89
2.20 39.57 0.00 22.40 10.34 19.87

6 2.20 39.57 0.00 7.18 6.87 2.10
2.50 45.00 0.00 8.30 7.93 2.43

7 2.50 45.00 0.00 8.30 7.93 2.43
2.70 46.64 2.00 8.63 8.25 2.52

8 2.70 46.64 2.00 8.63 8.25 2.52
3.19 50.68 6.93 9.46 9.04 2.77
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+045, Gabion Wall, H=4.0m

Earthquake effects (active earth pressure) - partial results

Layer  Thickness 0d B \ Ka Kae Kae-Ka Comment
No. [m] [ [ [
1 0.08 35.00 0.00 7.28 0.587 0.770 0.183
2 0.92 35.00 0.00 7.28 0.587 0.770 0.183
3 0.10 35.00 0.00 7.28 0.587 0.770 0.183
4 0.99 35.00 0.00 7.28 0.587 0.770 0.183
5 0.10 35.00 0.00 7.28 0.587 0.770 0.183
6 0.30 35.00 0.00 7.28 0.205 0.281 0.076
7 0.20 35.00 0.00 12.01 0.205 0.346 0.141
8 0.49 35.00 0.00 12.01 0.205 0.346 0.141
Earthquake effects (active earth pressure)
Layer Start [m] Cz (] Pressure Hor. comp. Vertical comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 47.64 8.72 4.03 7.73
0.08 1.32 46.32 8.48 3.91 7.52
5 0.08 1.32 46.32 8.48 3.91 7.52
0.99 16.83 30.81 5.64 2.60 5.00
3 0.99 16.83 30.81 5.64 2.60 5.00
1.10 18.60 29.04 5.32 2.45 4.72
4 1.10 18.60 29.04 5.32 2.45 4.72
2.09 35.42 12.22 2.24 1.03 1.98
5 2.09 35.42 12.22 2.24 1.03 1.98
2.20 37.19 10.45 1.91 0.88 1.70
6 2.20 37.19 10.45 0.79 0.76 0.23
2.50 42.30 5.34 0.41 0.39 0.12
7 2.50 42.30 5.34 0.75 0.72 0.22
2.70 43.84 3.80 0.54 0.51 0.16
8 2.70 43.84 3.80 0.54 0.51 0.16
3.19 47.64 0.00 0.00 0.00 0.00
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0.00 -1.04 108.00 1.28 1.000
Earthq.- constr. 12.96 -1.04 -6.48 1.28 1.000
FF resistance 0.00 -0.01 0.00 0.00 1.000
Weight - earth wedge 0.00 -1.84 30.58 2.06 1.000
Earthquake - soil wedge 3.67 -1.84 -1.83 2.06 1.000
Active pressure 19.08 -0.87 23.54 2.75 1.000
Water pressure 2.40 0.08 -0.25 3.01 1.000
Uplift pressure 0.00 -2.88 0.00 1.31 1.000
Earthqg.- act.pressure 5.82 -1.79 10.49 2.51 1.000
Dynamic water pressure 0.34 0.04 0.00 1.94 1.000
Traffic load 11.18 -0.89 12.13 2.65 1.000
Pavement load 3.72 -0.61 3.40 2.82 1.000
Snow load 0.37 -0.97 0.42 2.60 1.000
Snow load 0.00 -2.88 0.51 1.63 1.000
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+045, Gabion Wall, H=4.0m

Verification of construction joint above the block No.: 1

Check for overturning stability
Resisting moment  M;gg = 323.28 KNm/m
Overturning moment Mgy, = 59.57 kKNm/m

Safety factor = 5.43 > 1.50
Joint for overturning stabi

Check for slip

lity is SATISFACTORY

Resisting horizontal force Heg = 121.43 kN/m
Active horizontal force Hact = 40.33 kN/m

Safety factor = 3.01 > 1.50

Joint for slip is SATISFACTORY

Maximum pressure on the bottom block

Red.Coeff. by offset of top b
Average value of pressure o

Shear force transferred by friction

= 65.41 kPa
lock = 1.00
n face = 28.10 kPa
= 86.49 kN/m

Bearing capacity against transverse pressure:
Joint bear.capacity = 40.00 kN/m
Computed stress-state = 13.97 kN/m

Safety factor = 2.86 > 1.50

Transverse pressure check is SATISFACTORY

Joint btw. blocks check:
Mesh material bear.capacity
Computed stress-state

Safety factor = 2.86 > 1.50

40.00 kN/m
13.97 kN/m

Joint between blocks is SATISFACTORY

Name : Verification

Stage - analysis : 1 - 1
Description : Joint above the block#1

2500
. 051 T[]
ogogg 8. -
T8 3 0 A=
0.00 [> 01260 —
o 1 o ° o
o9 o ©
o
+z 3
S
o

— 0.00 (0.00)

— 2.00 (-2.00)

— 4.00 (-4.00)

— 6.00 (-6.00)
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+045, Gabion Wall, H=4.0m

Slope stability analysis
Input data
Project

Settings

(input for current task)

Stability analysis

Earthquake analysis : Standard

Verification methodology : Safety factors (ASD)

Safety factors

Permanent design situation

Safety factor : SFg = 1.50 [-]
Interface
No. Interface location Coordinates of interface points [m]
X V4 X V4 X V4
1 ) ' -10.48 -1.37 -4.81 -1.37 -2.81 -2.87
ﬁ -1.31 -2.87 1.22 -2.09 -1.20 -1.88
-1.11 -0.99 -1.10 -0.89 -0.99 0.10
0.00 0.00 7.55 0.00 12.57 0.00
2 ﬁ -1.11 -0.99 -0.10 -0.99 0.00 0.00
3 -1.41 -3.87 1.57 -4.19 1.68 -3.19
ﬁ 178 220 441 220 598  -1.10
7.55 0.00
4 ﬁ -0.10 -0.99 0.89 -1.10
5 ﬁ -1.22 -2.09 0.79 -2.09 0.89 -1.10
5.98 -1.10

8
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+045, Gabion Wall, H=4.0m
No. Interface location Coordinates of interface points [m]
X z | X z | X z
6 ﬁ 0.79 -2.09 1.78 -2.20
7 ﬁ 1.57 -4.19 3.70 -2.70 4.41 -2.20
8 1{% 3.70 -2.70 12.57 -2.70
9 -10.48 -3.87 -1.41 -3.87 -1.31 -2.88
ﬁ -1.31 -2.87
10 ﬁ -10.48 -12.70 12.57 -12.70
Soil parameters - effective stress state
c
No. Name Pattern ! ef v
[°] [kPa] [kN/m3]
1 EGE#Z -Clay Grey-blueish, Some Gravel Insertions, Soft 15.10 40.30 19.20
plastic
2 EGE#'4_EIIuv!aI Argilites, Clayed, Weathered Gravel 18.70 52 20 18.80
Insertions 25%
o o o
- o— ©
3 Sand-gravel —o 6— O - 35.00 1.00 18.00
L o__ o _o
5 o) o) <
4 Stones for Gabion 38.00 0.10 18.00
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+045, Gabion Wall, H=4.0m

Soil parameters - uplift

4 Stones for Gabion

No. Name Pattern Ysat Ys n
[kN/m3] [kN/m3] [-]
1 EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft T —— = == 19.80
plastic | )
oY oV
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel
2 Insertions 25% o © OO ° ) 20.00
] o
T o o o
- 0— O
3 Sand-gravel —© 6— O - 18.20
L o__ o _o
> 9 [o) <

Soil parameters

EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

y = 19.20 kN/m3
effective
goef = 15.10°

Cef = 40.30 kPa
vsat= 19.80 kN/m3

EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

Sand-gravel

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

Stones for Gabion

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

y = 18.80 kN/m3
effective

gef = 18.70°

Cef = 52.20 kPa
Ysat = 20.00 kN/m3
y = 18.00 kN/m3
effective

Pef = 35.00°

Cef = 1.00 kPa

veat= 18.20 kN/m3

y = 18.00 kN/m3
effective

gef = 38.00°

Cef = 0.10kPa

vsat= 18.00 kN/m3
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+045, Gabion Wall, H=4.0m
Rigid bodies
Y
No. N S |
o ame ample [kNlm3]
1 Material of structure - 18.00
Assigning and surfaces
No. e e Coordinates of surface points [m] Asmglned
X z \ X z soil
1 17 -0.10 -0.99 0.00 0.00
Material of struct
11%_[/ -0.99 0.10 110 .0.gg arenaorsiructure
- - -
2 5.98 -1.10 7.55 0.00 Sand-aravel
: /ifﬁ 0.00 0.00 -0.10 -0.99 9
b - —
3 0.79 -2.09 0.89 -1.10 .
E’D 0.10 -0.99 111 -0.99 Material of structure
1[\.[/ -1.20 -1.88 -1.22 -2.09 -
4 1.78 -2.20 4.41 -2.20 Sand-aravel
: %% 5.98 110 0.89 110 9
h - —
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+045, Gabion Wall, H=4.0m

No. e e Coordinates of surface points [m] ASS|g.ned
X z X z soil
5 [T 12.57 -2.70 12.57 0.00 Eé’an‘er‘;'i‘ey. :f\rsiy&%ﬁzlsn’
: !‘—L 7.55 0.00 5.98 110 Soft plastic ’
4.41 -2.20 3.70 -2.70 -
6 1.41 -3.87 1.31 88 EGE#4_Elluvial Argilites,
\ &L Clayed, Weathered Gravel
: ' , -1.31 -2.87 -2.81 -2.87 |nsertions 25%
1 -4.81 -1.37 -10.48 -1.37
-10.48 -3.87 -
7 -1.31 -2.88 -1.41 -3.87
Material of struct
lﬂ%l/ 1,57 419 1.68 3.4 arenalotsiructure
1.78 -2.20 0.79 -2.09
-1.22 -2.09 -1.31 -2.87 -
8 3.70 -2.70 4.41 -2.20
Sand- |
1‘%}/4— 178 2.20 168 -3.1g Sana-grave
- b —
9 12.57 -12.70 12.57 -2.70 EGE#4_EIIuviaI Argilites,
&[ Clayed, Weathered Gravel
: ! 3.70 -2.70 1.57 -4.19 |hsertions 25%
1 -1.41 -3.87 -10.48 -3.87
-10.48 -12.70
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- Gabion Wall Design at Landslide #4

David Abramaladze Verification at: km 0+045, Gabion Wall, H=4.0m
No. Surface position Coordinates of surface points [m] ASS|g_ned
X z X z soil
10 -10.48 -12.70 -10.48 -17.70 EGE#_ENUvialr Argiltes,

Clayed, Weathered Gravel

: &L' 1257 4770 1257 1270 \odrtions 25%

Surcharge
N T T f acti Location = Origin Length Width Slope Magnitude
o. e e of action
yp yp z[m]  x[m] I [m] b [m] all  aa.fF  a unit
1 strip accidental on terrain x=1.00 1 =9.00 0.00 25.00 kN/m2
2 strip permanent onterrain x=2.00 1=8.00 0.00 10.00 kN/m2
3 strip accidental on terrain x=0.00 1=10.00 0.00 0.80 kN/m2
Surcharges
No. Name
1 Traffic load
2 Pavement load
3 Snow load
Water

Water type : GWT

Coordinates of GWT points [m]
X z X z X z
-10.48 -4.19 1.75 -4.19 1.75 -2.50

j_{&l j/ 12.57 -2.50

No. GWT location

Tensile crack
Tensile crack not input.

Earthquake

Horizontal seismic coefficient : K, = 0.1200
Vertical seismic coefficient: K, = 0.0600

I 13|
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+045, Gabion Wall, H=4.0m

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = -0.20 [m]
Center :

z= 5.72 [m]
Radius : R= 11.69 [m]

-52.66 [°]
60.70 [°]

o

a2

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: Fz=  389.78 kN/m

Sum of passive forces : Fp 1657.89 kN/m

4556.53 kNm/m
19380.77 kKNm/m

Sliding moment : Mg
Resisting moment : Mp

Factor of safety = 4.25 > 1.50
Slope stability ACCEPTABLE
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SOIL PROPERTIES

Soil: CB Description: Concrete Block

CONESION [kN/m2].___: 3000.00
Friction ANGle. [°]....: 44.00
Ru value : 0.00

[kN/m3]__:  20.00

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-3.1 Description: Road Pavement Granular Layers

Cohesion. [kN/m2]___: 20.00
Friction ANGle. [°]....: 30.00
Ru value : 0.00

[kN/m3]__:  19.20

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-3.2 Description: Gravel with Clay for backfill

Cohesion. [kN/m2]___: 5.00
Friction ANGle. [°]....: 35.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]___: 18.10

Elastic Modulus. [kN/m2]__: 0.00

POISSON'S ratiO. : 0.30

Soil: G-4 Description: Argilites, Sandstones, Extremely Weathered, With Clay 20-30%
Insertions (Eluvial Conglomerates)

Cohesion. [kN/m2]___: 52.20

FriCtON ANG [°].....: 18.70

Ru value : 0.00

[kN/m3]__:  18.80

[kN/m3] ___: 19.70

Elastic Modulus. [kN/m2]___: 0.00

POISSON'S ratio : 0.30

Soil: G-5 Description: Argilites & Sandstones-90%, Weathered, Heavily Cracked;
Clayed Lenses

Cohesion. [kN/m2].__ . 172.00

FriCtiON ANG [°].....: 20.50

Ru value : 0.00

[kN/m3]_ :  19.90

[kN/m3]__:  20.40

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio. : 0.30
Soil: G-6 Description: Argilites & Sandstones-90%, Weathered
Cohesion. [kN/m2].___: 247.00
FriCtON ANG [°].....: 21.70
Ru value : 0.00

[kN/m3]___: 21.40

[kN/m3]__:  21.60
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Elastic Modulus [kN/m2]__: 0.00

Poisson's rato. : 0.30
Soil: STONES Description: gabion boxes with stone fill

Cohesion [kN/m2] . : 2.00
Friction ANGle. [°]....: 38.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]__:  18.00

Elastic Modulus. [KN/m2] __: 0.00
POISSON'S TatiO. : 0.30
STRATA PROFILES
Stratum: G-3.1 Description: Road Pavement Granular Layers
Sail : G-3.1
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
54.96 60.50 68.37 59.73 70.00 58.92
Stratum: G-4 Description: Angular Gravel, Cobbles & Boulders, Silty, Sandy
Soil : G-4
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 78.32 54.96 60.50 66.25 56.82 70.39 49.92
76.89 49.92 76.97 51.45 82.38 53.77 150.00 35.75
Stratum: G-5 Description: Sand-Stone with 10% Clay Slate Interbeds
Sail : G-5
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 66.12 150.00 17.14
Stratum: G-6 Description: Argilites & Sandstones-90%, Weathered
Soil : G-6
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 62.62 150.00 13.69
WATER TABLE PROFILES
Water table: W Description: Ground Water
X Y Y P X Y Y P
[m] [m] [m] [kN/m?2] [m] [m] [m] [kN/m?2]
55.42 51.81 2.36 69.20 49.86 0.77
REINFORCED BLOCKS
Block : TM
Block dimensions_____ [m]_.... : Base width_____ . = 6.50 Height = 9.00
Block Origin_____________...._| [m]. . :Abscissa____.._ . = 76.89 Ordinate_= 49.92
Face inclination_________.._ . [°1...... : 31.00
Gabion filling soil___ : STONES
Structural embankment type ... : Sandy Clay
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Structural embankment 1 G-3.2

Backfilsoil ... 1 G-3.1
Covering soil.___ 1 G-3.1
Foundation soil :G-6

Brinch Hansen, Vesic or Meyerhof bearing capacity parameters

Embedment depth [m] : 4.00
Natural soil slope. ] [°] : 40.00
Reinforcements pattern :
Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Length. [m]...... = 4.00
Gabion [m]: Height . = 0.50 Width_ = 1.00
Linear Composites - ParaGrid - 100_Seismic
Length. o, [m]...... = 6.50
Vertical spacing. . [m]...... = 0.50
Offset [m]_.... = 0.00
Block covering :
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 0.00 3.42 0.80
SURCHARGE LOADS
Distributed Loads : F-1 Description : Snow
Magnitude______.___| [kN/m2]._= 0.80 Inclinationangle_.__......... [°]l.= 0.00
Abscissa [m]_:from= 0.00 To= 55.00
Distributed Loads : F-2 Description : Traffic
Magnitude______..__| [kN/m2]._= 25.00 Inclinationangle_.__......... [°]l.= 0.00
Abscissa [m]._.:from= 58.00 To= 68.00
Earthquake Load :
Acceleration [m/s2]._: Horizontal .. = 1.18 Vertical =  0.59
PROPERTIES OF THE USED REINFORCEMENTS
Linear Composites - ParaGrid - 100_Seismic
Tensile strength UTS [kN/m].___: 100.00
Plastic extension ratio : 0.00
Elastic extension coefficient . [m3/kN].....: 1.10e-04
Reinforcement Stiffness._____ [kN/m].___: 1111.00
Minimum anchorage length______ ] [m]_.: 0.15
Breakage Safety Factor (gravel) : 1.11
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sand). . : 1.10
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand). : 1.10
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sandy clay) : 1.10
Pull-out Safety Factor. : 1.00
Interaction factor reinforcement/reinforcement._ : 0.17
Pullout coefficient reinforcement-gravel. : 0.90
Pullout coefficient reinforcement-sand._____ : 0.90
Pullout coefficient reinforcement-silt.________ : 0.70
Pullout coefficient reinforcement-clay._______ . : 0.40
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Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0

Tensile strength UTS [kN/m].___: 50.00

Plastic extension ratio : 2.00
Elastic extension coefficient [m3/kN]...: 1.10e-04
Reinforcement Stiffness._____ [kN/m].___: 500.00
Minimum anchorage length_____ ] [m]...: 0.15
Breakage Safety Factor (gravel) . : 1.26
Pull-out Safety Factor : 1.00
Breakage Safety Factor (Sand) . e : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand)._____ . : 1.09
Pull-out Safety Factor. : 1.00
Breakage Safety Factor (sandy clay) : 1.09
Pull-out Safety Factor : 1.00
Interaction factor reinforcement/reinforcement._ : 0.30
Pullout coefficient reinforcement-gravel : 0.90
Pullout coefficient reinforcement-sand._____ : 0.65
Pullout coefficient reinforcement-silt.____ . : 0.50
Pullout coefficient reinforcement-clay. .. : 0.30
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CHECKS RESULTS

\/\/»\ Verify TM Wall at Slide #5
80 Global stability analysis (Calculation method : Rigid) Macres W
SF = 1.964

[m] 50 60

Proposal: Tianeti Landslides Date:
04/05/2021
mgfgﬂssgﬁﬁgwix\! Section: TM H=9.0 m Slide #5 _Km 0+050 Folder:
Reinforced Slopes and Walls - Rel. 4.0| Sit@; Tianeti Landslides File: TM _H-9m Tnt- Slide-5_0+050_Global Stability_05.04.21.mac Terramesh
Global Stability Check : Verify TM Wall at Slide #5
Reinforcements active Forces according to Rigid Method
Stabilii analisis with circular surfaces accordini to Janbu's Method
Surfaces searching range
Starting range, abscises [m] Arrival range, abscises [m]
First point Second point First point Second point
40.00 64.99 76.89 90.00
Number of starting point on the starting segment______ ... 50
Total number of trial SUMaCeS e 500
Minimum base length of slices______ ] [m]___: 0.50
Superior limit search angle [°]....: 5.00
Inferior limit search angle. [°].....: -45.00

Officine Maccaferri assumes no responsibilities for the drawings and calculations submitted to the customer
based on the data provided by him, nor it is responsible for the project and site visits that were
subsequently realized without specific assignment.

This technical proposal is carried out on the basis of Officine Maccaferri products with the only purpose of
drawing up the offer. Therefore Officine Maccaferri is not liable for the possible use of this proposal with
products other than those of Officine Maccaferri, or at least not controlled by Officine Maccaferri itself.
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SOIL PROPERTIES

Soil: CB Description: Concrete Block

CONESION [kN/m2].___: 3000.00
Friction ANGle. [°]....: 44.00
Ru value : 0.00

[kN/m3]__:  20.00

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-3.1 Description: Road Pavement Granular Layers

Cohesion. [kN/m2]___: 5.00
Friction ANGle. [°]....: 25.00
Ru value : 0.00

[kN/m3]__:  19.20

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-3.2 Description: Gravel with Clay for backfill

Cohesion. [kN/m2]___: 25.00
Friction ANGle. [°]....: 35.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]___: 18.10

Elastic Modulus. [kN/m2]__: 0.00

POISSON'S ratiO. : 0.30

Soil: G-4 Description: Argilites, Sandstones, Extremely Weathered, With Clay 20-30%
Insertions (Eluvial Conglomerates)

Cohesion. [kN/m2]___: 52.20

FriCtON ANG [°].....: 18.70

Ru value : 0.00

[kN/m3]__:  18.80

[kN/m3] ___: 19.70

Elastic Modulus. [kN/m2]___: 0.00

POISSON'S ratio : 0.30

Soil: G-5 Description: Argilites & Sandstones-90%, Weathered, Heavily Cracked;
Clayed Lenses

Cohesion. [kN/m2].__ . 172.00

FriCtiON ANG [°].....: 20.50

Ru value : 0.00

[kN/m3]_ :  19.90

[kN/m3]__:  20.40

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio. : 0.30
Soil: G-6 Description: Argilites & Sandstones-90%, Weathered
Cohesion. [kN/m2].___: 247.00
FriCtON ANG [°].....: 21.50
Ru value : 0.00

[kN/m3]___: 21.40

[kN/m3]__:  21.70
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Elastic Modulus. [kN/m2]__: 0.00
POISSON'S TatiO 0.30
Soil: STONES Description: gabion boxes with stone fill
CONBSION [kN/m2] . : 2.00
Friction ANGle. [°]... 38.00
RU VAU 0.00
Bulk unit weight - above GWT [kN/m3].__: 18.00
Bulk unit weight - below GWT . [kN/m3].__: 18.00
Elastic Modulus. [kN/m2]__: 0.00
POISSON'S Tatio 0.30
STRATA PROFILES
Stratum: G-3.1 Description: Road Pavement Granular Layers
Sail : G-3.1
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
54.96 60.50 68.37 59.73 70.00 58.92
Stratum: G-4 Description: Angular Gravel, Cobbles & Boulders, Silty, Sandy
Soil : G-4
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 78.32 54.96 60.50 66.25 56.82 70.39 49.92
76.89 49.92 76.97 51.45 82.38 53.77 150.00 35.75
Stratum: G-5 Description: Sand-Stone with 10% Clay Slate Interbeds
Sail : G-5
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 66.12 150.00 17.14
Stratum: G-6 Description: Argilites & Sandstones-90%, Weathered
Soil : G-6
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 62.62 150.00 13.69
WATER TABLE PROFILES
Water table: W Description: Ground Water
X Y Y P X Y Y P
[m] [m] [m] [kN/m?2] [m] [m] [m] [kN/m?2]
55.42 55.81 43.00 69.20 53.20 41.00
REINFORCED BLOCKS
Block : TM
Block dimensions_____ [m]_.... : Base width_____ . = 6.50 Height = 9.00
Block Origin______........... [m]...... i Abscissa. ... = 76.89 Ordinate_= 49.92
Face inclination_____ . [°l....... 30.00
Gabion filling soil.__ : STONES
Structural embankment type ... : Sandy Clay
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Structural embankment 1 G-3.2

Backfilsoil ... 1 G-3.1
Covering soil.___ 1 G-3.1
Foundation soil :G-6

Brinch Hansen, Vesic or Meyerhof bearing capacity parameters

Embedment depth [m] : 2.50
Natural soil slope. ] [°] : 40.00
Reinforcements pattern :
Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Length. [m]...... = 4.00
Gabion [m]: Height . = 0.50 Width_ = 1.00
Linear Composites - ParaGrid - 100_Seismic
Length. o, [m]...... = 6.50
Vertical spacing. . [m]...... = 0.50
Offset [m]_.... = 0.00
Block covering :
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 0.00 3.42 0.80
SURCHARGE LOADS
Distributed Loads : F-1 Description : Snow
Magnitude______.___| [kN/m2]._= 0.80 Inclinationangle_.__......... [°]l.= 0.00
Abscissa [m]_:from= 0.00 To= 55.00
Distributed Loads : F-2 Description : Traffic
Magnitude______..__| [kN/m2]._= 25.00 Inclinationangle_.__......... [°]l.= 0.00
Abscissa [m]._.:from= 58.00 To= 68.00
Earthquake Load :
Acceleration [m/s2]._: Horizontal .. = 1.18 Vertical =  0.59
PROPERTIES OF THE USED REINFORCEMENTS
Linear Composites - ParaGrid - 100_Seismic
Tensile strength UTS [kN/m].___: 100.00
Plastic extension ratio : 0.00
Elastic extension coefficient . [m3/kN].....: 1.10e-04
Reinforcement Stiffness._____ [kN/m].___: 1111.00
Minimum anchorage length______ ] [m]_.: 0.15
Breakage Safety Factor (gravel) : 1.11
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sand). . : 1.10
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand). : 1.10
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sandy clay) : 1.10
Pull-out Safety Factor. : 1.00
Interaction factor reinforcement/reinforcement._ : 0.17
Pullout coefficient reinforcement-gravel. : 0.90
Pullout coefficient reinforcement-sand._____ : 0.90
Pullout coefficient reinforcement-silt.________ : 0.70
Pullout coefficient reinforcement-clay._______ . : 0.40
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Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0

Tensile strength UTS [kN/m].___: 50.00

Plastic extension ratio : 2.00
Elastic extension coefficient [m3/kN]...: 1.10e-04
Reinforcement Stiffness._____ [kN/m].___: 500.00
Minimum anchorage length_____ ] [m]...: 0.15
Breakage Safety Factor (gravel) . : 1.26
Pull-out Safety Factor : 1.00
Breakage Safety Factor (Sand) . e : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand)._____ . : 1.09
Pull-out Safety Factor. : 1.00
Breakage Safety Factor (sandy clay) : 1.09
Pull-out Safety Factor : 1.00
Interaction factor reinforcement/reinforcement._ : 0.30
Pullout coefficient reinforcement-gravel : 0.90
Pullout coefficient reinforcement-sand._____ : 0.65
Pullout coefficient reinforcement-silt.____ . : 0.50
Pullout coefficient reinforcement-clay. .. : 0.30
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CHECKS RESULTS

90 LB}/netgxa-lrgtagﬁtl;a;:aliszlf(%aIcuIat|on method : Rigid) Macres W
SF = 2.418
[m] O 20 30 40 50 60 70
Proposal: Tianeti Landslides Date:
04/05/2021
mgfgrissgﬁﬁg iyo\! Section: TM H=9.0 m Slide #5 _Km 0+050 Folder:
Reinforced Slopes and Walls - rel. 4.0| Site: Tianeti Landslides File: TM _H-9m Tnt- Slide-5_0+050_Internal Stability _05.04.21.mac Terramesh
Internal Stability : Verify TM Wall at Slide #5
Reinforcements active Forces according to Rigid Method
Stability analysis with circular surfaces according to Janbu's Method
Evaluated Safety Factor . . . . . . . . . . . .. 2.418
Surfaces searching range
Block Arrival range, abscises [m]
™ First point Second point
64.99 76.89
Number of starting point on the starting segment________ . : 1
Total number of trial surfaces. : 100
Minimum base length of slices______ ] [m]._...: 0.50
Superior limit search angle [°]....: 0.00
Inferior limit search angle. [°].....: 0.00
Block : TM
Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Y Tb Tp Td Tb/Td Tp/Td
breakage pullout design 1/Fmax
[m] [kN/m] [kN/m] [kN/m]
0.000 50.0 43.5 43.5 1.15 1.00
Block : TM
Linear Composites - ParaGrid - 100_Seismic
Y Tb Tp Td Tb/Td Tp/Td
breakage pullout design 1/Fmax
[m] [kN/m] [kN/m] [kN/m]
0.000 100.0 60.5 60.5 1.65 1.00
0.500 100.0 158.3 90.9 1.10 1.74
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1.000 100.0 79.1 79.1 1.26 1.00
1.500 100.0 27.7 27.7 3.61 1.00

Officine Maccaferri assumes no responsibilities for the drawings and calculations submitted to the customer
based on the data provided by him, nor it is responsible for the project and site visits that were
subsequently realized without specific assignment.

This technical proposal is carried out on the basis of Officine Maccaferri products with the only purpose of
drawing up the offer. Therefore Officine Maccaferri is not liable for the possible use of this proposal with
products other than those of Officine Maccaferri, or at least not controlled by Officine Maccaferri itself.
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SOIL PROPERTIES

Soil: CB Description: Concrete Block

CONESION [kN/m2].___: 3000.00
Friction ANGle. [°]....: 44.00
Ru value : 0.00

[kN/m3]__:  20.00

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-3.1 Description: Road Pavement Granular Layers

Cohesion. [kN/m2]___: 5.00
Friction ANGle. [°]....: 25.00
Ru value : 0.00

[kN/m3]__:  19.20

[kN/m3]__:  20.00

Elastic Modulus. [kN/m2]__: 0.00
POISSON'S ratio : 0.30
Soil: G-3.2 Description: Gravel with Clay for backfill

Cohesion. [kN/m2]___: 25.00
Friction ANGle. [°]....: 35.00
Ru value : 0.00

[kN/m3]__:  18.00

[kN/m3]___: 18.10

Elastic Modulus. [kN/m2]__: 0.00

POISSON'S ratiO. : 0.30

Soil: G-4 Description: Argilites, Sandstones, Extremely Weathered, With Clay 20-30%
Insertions (Eluvial Conglomerates)

Cohesion. [kN/m2]___: 52.20

FriCtON ANG [°].....: 18.70

Ru value : 0.00

[kN/m3]__:  18.80

[kN/m3] ___: 19.70

Elastic Modulus. [kN/m2]___: 0.00

POISSON'S ratio : 0.30

Soil: G-5 Description: Argilites & Sandstones-90%, Weathered, Heavily Cracked;
Clayed Lenses

Cohesion. [kN/m2].__ . 172.00

FriCtiON ANG [°].....: 20.50

Ru value : 0.00

[kN/m3]_ :  19.90

[kN/m3]__:  20.40

Elastic Modulus. [kN/m2]___: 0.00
POISSON'S ratio. : 0.30
Soil: G-6 Description: Argilites & Sandstones-90%, Weathered
Cohesion. [kN/m2].___: 247.00
FriCtON ANG [°].....: 21.50
Ru value : 0.00

[kN/m3]___: 21.40

[kN/m3]__:  21.70
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Elastic Modulus. [kN/m2]__: 0.00
POISSON'S TatiO 0.30
Soil: STONES Description: gabion boxes with stone fill
CONBSION [kN/m2] . : 2.00
Friction ANGle. [°]... 38.00
RU VAU 0.00
Bulk unit weight - above GWT [kN/m3].__: 18.00
Bulk unit weight - below GWT . [kN/m3]. . : 18.00
Elastic Modulus. [kN/m2]__: 0.00
POISSON'S Tatio 0.30
STRATA PROFILES
Stratum: G-3.1 Description: Road Pavement Granular Layers
Sail : G-3.1
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
54.96 60.50 68.37 59.73 70.00 58.92
Stratum: G-4 Description: Angular Gravel, Cobbles & Boulders, Silty, Sandy
Soil : G-4
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 78.32 54.96 60.50 66.25 56.82 70.39 49.92
76.89 49.92 76.97 51.45 82.38 53.77 150.00 35.75
Stratum: G-5 Description: Sand-Stone with 10% Clay Slate Interbeds
Sail : G-5
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 66.12 150.00 17.14
Stratum: G-6 Description: Argilites & Sandstones-90%, Weathered
Soil : G-6
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 62.62 150.00 13.69
WATER TABLE PROFILES
Water table: W Description: Ground Water
X Y Y P X Y Y P
[m] [m] [m] [kN/m?2] [m] [m] [m] [kN/m?2]
55.42 55.81 43.00 69.20 53.20 41.00
REINFORCED BLOCKS
Block : TM
Block dimensions_____ [m]_.... : Base width_____ . = 6.50 Height = 9.00
Block Origin______........... [m]...... i Abscissa. ... = 76.89 Ordinate_= 49.92
Face inclination_____ . [°l....... 30.00
Gabion filling soil.__ o, : STONES
Structural embankment type ... : Sandy Clay
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Structural embankment 1 G-3.2

Backfilsoil ... 1 G-3.1
Covering soil.___ 1 G-3.1
Foundation soil :G-6

Brinch Hansen, Vesic or Meyerhof bearing capacity parameters

Embedment depth [m] : 3.00
Natural soil slope. ] [°] : 40.00
Reinforcements pattern :
Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0
Length. [m]...... = 4.00
Gabion [m]: Height . = 0.50 Width_ = 1.00
Linear Composites - ParaGrid - 100_Seismic
Length. o, [m]...... = 6.50
Vertical spacing. . [m]...... = 0.50
Offset [m]_.... = 0.00
Block covering :
X Y X Y X Y X Y
[m] [m] [m] [m] [m] [m] [m] [m]
0.00 0.00 3.42 0.80
SURCHARGE LOADS
Distributed Loads : F-1 Description : Snow
Magnitude______.___| [kN/m2]._= 0.80 Inclinationangle_.__......... [°]l.= 0.00
Abscissa [m]_:from= 0.00 To= 55.00
Distributed Loads : F-2 Description : Traffic
Magnitude______..__| [kN/m2]._= 25.00 Inclinationangle_.__......... [°]l.= 0.00
Abscissa [m]._.:from= 58.00 To= 68.00
Earthquake Load :
Acceleration [m/s2]._: Horizontal .. = 1.18 Vertical =  0.59
PROPERTIES OF THE USED REINFORCEMENTS
Linear Composites - ParaGrid - 100_Seismic
Tensile strength UTS [kN/m].___: 100.00
Plastic extension ratio : 0.00
Elastic extension coefficient . [m3/kN].....: 1.10e-04
Reinforcement Stiffness._____ [kN/m].___: 1111.00
Minimum anchorage length______ ] [m]_.: 0.15
Breakage Safety Factor (gravel) : 1.11
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sand). . : 1.10
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand). : 1.10
Pull-out Safety Factor : 1.00
Breakage Safety Factor (sandy clay) : 1.10
Pull-out Safety Factor. : 1.00
Interaction factor reinforcement/reinforcement._ : 0.17
Pullout coefficient reinforcement-gravel. : 0.90
Pullout coefficient reinforcement-sand._____ : 0.90
Pullout coefficient reinforcement-silt.________ : 0.70
Pullout coefficient reinforcement-clay._______ . : 0.40
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Maccaferri - Terramesh System - 8/2.7P - 0,5x1.0

Tensile strength UTS [kN/m].___: 50.00

Plastic extension ratio : 2.00
Elastic extension coefficient [m3/kN]...: 1.10e-04
Reinforcement Stiffness._____ [kN/m].___: 500.00
Minimum anchorage length_____ ] [m]...: 0.15
Breakage Safety Factor (gravel) . : 1.26
Pull-out Safety Factor : 1.00
Breakage Safety Factor (Sand) . e : 1.09
Pull-out Safety Factor : 1.00
Breakage Safety Factor (silty sand)._____ . : 1.09
Pull-out Safety Factor. : 1.00
Breakage Safety Factor (sandy clay) : 1.09
Pull-out Safety Factor : 1.00
Interaction factor reinforcement/reinforcement._ : 0.30
Pullout coefficient reinforcement-gravel : 0.90
Pullout coefficient reinforcement-sand._____ : 0.65
Pullout coefficient reinforcement-silt.____ . : 0.50
Pullout coefficient reinforcement-clay. .. : 0.30
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CHECKS RESULTS

\/\/»\ Verify TM Wall at Slide #5
- Sliding analy sis Macres W
SFsl = 4.710
80
1
30
ml 30 50 60
Proposal: Tianeti Landslides Date:
04/05/2021
BﬁlcgfgrissgﬁtﬁrE iyL)\fI Section: TM H=9.0 m Slide #5 _Km 0+050 Folder:
2 Terramesh

Reinforced Slopes and Walls - Rel. 4.0 | Sjt@: Tianeti Landslides File: TM _H-9m Tnt- Slide-5_0+050_Sliding Stability_05.04.21.mac

Blocks Sliding Check : Verify TM Wall at Slide #5
Analysed Block : TM
Soil interaction parameters at the base of the block

CONBSION. [kN/m2]._.: 52.20
Friction angle. [°]....: 1270
Resisting force ] [kN/m]._...: 502.44
Active force. kKN/m].__ : 106.67

Officine Maccaferri assumes no responsibilities for the drawings and calculations submitted to the customer
based on the data provided by him, nor it is responsible for the project and site visits that were

subsequently realized without specific assignment.

This technical proposal is carried out on the basis of Officine Maccaferri products with the only purpose of
drawing up the offer. Therefore Officine Maccaferri is not liable for the possible use of this proposal with
products other than those of Officine Maccaferri, or at least not controlled by Officine Maccaferri itself.
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+170, Gabion Wall, H=5.0m

Gabion analysis

Input data
Project

Task

Part
Description
Customer
Author
Date
Project ID

Project number :

: Gabion Wall Design at Landslide #4

: Verification at: km 0+170, Gabion Wall, H=5.0m

: Embankment Fill Retain with Gabion Wall

: Roads Department

. David Abramaladze

1 19.04.2021

: "Tbilisi (Gldani)-Tianeti"_Landside Affected Sections Rehabilitation Project
DD _4

Settings
(input for current task)

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew

Allowable eccentricity : 0.333
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for overturning : } SF, = 1.50 [-]
Safety factor for sliding resistance : SFg = 1.50 [-]
Safety factor for bearing capacity : SFp = 1.50 [-]
Safety factor for mesh strength : SF, = 1.50 []
Reduction coefficients
Permanent design situation
Reduction coeff. of friction between blocks : i vf = 1.50 [-]
Material of blocks - filling
Y P c
No- Name [kN/m?3] ] [kPa]
1 Material No. 1 18.00 30.00 5.00
Material of blocks - mesh
Strength Spacing of Bear.cap.
No. Name overh. vert. meshes | of front joint
R¢ [kN/m] v [m] Rg [kN/m]
1 Material No. 1 40.00 1.00 40.00
Geometry of structure
Width Height Offset .
No. B[] i) [l Material
5 2.00 1.00 0.00 Material No. 1
4 2.00 1.00 0.00 Material No. 1
3 3.00 1.00 0.00 Material No. 1
2 4.00 1.00 0.00 Material No. 1
1 4.00 1.00 - Material No. 1

1]

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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- Gabion Wall Design at Landslide #4

David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m
Gabion slope = 0.00 °

Overall height = 500 m

Overall wall volume = 15.00 m3/m

Soil parameters
EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic

Unit weight : y = 19.20 kN/m3
Stress-state : effective

Angle of internal friction : oef = 15.10°
Cohesion of soil : Cef = 40.30 kPa
Angle of friction struc.-soil : 8§ = 10.00°

Soil : cohesive

Poisson's ratio : v = 035
Saturated unit weight : Ysat = 19.80 kN/m3
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%
Unit weight : y = 18.80 kN/m3
Stress-state : effective

Angle of internal friction : goef = 18.70°
Cohesion of soil : Cef = 52.20 kPa
Angle of friction struc.-soil : § = 1200°

Soil : cohesive

Poisson's ratio : v = 030
Saturated unit weight : Ysat = 20.00 kN/m3
Sand-gravel

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : Pef = 35.00°
Cohesion of soil : Cef = 1.00 kPa
Angle of friction struc.-soil : 8§ = 23.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.20 kN/m3
Stones for Gabion

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : gpef = 38.00°
Cohesion of soil : Cef = 0.10 kPa
Angle of friction struc.-soil : 8§ = 25.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.00 kN/m3
EGE#5 -Argilites and Sandstones (80%-20%), Weathered, Cracked, Clayeish lences
Unit weight : y = 19.90 kN/m3
Stress-state : effective

Angle of internal friction : oef = 21.70°
Cohesion of soil : Cef = 172.00 kPa
Angle of friction struc.-soil : 8§ = 1450°
Soil : cohesive

Poisson's ratio : v = 0.12
Saturated unit weight : Ysat =  20.10 kN/m3
Backfill

Assigned soil : Sand-gravel
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+170, Gabion Wall, H=5.0m

Slope = 35.00 °

Geological profile and assigned soils

Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils

Thickness of layer Depth Altitude reateel s Pattern
t [m] z [m] [m]

EGE#2 -Clay Grey-blueish, Some Gravel

! 5.50) 0.00...5.50 | 0.00..-5.50 Insertions, Soft plastic
EGE#4_Elluvial Argilites, Clayed, Weathered

2 250 550..8.00 -550.-8.00 oot O IE

) ) EGE#5 -Argilites and Sandstones (80%-20%),

3 15.00/8.00 .. 23.001-8.00 .. -23.00 Weathered, Cracked, Clayeish lences -
EGE#4_Elluvial Argilites, Clayed, Weathered

“ - 23000 2300~ Gavelinsertions 25% @

Foundation

Type of foundation : soil from geological profile

Terrain profile
Terrain behind the structure is flat.

Water influence
GWT behind the structure lies at a depth of 4.50 m

Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

Surcharge . Mag.1 Mag.2 Ord.x Length Depth
No. Action
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes accidental 25.00 1.00 9.00 on terrain
2 Yes permanent 10.00 2.00 8.00 on terrain
3 Yes accidental 0.80 0.00 10.00 on terrain
No. Name
1  Traffic load
2  Pavement load
3  Snow load
Resistance on front face of the structure
Resistance on front face of the structure: at rest
Soil on front face of the structure - EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%
Soil thickness in front of structure h =100 m
Terrain shape in front of structure
Coordinate Depth
No.
x[m] z[m]
1 0.00 0.00
2 0.00 -1.00
3 -1.50 -1.00
4 -4.50 -2.20
5 -5.50 -2.20
Origin [0,0] is located in bottom left edge of construction.
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m

Positive coordinate +z has downward direction.

Earthquake

Factor of horizontal acceleration Ky, = 0.0850

Factor of vertical acceleration Ky = 0.0440

Coeff. to compute point of application k.H =  0.66

Water below the GWT is free.

Solid unit weight G = 2.50

Global settings

Settings of the stage of construction

Design situation : permanent

Verification No. 1

Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] X [m] coefficient

Weight - wall 0.00 -2.10 270.00 1.63 1.000

Earthq.- constr. 22.95 -2.10 -11.88 1.63 1.000

FF resistance -4.03 -0.33 0.00 0.00 1.000

Weight - earth wedge 0.00 -3.44 47.83 2,77 1.000

Earthquake - soil wedge 4.07 -3.44 -2.10 2.77 1.000

Active pressure 51.32 -1.75 52.95 3.62 1.000

Water pressure 1.25 -0.17 0.00 244 1.000

Uplift pressure 0.00 -5.00 0.00 2.00 1.000

Earthq.- act.pressure 10.40 -3.30 17.98 3.32 1.000

Dynamic water pressure 0.12 -0.20 0.00 244 1.000

Traffic load 18.43 -1.91 18.70 3.49 1.000

Pavement load 6.55 -1.65 5.99 3.66 1.000

Snow load 0.62 -2.03 0.65 3.41 1.000

Snow load 0.00 -5.00 0.35 2.22 1.000

Verification of complete wall

Check for overturning stability

Resisting moment  M;qs = 889.54 kNm/m
Overturning moment Mg, = 232.57 kKNm/m

Safety factor = 3.82 > 1.50
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hies = 240.28 kKN/m

Active horizontal force Hact = 111.68 kN/m

Safety factor = 2.15 > 1.50
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil
Design load acting at the center of footing bottom
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m
No Moment Norm. force Shear Force Eccentricity Stress
' [kKNm/m] [kN/m] [kN/m] [-1 [kPa]
1 143.96 400.47 111.68 0.090 122.05
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [kNm/m] [kN/m] [kN/m]
1 143.96 400.47 111.68
Verification of foundation soil
Stress in the footing bottom : rectangle
Eccentricity verification
Max. eccentricity of normal force e = 0.090
Maximum allowable eccentricity eg, = 0.333
Eccentricity of the normal force is SATISFACTORY
Verification of bearing capacity
Max. stress at footing bottom c = 122.05 kPa
Bearing capacity of foundation soil Ry = 324.00 kPa
Safety factor = 2.65 > 1.50
Bearing capacity of foundation soil is SATISFACTORY
Overall verification - bearing capacity of found. soil is SATISFACTORY
Dimensioning No. 1
Active pressure behind the structure - partial results
Layer Thickness o od Cd Y Sd Ka Comment
No. [m] [ [ [kPa] [kN/m3] [
1 0.08 27.50 35.00 1.00 18.00 35.00 0.587
2 0.92 27.50 35.00 1.00 18.00 35.00 0.587
3 1.00 27.50 35.00 1.00 18.00 35.00 0.587
4 1.00 27.50 35.00 1.00 18.00 35.00 0.587
5 1.00 0.00 35.00 1.00 18.00 23.00 0.244
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] oz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 0.00 0.00 0.00 0.00
0.08 1.40 0.00 0.00 0.00 0.00
5 0.08 1.40 0.00 0.00 0.00 0.00
1.00 18.00 0.00 9.74 4.50 8.64
3 1.00 18.00 0.00 9.74 4.50 8.64
2.00 36.00 0.00 20.30 9.38 18.01
4 2.00 36.00 0.00 20.30 9.38 18.01
3.00 54.00 0.00 30.87 14.25 27.38
5 3.00 54.00 0.00 12.31 11.33 4.81
4.00 72.00 0.00 16.71 15.38 6.53

5]

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Gross Energy Group | +995 577 545 777| d.tkebuchava@gegroup.org| http://www.gegroup.org ]



- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m

Earthquake effects (active earth pressure) - partial results

Layer  Thickness 0d B \ Ka Kae Kae-Ka Comment
No. [m] [ [ [
1 0.08 35.00 0.00 5.08 0.587 0.705 0.118
2 0.92 35.00 0.00 5.08 0.587 0.705 0.118
3 1.00 35.00 0.00 5.08 0.587 0.705 0.118
4 1.00 35.00 0.00 5.08 0.587 0.705 0.118
5 1.00 35.00 0.00 5.08 0.244 0.298 0.054
Earthquake effects (active earth pressure)
Layer Start [m] Cz (] Pressure Hor. comp. Vertical comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 68.83 8.11 3.74 7.19
0.08 1.34 67.49 7.95 3.67 7.05
5 0.08 1.34 67.49 7.95 3.67 7.05
1.00 17.21 51.62 6.08 2.81 5.39
3 1.00 17.21 51.62 6.08 2.81 5.39
2.00 34.42 34.42 4.05 1.87 3.59
4 2.00 34.42 34.42 4.05 1.87 3.59
3.00 51.62 17.21 2.03 0.94 1.80
5 3.00 51.62 17.21 0.93 0.86 0.36
4.00 68.83 0.00 0.00 0.00 0.00
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0.00 -1.68 198.00 1.50 1.000
Earthqg.- constr. 16.83 -1.68 -8.71 1.50 1.000
Weight - earth wedge 0.00 -2.44 47.83 277 1.000
Earthquake - soil wedge 4.07 -2.44 -2.10 277 1.000
Active pressure 34.18 -1.39 45.68 3.56 1.000
Water pressure 0.00 -4.00 0.00 2.44 1.000
Earthq.- act.pressure 7.45 -2.64 13.66 3.15 1.000
Traffic load 12.87 -1.52 16.34 3.42 1.000
Pavement load 4.37 -1.22 5.06 3.59 1.000
Snow load 0.44 -1.66 0.58 3.33 1.000
Snow load 0.00 -4.00 0.35 2.22 1.000

Verification of construction joint above the block No.: 1
Check for overturning stability

Resisting moment Mg = 692.58 kKNm/m

Overturning moment Mg, = 130.90 kKNm/m

Safety factor = 5.29 > 1.50
Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force H;eg = 200.58 kN/m

Active horizontal force Hact 80.20 kN/m

Safety factor = 2.50 > 1.50
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m

Joint for slip is SATISFACTORY

Maximum pressure on the bottom block = 89.28 kPa
Red.Coeff. by offset of top block = 1.00
Average value of pressure on face = 38.06 kPa
Shear force transferred by friction = 141.89 kN/m

Bearing capacity against transverse pressure:
Joint bear.capacity 40.00 kN/m
Computed stress-state = 19.03 kN/m

Safety factor = 2.10 > 1.50
Transverse pressure check is SATISFACTORY

Joint btw. blocks check:
Mesh material bear.capacity
Computed stress-state

40.00 kN/m
19.03 kN/m

Safety factor = 2.10 > 1.50
Joint between blocks is SATISFACTORY

Name : Verification Stage - analysis : 1 -1
Description : Joint above the block#1

25.00
— 0.00 (0.00)
5.00 - 2.00 (-2.00)
— 4.00 (-4.00
‘ >‘ ( )
— 6.00 (-6.00)

Slope stability analysis
Input data

Project

Settings
(input for current task)

Stability analysis

Earthquake analysis : Standard
Verification methodology : Safety factors (ASD)
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+170, Gabion Wall, H=5.0m

Safety factors

Permanent design situation

Safety factor : SFg = 1.50 [-]
Interface
No. Interface location Coordinates of interface points [m]
X z X z X z
1 W— 0.00 0.00 0.00 -1.00 0.00 -2.00
1.00 -2.00 1.00 -3.00 2.00 -3.00
2 __)\[17— -12.50 -2.80 -6.50 -2.80 -3.50 -4.00
-2.00 -4.00 -2.00 -3.00 -2.00 -2.00
-2.00 -1.00 -2.00 0.00 0.00 0.00
9.14 0.00 15.00 0.00
3 W— -2.00 -5.00 2.00 -5.00 2.00 -4.00
2.00 -3.00 4.86 -3.00 9.14 0.00
4 W 2.00 -5.00 4.86 -3.00
5 W— -12.50 -5.00 -2.00 -5.00 -2.00 -4.00
6 W_ -12.50 -5.50 15.00 -5.50
7 -12.50 -8.00 15.00 -8.00
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m
No. Interface location Coordinates of interface points [m]
X z | X z | X z
8 W -12.50 -23.00 15.00 -23.00
Soil parameters - effective stress state
c
No. Name Pattern e of v
] [kPa] [kN/m3]
1 EGE#Z -Clay Grey-blueish, Some Gravel Insertions, Soft - 15.10 40.30 1920
plastic
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel
2 Insertions 25% - 18.70 52.20 18.80
3 Sand-gravel - 35.00 1.00 18.00
4 Stones for Gabion - 38.00 0.10 18.00
EGE#5 -Argilites and Sandstones (80%-20%),
2 Weathered, Cracked, Clayeish lences 21.70 172.00 19.90
Soil parameters - uplift
No. Name Pattern 2 L "
[kN/m3] [kN/m3] [-]
1 EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft 19.80
plastic ’
2 EGE#4_Elluvial Argilites, Clayed, Weathered Gravel 20.00
Insertions 25% '
3 Sand-gravel - 18.20
4 Stones for Gabion - 18.00
5 EGE#5 -Argilites and Sandstones (80%-20%), 20.10
Weathered, Cracked, Clayeish lences :
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+170, Gabion Wall, H=5.0m

Soil parameters

EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

y = 19.20 kN/m3
effective
¢oef = 15.10°

Cef = 40.30 kPa
veat = 19.80 kN/m3

EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

Sand-gravel

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

Stones for Gabion

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

= 18.80 kN/m3
effective
oef = 18.70°

Cef = 52.20 kPa
vsat= 20.00 kN/m3

y = 18.00 kN/m3
effective

¢ef = 35.00°

Cef = 1.00 kPa

veat= 18.20 kKN/m3

y = 18.00 kN/m3
effective

gef = 38.00°

Cef = 0.10kPa

vsat= 18.00 kN/m3

EGE#5 -Argilites and Sandstones (80%-20%), Weathered, Cracked, Clayeish lences

Unit weight :
Stress-state :
Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Rigid bodies

y = 19.90 kN/m3
effective
Pef = 21.70°

Cef = 172.00 kPa

veat=  20.10 kN/m3

No.

Name

Sample

¥
[kN/m3]

1 Material of structure

18.00
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+170, Gabion Wall, H=5.0m

Assigning and surfaces

No. e e Coordinates of surface points [m] Assig.ned
X z \ X z soil
1 1117/ 4.86 -3.00 9.14 0.00 Sand-gravel

| 0.00 0.00 0.00 -1.00
0.00 -2.00 1.00 -2.00
1.00 -3.00 2.00 -3.00

2 L, -2:00 -5.00 2.00 -5.00 Material of structure
o~} 2.00 -4.00 2.00 -3.00
1.00 -3.00 1.00 -2.00
0.00 -2.00 0.00 -1.00
0.00 0.00 -2.00 0.00
-2.00 -1.00 -2.00 -2.00
-2.00 -3.00 -2.00 -4.00

3 -2.00 -5.00 -2.00 -4.00
: Q 7 -3.50 -4.00 -6.50 -2.80

-12.50 -2.80 -12.50 -5.00

4.86 -3.00 2.00 -3.00
LLy/ 2.00 -4.00 2.00 -5.00

EGE#4_Elluvial Argilites,
Clayed, Weathered Gravel
Insertions 25%

Sand-gravel
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m
No. e Coordinates of surface points [m] A55|g.ned
X z \ X z soil
5 15.00 -5.50 15.00 0.00 EGE#Z -Clay Grey-blueish,
Some Gravel Insertions,
T~ 9.14 0.00 4.86 -3.00 Soft plastic
2.00 -5.00 -2.00 -5.00
4250 500 250 550 -
6 15.00 -8.00 15.00 -5.50 EGE#4_Elluvial Argilites,
Clayed, Weathered Gravel
| -12.50 550  -12.50 -8.00 |nsertions 25%
7 15.00  -23.00 15.00 -8.00 Sandstones (80%-20%),
~— -12.50 -8.00 -12.50 -23.00 Weathered, Cracked,
8 1250 2300  -1250  -28.00 EGE#4_Elluvial Argilites,
Clayed, Weathered Gravel
T~ 15.00  -28.00 15.00  -23.00 |neartions 25%
Surcharge
No Tvbe Tvbe of action Location = Origin Length Width Slope Magnitude
: oL oL z[m]  x[m] Ifm]  b[m] alFl 9a.ftF @ unit
1 strip accidental onterrain x=1.00 [=9.00 0.00 25.00 kN/m2
2 strip permanent on terrain x=2.00 | =8.00 0.00 10.00 kN/m2
3 strip accidental onterrain  x=0.00 1=10.00 0.00 0.80 kN/m2
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- Gabion Wall Design at Landslide #4
David Abramaladze Verification at: km 0+170, Gabion Wall, H=5.0m
Surcharges
No. Name

1 Traffic load

2 Pavement load

3 Snow load
Water

Water type : GWT

Coordinates of GWT points [m]

No. GWT location
X z X z X z
|—| -12.50 -5.00 2.00 -5.00 2.00 -4.50
| 4, 15.00 -4.50

Tensile crack
Tensile crack not input.

Earthquake

Horizontal seismic coefficient : Ky, = 0.0850
Vertical seismic coefficient: K, = 0.0440

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = 0.01 [m] o= -41.91 [°]
Center : Angles :

z= 1.19 [m] oo = 79.48 [°]
Radius : R= 6.52 [m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: Fz;= 279.55 kN/m

Sum of passive forces : Fp 764.72 kKN/m

1822.69 kNm/m
4985.96 kNm/m

Sliding moment : Mg
Resisting moment : Mp

Factor of safety = 2.74 > 1.50
Slope stability ACCEPTABLE
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David Abramaladze

Gabion Wall Design at Landslide #4
Verification at: km 0+170, Gabion Wall, H=5.0m
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David Abramaladze

Gabion Wall Design at Landslide #7
Verification at: km 0+025, Gabion Wall, H=4.0m

Gabion analysis

Input data
Project

Task

Part
Description
Customer
Author
Date
Project ID

Project number :

: Gabion Wall Design at Landslide #7

: Verification at: km 0+025, Gabion Wall, H=4.0m

: Embankment Fill Retain with Gabion Wall

: Roads Department

. David Abramaladze

1 19.04.2021

: "Tbilisi (Gldani)-Tianeti"_Landside Affected Sections Rehabilitation Project

DD_4

Settings
(input for current task)

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew

Allowable eccentricity : 0.333
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for overturning : } SF, = 1.50 [-]
Safety factor for sliding resistance : SFg = 1.50 [-]
Safety factor for bearing capacity : SFp = 1.50 [-]
Safety factor for mesh strength : SF, = 1.50 []
Reduction coefficients
Permanent design situation
Reduction coeff. of friction between blocks : i vf = 1.50 [-]
Material of blocks - filling
c
No- Name [kN7m3] [?] [kPa]
1 Material No. 1 18.00 30.00 5.00
Material of blocks - mesh
Strength Spacing of Bear.cap.
No. Name overh. vert. meshes | of front joint
R¢ [kN/m] v [m] Rg [kN/m]
1 Material No. 1 40.00 1.00 40.00
Geometry of structure
Width Height Offset .
No. B[] h [gm] [l Material
4 1.00 1.00 0.00 Material No. 1
3 2.00 1.00 0.00 Material No. 1
2 3.00 1.00 0.00 Material No. 1
1 3.00 1.00 - Material No. 1
Gabion slope = 6.00 °

1]
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- Gabion Wall Design at Landslide #7
David Abramaladze Verification at: km 0+025, Gabion Wall, H=4.0m

3.98 m
9.00 m3/m

Overall height
Overall wall volume

Soil parameters
EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic

Unit weight : y = 19.20 kN/m3
Stress-state : effective

Angle of internal friction : Pef = 15.10°
Cohesion of soil : Cef = 40.30 kPa
Angle of friction struc.-soil : 8§ = 10.00°

Soil : cohesive

Poisson's ratio : v = 035
Saturated unit weight : Ysat = 19.80 kN/m3
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%
Unit weight : y = 18.80 kN/m3
Stress-state : effective

Angle of internal friction : gpef = 18.70°
Cohesion of soil : Cef = 52.20 kPa
Angle of friction struc.-soll : § = 12.00°

Soil : cohesive

Poisson's ratio : v = 030
Saturated unit weight : Ysat = 20.00 kN/m3
Sand-gravel

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 35.00°
Cohesion of soil : Cef = 1.00 kPa
Angle of friction struc.-soil : 8§ = 23.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.20 kN/m3
Stones for Gabion

Unit weight : y = 18.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 38.00°
Cohesion of soil : Cef = 0.10 kPa
Angle of friction struc.-soil : 8§ = 25.00°

Soil : cohesionless
Saturated unit weight : Ysat = 18.00 kN/m3
Backfill

Assigned soil : Sand-gravel

Slope = 35.00 °

Geological profile and assigned soils

Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils

No. Thickness of layer Depth Altitude R s Pattern
t[m] z [m] [m]
EGE#2 -Clay Grey-blueish, Some Gravel
! 3.30| 0.00..3.30 | 0.00..-3.30 Insertions, Soft plastic
I 2|
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- Gabion Wall Design at Landslide #7

David Abramaladze Verification at: km 0+025, Gabion Wall, H=4.0m
Thick fl Depth Altitud
ickness ot layer ept titude Assigned soil Pattern
t [m] z [m] [m]
EGE#4_Elluvial Argilites, Clayed, Weathered
2 7.00 3.30..10.30 -3.30 . -10.30 S>~7 EEIvE AXI [0 9]
EGE#4_Elluvial Argilites, Clayed, Weathered
3 - 10300 -10.30..- 5 lel Tnsertions 25% @
Foundation

Type of foundation : soil from geological profile

Terrain profile
Terrain behind the structure is flat.

Water influence

GWT behind the structure lies at a depth of 2.00 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
' new change [kN/m2] [kN/m2] x [m] I [m] z [m]

1 Yes accidental 25.00 1.00 9.00 on terrain

2 Yes permanent 10.00 2.00 8.00 on terrain

3 Yes accidental 0.80 0.00 10.00 on terrain
No. Name

1 Traffic load

2  Pavement load

3  Snow load

Resistance on front face of the structure

Resistance on front face of the structure: at rest
Soil on front face of the structure - EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Soil thickness in front of structure h =100 m
Terrain shape in front of structure
Coordinate Depth
No.
x[m] z[m]

1 0.00 0.00

2 0.00 -1.00

3 -2.00 -1.00

4 -5.00 1.00

5 -6.00 1.00

Origin [0,0] is located in bottom left edge of construction.
Positive coordinate +z has downward direction.

Earthquake

Factor of horizontal acceleration Ky, = 0.0850
Factor of vertical acceleration Ky = 0.0440
Coeff. to compute point of application k.H =  0.66

Water below the GWT is free.
Solid unit weight Gg = 2.50

I 3
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David Abramaladze

Gabion Wall Design at Landslide #7
Verification at: km 0+025, Gabion Wall, H=4.0m

Global settings

Settings of the stage of construction
Design situation : permanent

Verification No. 1

Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.47 162.00 1.44 1.000
Earthq.- constr. 13.77 -1.47 -7.13 1.44 1.000
FF resistance -4.01 -0.33 0.98 0.04 1.000
Weight - earth wedge 0.00 -2.88 29.26 213 1.000
Earthquake - soil wedge 2.60 -2.84 -1.35 2.16 1.000
Active pressure 26.99 -1.33 25.88 2.87 1.000
Water pressure 23.92 -0.42 -1.05 2.91 1.000
Uplift pressure 0.00 -3.87 0.00 1.41 1.000
Earthq.- act.pressure 5.41 -2.45 8.23 2.79 1.000
Dynamic water pressure 2.37 -0.56 0.00 2.05 1.000
Traffic load 16.93 -1.31 13.89 2.79 1.000
Pavement load 5.99 -1.06 4.09 2.94 1.000
Snow load 0.56 -1.37 0.48 274 1.000
Snow load 0.00 -3.87 0.51 1.73 1.000
Verification of complete wall
Check for overturning stability
Resisting moment  Mgg = 429.66 kNm/m
Overturning moment Mg, = 115.99 kKNm/m
Safety factor = 3.70 > 1.50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hieg = 216.72 kN/m
Active horizontal force Hact = 69.36 kN/m
Safety factor = 3.12 > 1.50
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] -] [kPa]
1 52.90 24438 68.47 0.073 95.20
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [kKNm/m] [kN/m] [kN/m]
1 52.90 244.38 68.47
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- Gabion Wall Design at Landslide #7
David Abramaladze Verification at: km 0+025, Gabion Wall, H=4.0m

Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification

Max. eccentricity of normal force e 0.073
Maximum allowable eccentricity eg, = 0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom c
Bearing capacity of foundation soil Ry

Safety factor = 3.40 > 1.50
Bearing capacity of foundation soil is SATISFACTORY

95.20 kPa
324.00 kPa

Overall verification - bearing capacity of found. soil is SATISFACTORY

Dimensioning No. 1
Active pressure behind the structure - partial results

Layer Thickness o od Cd Y Sd Ka Comment
No. [m] | [’ [kPa] [kN/m3] [’
1 0.08 27.50 35.00 1.00 18.00 35.00 0.587
2 0.92 27.50 35.00 1.00 18.00 35.00 0.587
3 0.10 27.50 35.00 1.00 18.00 35.00 0.587
4 0.90 27.50 35.00 1.00 18.00 35.00 0.587
5 0.09 27.50 35.00 1.00 8.20 35.00 0.587
6 0.10 27.50 35.00 1.00 8.20 35.00 0.587
7 0.99 -6.00 35.00 1.00 8.20 23.00 0.205
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] oz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 0.00 0.00 0.00 0.00
0.08 1.40 0.00 0.00 0.00 0.00
5 0.08 1.40 0.00 0.00 0.00 0.00
0.99 17.90 0.00 9.68 4.47 8.59
3 0.99 17.90 0.00 9.68 4.47 8.59
1.10 19.78 0.00 10.79 4.98 9.57
4 1.10 19.78 0.00 10.79 4.98 9.57
2.00 36.00 0.00 20.30 9.38 18.01
5 2.00 36.00 0.00 20.30 9.38 18.01
2.09 36.77 0.94 20.75 9.58 18.41
6 2.09 36.77 0.94 20.75 9.58 18.41
2.20 37.62 1.98 21.26 9.82 18.86
7 2.20 37.62 1.98 6.79 6.49 1.98
3.19 4578 11.93 8.46 8.09 2.47
Earthquake effects (active earth pressure) - partial results
Layer  Thickness 0d B v Ka Kae Kae-Ka Comment
No. [m] [’] [’] |
1 0.08 35.00 0.00 5.08 0.587 0.705 0.118
I 5
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- Gabion Wall Design at Landslide #7

David Abramaladze Verification at: km 0+025, Gabion Wall, H=4.0m
Layer  Thickness Qd B \ Ka Kae Kae-Ka Comment
No. [m] [ [ [
2 0.92 35.00 0.00 5.08 0.587 0.705 0.118
3 0.10 35.00 0.00 5.08 0.587 0.705 0.118
4 0.90 35.00 0.00 5.08 0.587 0.705 0.118
5 0.09 35.00 0.00 8.43 0.587 0.809 0.222
6 0.10 35.00 0.00 8.43 0.587 0.809 0.222
7 0.99 35.00 0.00 8.43 0.205 0.295 0.091
Earthquake effects (active earth pressure)
Layer Start [m] Cz (o] Pressure Hor. comp. Vertical comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0.00 0.00 43.77 5.15 2.38 4.57
0.08 1.34 42.43 5.00 2.31 4.43
5 0.08 1.34 42.43 5.00 2.31 4.43
0.99 17.11 26.65 3.14 1.45 2.78
3 0.99 17.11 26.65 3.14 1.45 2.78
1.10 18.91 24.85 2.93 1.35 2.60
4 1.10 18.91 24.85 2.93 1.35 2.60
2.00 34.42 9.35 1.10 0.51 0.98
5 2.00 34.42 9.35 2.08 0.96 1.84
2.09 35.15 8.62 1.91 0.88 1.70
6 2.09 35.15 8.62 1.91 0.88 1.70
2.20 35.97 7.80 1.73 0.80 1.54
7 2.20 35.97 7.80 0.71 0.68 0.21
3.19 43.77 0.00 0.00 0.00 0.00
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0.00 -1.04 108.00 1.28 1.000
Earthqg.- constr. 9.18 -1.04 -4.75 1.28 1.000
FF resistance 0.00 -0.01 0.00 0.00 1.000
Weight - earth wedge 0.00 -1.89 29.26 2.03 1.000
Earthquake - soil wedge 2.60 -1.84 -1.35 2.06 1.000
Active pressure 18.16 -0.90 23.18 2.75 1.000
Water pressure 7.1 -0.08 0.72 3.1 1.000
Uplift pressure 0.00 -2.88 0.00 1.31 1.000
Earthqg.- act.pressure 3.40 -1.79 5.99 2.51 1.000
Dynamic water pressure 0.71 -0.16 0.00 1.94 1.000
Traffic load 11.18 -0.89 12.13 2.65 1.000
Pavement load 3.72 -0.61 3.40 2.82 1.000
Snow load 0.37 -0.97 0.42 2.60 1.000
Snow load 0.00 -2.88 0.51 1.63 1.000

Verification of construction joint above the block No.: 1

Check for overturning stability
Resisting moment  M;gg = 313.60 kKNm/m

Overturning moment Mg, = 50.09 kNm/m
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David Abramaladze

Verification at: km 0+025, Gabion Wall, H=4.0m

Gabion Wall Design at Landslide #7

Safety factor = 6.26 > 1.50

Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force Hieg =

Active horizontal force Hact

Safety factor = 3.19 > 1.50
Joint for slip is SATISFACTORY

Maximum pressure on the bottom block
Red.Coeff. by offset of top block
Average value of pressure on face
Shear force transferred by friction

119.77 kN/m
37.55 kN/m

63.14 kPa
1.00

27.15 kPa
85.21 kN/m

Bearing capacity against transverse pressure:

Joint bear.capacity = 40.00 kN/m
Computed stress-state = 13.50 kN/m

Safety factor = 2.96 > 1.50

Transverse pressure check is SATISFACTORY

Joint btw. blocks check:
Mesh material bear.capacity
Computed stress-state

Safety factor = 2.96 > 1.50

40.00 kN/m
13.50 kN/m

Joint between blocks is SATISFACTORY

Name : Verification

Description : Joint above the block#1

Stage - analysis : 1 - 1

3.p8

A

25.00

Q o

O .
— O — |
0-7::
5 5
o9 o ©

+z

0.0440

— 0.00 (0.00)

— 2.00 (-2.00)

— 4.00 (-4.00)

— 6.00 (-6.00)
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David Abramaladze

Gabion Wall Design at Landslide #7
Verification at: km 0+025, Gabion Wall, H=4.0m

Slope stability analysis
Input data
Project

Settings
(input for current task)

Stability analysis

Earthquake analysis : Standard
Verification methodology : Safety factors (ASD)

Safety factors
Permanent design situation

Safety factor : SFg = 1.50 [-]
Interface
No. Interface location Coordinates of interface points [m]
X z X z X z
1 . -10.48 -4.87 -6.31 -4.87 -4.81 -3.87
ﬁ -3.31 -2.87 -1.31 -2.87 -1.22 -2.09
] -1.20 -1.88 -1.11 -0.99 -1.10 -0.89
-0.99 0.10 0.00 0.00 7.55 0.00
12.57 0.00
2 ﬁ -1.11 -0.99 -0.10 -0.99 0.00 0.00
3 -1.41 -3.87 1.57 -4.19 1.68 -3.19
ﬁ 1.78 -2.20 4.41 -2.20 5.98 -1.10
7.55 0.00
4 ﬁ -0.10 -0.99 0.89 -1.10
5 -1.22 -2.09 0.79 -2.09 0.89 -1.10
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- Gabion Wall Design at Landslide #7
David Abramaladze Verification at: km 0+025, Gabion Wall, H=4.0m
No. Interface location Coordinates of interface points [m]
X z | X z | X z
6 [T 0.79 -2.09 1.78 -2.20
7 ﬁ 1.57 -4.19 2.84 -3.30 4.41 -2.20
8 -4.81 -3.87 -1.41 -3.87 -1.31 -2.88
9 ﬁ 2.84 -3.30 12.57 -3.30
10 ﬁ -10.48 -10.30 12.57 -10.30
Soil parameters - effective stress state
No. Name Pattern i i L4
] [kPa] [kN/m3]
1 EGE#Z -Clay Grey-blueish, Some Gravel Insertions, Soft 15.10 40.30 1920
plastic
2 EGE#'4_EIIuv!aI Argilites, Clayed, Weathered Gravel 18.70 5220 18.80
Insertions 25%
o o o
— o— O
3 Sand-gravel —o 6— O - 35.00 1.00 18.00
L o__ 0o _o
5 [9) [) <
4 Stones for Gabion 38.00 0.10 18.00
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David Abramaladze

Gabion Wall Design at Landslide #7
Verification at: km 0+025, Gabion Wall, H=4.0m

Soil parameters - uplift

4 Stones for Gabion

No. Name Pattern Ysat Ys n
[kN/m3] [kN/m3] [-]
1 EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft T —— = == 19.80
plastic | )
oY oV
EGE#4_Elluvial Argilites, Clayed, Weathered Gravel
2 Insertions 25% o © OO ° ) 20.00
] o
T o o o
- 0— O
3 Sand-gravel —© 6— O - 18.20
L o__ o _o
> 9 [o) <

Soil parameters

EGE#2 -Clay Grey-blueish, Some Gravel Insertions, Soft plastic

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

y = 19.20 kN/m3
effective
goef = 15.10°

Cef = 40.30 kPa
vsat= 19.80 kN/m3

EGE#4_Elluvial Argilites, Clayed, Weathered Gravel Insertions 25%

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

Sand-gravel

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

Stones for Gabion

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :
Saturated unit weight :

y = 18.80 kN/m3
effective

gef = 18.70°

Cef = 52.20 kPa
Ysat = 20.00 kN/m3
y = 18.00 kN/m3
effective

Pef = 35.00°

Cef = 1.00 kPa

veat= 18.20 kN/m3

y = 18.00 kN/m3
effective

gef = 38.00°

Cef = 0.10kPa

vsat= 18.00 kN/m3
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- Gabion Wall Design at Landslide #7
David Abramaladze Verification at: km 0+025, Gabion Wall, H=4.0m
Rigid bodies
No. Name Sample [kN7m3]
1 Material of structure - 18.00
Assigning and surfaces
No. s el Coordinates of surface points [m] Asmglned
X z \ X z soil
1 1 -0.1 -0. . .
EI 8 gg 8 ?g (1) ?8 8 gg Material of structure
j\L -1 .11 -0.99 -
2 5.98 -1.10 7.55 0.00
& 0.00 0.00 -0.10 .0.99 Sand-gravel
3 0.79 -2.09 0.89 -1.10 ,
}:_1’7‘ 0.10 -0.99 111 -0.99 Material of structure
ﬂ -1.20 -1.88 -1.22 -2.09 -
4 1.78 -2.20 4.41 -2.20 Sand-aravel
5.98 -1.10 0.89 -1.10 9
0.79 -2.09
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David Abramaladze

Verification at: km 0+025, Gabion Wall, H=4.0m

Gabion Wall Design at Landslide #7

No. e e xCoordmatezs of s‘urfaci points [m]z Aszlgil:ed
5 12.57 -3.30 12.57 0.00 EGE#Z-Clay Grey-blueish,
&l Some Gravel Insertions,
7.55 0.00 5.98 -1.10 goft plastic
f\_{/ 4.41 -2.20 2.84 -3.30 -
6 -1.41 -3.87 -1.31 -2.88 EGE#4_EIIuviaI Argilites,
&L Clayed, Weathered Gravel
-1.31 -2.87 -3.31 -2.87 |nsertions 25%
7 -1.31 -2.88 -1.41 -3.87 )
& 157 4.19 168 319 Material of structure
ﬂ 1.78 -2.20 0.79 -2.09
-1 .22 -2.09 -1 .31 -2.87 -
8 2.84 -3.30 4.41 -2.20 Sand-aravel
EL — 178 -2.20 168 -3.19 s
9 12.57 -10.30 12.57 -3.30 EGE#4_EIIuviaI Argilites,
& Clayed, Weathered Gravel
2.84 -3.30 1.57 -4.19 |hsertions 25%
j\j/ -1.41 -3.87 -4.81 -3.87
] -6.31 -4.87 -10.48 -4.87
-10.48 -10.30

12]

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Gross Energy Group | +995 577 545 777| d.tkebuchava@gegroup.org| http://www.gegroup.org ]



- Gabion Wall Design at Landslide #7
David Abramaladze Verification at: km 0+025, Gabion Wall, H=4.0m
No. Surface position Coordinates of surface points [m] ASS|g_ned
X z X z soil
10 1048 1030  -1048  -15.30 £G4 _Eluvial Argiites,
Clayed, Weathered G I
_/Cf%_[/ 1257 1530 1257 1030 precmiins oeop oo
Surcharge
N T T f acti Location = Origin Length Width Slope Magnitude
O. e e OrT action
o o z[m]  x[m] Ifm]  b[m] alFl @anfhFl @ unit
1 strip accidental onterrain x=1.00 1=9.00 0.00 25.00 kN/m2
2 strip permanent on terrain x=2.00 | =8.00 0.00 10.00 kN/m2
3 strip accidental onterrain x=0.00 1=10.00 0.00 0.80 kN/m2
Surcharges
No. Name
1 Traffic load
2 Pavement load
3 Snow load
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
X z X z X z
-10.48 -4.19 0.80 -4.19 0.80 -2.00
FL 12.57 -2.00
1
Tensile crack
Tensile crack not input.
Earthquake
Horizontal seismic coefficient : Ky, = 0.0850
Vertical seismic coefficient: K, = 0.0440
Settings of the stage of construction
Design situation : permanent
I 13|

[GEO5 - Gabion | version 5.2020.45.0 | hardware key 5647 / 2 | Designing&Consulting Company BT Ltd | Copyright © 2020 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Gross Energy Group | +995 577 545 777| d.tkebuchava@gegroup.org| http://www.gegroup.org ]



David Abramaladze

Gabion Wall Design at Landslide #7
Verification at: km 0+025, Gabion Wall, H=4.0m

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = -3.02 [m]
Center :

z= 4.36 [m]
Radius : R= 9.69 [m]

o -19.14 ]

63.26 [°]

a2

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: Fz= 323.50 kN/m
Sum of passive forces : Fp = 785.41 kN/m

Sliding moment : Mg = 3134.76 KNm/m
Resisting moment : M, = 7610.66 kNm/m
Factor of safety = 2.43 > 1.50

Slope stability ACCEPTABLE

14|
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303930 303900 3m(¢13—63§)m60%5 8O0 doEEmos
ek ) (43859 ) Seoso bop @y (@)
(@) ()
1 |[0+000 0+005 0.534 5 2.67
2 |0+005 0+010 0.5787 5 2.89
3 |0+010 0+015 0.8889 5 4.44
4 |0+015 0+020 0.3531 5 1.77
5 10+020 0+025 0.3867 5 1.93
6 |0+025 0+030 0.4903 5 2.45
7 10+030 0+035 0.5028 5 2.51
8 |0+035 0+040 0.4409 5 2.20
9 |0+040 0+045 0.3673 5 1.84
10 (0+045 0+050 0.3757 5 1.88
11 [0+050 0+055 0.3133 5 1.57
12 |0+055 0+060 0.3475 5 1.74
13 [0+060 0+065 0.3913 5 1.96
14 |[0+065 0+070 0.4328 5 2.16
15 |0+070 0+075 0.4232 5 2.12
16 |[0+075 0+080 0.3786 5 1.89
17 (0+080 0+085 0.3014 5 1.51
18 |0+085 0+090 0.3142 5 1.57
19 (0+090 0+095 0.3267 5 1.63
20 |0+095 0+100 0.3911 5 1.96
21 |0+100 0+105 0.4479 5 2.24
22 |0+105 0+110 0.5216 5 2.61
23 |0+110 0+115 0.524 5 2.62
24 |0+115 0+120 0.5432 5 2.72
25 0+120 0+125 0.5532 5 2.77
26 |0+125 0+130 0.5838 5 2.92
27 |0+130 0+135 0.4584 5 2.29
28 |0+135 0+140 0.4909 5 2.45
29 |0+140 0+145 0.5195 5 2.60
30 |0+145 0+150 0.5491 5 2.75
31 |0+150 0+155 0.5845 5 2.92
32 |0+155 0+160 0.6552 5 3.28
33 |0+160 0+165 0.6858 5 343
34 |0+165 0+170 0.6716 5 3.36
35 |0+170 0+175 0.6958 5 3.48
36 |0+175 0+180 0.7221 5 3.61
37 |0+180 0+185 0.7447 5 3.72
38 |0+185 0+190 0.7582 5 3.79




39 |0+190 0+195 0.7595 5 3.80
40 [0+195 0+200 0.7828 5 3.91
41 |[0+200 0+205 0.8067 5 4.03
42 (0+205 0+210 0.824 5 4.12
43 |0+210 0+215 0.8003 5 4.00
44 |0+215 0+220 0.7847 5 3.92
45 (0+220 0+225 0.7475 5 3.74
46 |0+225 0+230 0.7286 5 3.64
47 |0+230 0+235 0.6853 5 3.43
48 |0+235 0+240 0.6497 5 3.25
49 (0+240 0+245 0.629 5 3.15
50 |0+245 0+250 0.6391 5 3.20
51 |0+250 0+255 0.6472 5 3.24
52 |0+255 0+260 0.6622 5 3.31
53 0+260 0+265 0.6964 5 3.48
54 [0+265 0+270 0.708 5 3.54
55 [0+270 0+275 0.6576 5 3.29
56 |0+275 0+280 0.6365 5 3.18
57 |(0+280 0+285 0.6392 5 3.20
58 |0+285 0+290 0.563 5 2.82
59 [0+290 0+295 0.5806 5 2.90
60 [0+295 0+300 0.5176 5 2.59
61 [0+300 0+305 0.5055 5 2.53
62 |0+305 0+310 0.4871 5 2.44
63 (0+310 0+315 0.4645 5 2.32
64 |0+315 0+320 0.4456 5 2.23
65 [0+320 0+325 0.9276 5 4.64
66 |[0+325 0+330 0.9276 5 4.64
67 |[0+330 0+335 0.9276 5 4.64
68 |0+335 0+340 0.9276 5 4.64
69 (0+340 0+345 0.9276 5 4.64
70 |0+345 0+350 0.9276 5 4.64
71 |0+350 0+355 0.9276 5 4.64
72 [0+355 0+360 0.9276 5 4.64
73 |0+360 0+365 0.9276 5 4.64
74 |0+365 0+370 0.9276 5 4.64
75 |[0+370 0+375 0.9276 5 4.64
76 |0+375 0+380 0.9276 5 4.64
77 |0+380 0+385 0.5526 5 2.76
78 |0+385 0+390 0.6371 5 3.19
79 |0+390 0+395 0.7318 5 3.66
80 |0+395 0+400 0.7174 5 3.59
81 (0+400 0+405 0.7744 5 3.87
82 |0+405 0+410 0.8215 5 4.11
83 [0+410 0+415 0.8875 5 4.44
84 (0+415 0+420 0.9377 5 4.69
85 [0+420 0+425 0.9369 5 4.68
86 |0+425 0+430 0.9494 5 4.75
87 |(0+430 0+435 0.9458 5 4.73
88 |0+435 0+440 0.9526 5 4.76
89 [0+440 0+445 0.9538 5 4.77
90 (0+445 0+450 0.9748 5 4.87
91 |0+450 0+455 0.9748 5 4.87




92 |0+455 0+460 0.9748 5 4.87
93 (0+460 0+465 0.9748 5 4.87
94 |0+465 0+470 1.1081 5 5.54
95 |[0+470 0+475 0.9835 5 4.92
96 (0+475 0+480 0.7321 5 3.66
97 |0+480 0+485 0.6996 5 3.50
98 |0+485 0+490 0.7321 5 3.66
99 (0+490 0+495 0.7321 5 3.66
100 |0+495 0+500 0.7606 5 3.80
101 |0+500 0+505 0.6792 5 3.40
102 |0+505 0+510 0.6639 5 3.32
103 |0+510 0+515 0.6646 5 3.32
104 |0+515 0+520 0.725 5 3.63
105 |0+520 0+525 0.7492 5 3.75
106 |0+525 0+530 0.6651 5 3.33
107 |0+530 0+535 0.6796 5 3.40
108 |0+535 0+540 0.7129 5 3.56
109 |0+540 0+545 0.7971 5 3.99
110 |0+545 0+549 0.8658 4 3.46
111 |0+600 0+605 0.7269 5 3.63
112 |0+605 0+610 0.6974 5 3.49
113 |0+610 0+615 0.8787 5 4.39
114 |0+615 0+620 0.9206 5 4.60
115 |0+620 0+625 0.7853 5 3.93
116 |0+625 0+630 0.8709 5 4.35
117 |0+630 0+635 0.8279 5 4.14
118 |0+635 0+640 0.7817 5 3.91
119 |0+640 0+645 0.783 5 3.92
120 |0+645 0+650 0.7293 5 3.65
121 |0+650 0+655 0.9534 5 4.77
122 |0+655 0+660 0.8722 5 4.36
123 |0+660 0+665 0.9466 5 4.73
124 |0+665 0+670 0.9601 5 4.80
125 |0+670 0+675 1.0429 5 5.21
126 |0+675 0+680 0.9711 5 4.86
127 |0+680 0+685 0.9028 5 4.51
128 |0+685 0+690 0.8883 5 4.44
129 |0+690 0+695 0.9212 5 4.61
130 |0+695 0+700 0.9909 5 4.95
131 |0+700 0+705 1.0035 5 5.02
132 |0+705 0+710 0.96 5 4.80
133 |0+710 0+715 0.9739 5 4.87
134 |0+715 0+720 0.9476 5 4.74
135 |0+720 0+725 0.8894 5 4.45
136 |0+725 0+730 0.8752 5 4.38
137 |0+730 0+735 0.9197 5 4.60
138 |0+735 0+740 0.92 5 4.60
139 |0+740 0+743.657 0.6093 3.657 2.23
501.44
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# _‘ _ d@oando LoaGdy 5
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1 |0+010 0+015 0.524 5 2.62
2 |0+015 0+020 0.6268 5 3.13
3 |0+020 0+025 0.7094 5 3.55
4 10+025 0+030 0.5068 5 2.53
5 [0+030 0+035 0.4965 5 2.48
6 |0+035 0+040 0.4961 5 2.48
7 |0+040 0+045 0.5163 5 2.58
8 |0+045 0+050 0.5433 5 2.72
9 |0+050 0+055 0.5927 5 2.96
10 [0+055 0+060 0.6611 5 3.31
11 |0+060 0+065 0.7443 5 3.72
12 |0+065 0+070 0.7375 5 3.69
13 |0+070 0+075 0.6403 5 3.20
14 |(0+075 0+080 0.5574 5 2.79
15 (0+080 0+085 0.486 5 2.43
16 |[0+085 0+090 0.4746 5 2.37
17 [0+090 0+095 0.4848 5 2.42
18 |[0+095 0+097 0.4848 2 0.97

49.96
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 | CL-101 0 114 114 0.7 0.5 114.0 79.8 302.1 40 116 0 0
2 | cL-102 0 179 179 0.7 0.5 44.8 0.0 474.4 63 181 0 0
3 | CL-103 0 470 470 1.5 1.1 1700.5 673.3 27025 447 282 0 470 0
3 | CL-103 470 490 20 1.5 1.1 66.0 20.3 115.0 19 12 0 50 0
5 | CL-103 600 690 90 1.5 1.1 174.3 1471 517.5 86 54 0 105 0
6 | CL-103 690 735 45 1.5 1.1 243.7 38.2 258.8 43 27 0 61 0
7 | CL-104 0 20 20 1.0 1.0 53.2 18.1 85.0 11 7 0 27 0
8 | CL-104 20 94 74 2.0 1.0 132.6 100.0 314.5 40 25 0 74 0
9 | CL-105 0 25 25 2.5 1.6 44.8 49.2 222.5 61 39 0 25 0
10 | CL-105 25 95 70 2.5 1.6 125.4 288.4 623.0 169 109 0 70 0
11 | CL-105 95 107 12 2.5 1.6 215 38.2 106.8 29 19 0 12 0
12 | CL-106 0 180 180 2.5 1.6 322.5 4141.3 1602.0 436 265 0 0 180
13 | CL-106 180 231 51 2.5 1.6 91.4 1376.9 453.9 123 75 0 0 77
14 | CL-107 0 100 100 1.5 179.1 378.0 575.0 95 60 0 100 0
15 | CL-107 100 155 55 1.5 1.1 98.5 148.6 316.3 52 33 0 80 0
3412.2] 74976 8 669.2 17123 1007.6 297.0 1074.0 257.0
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 11.00 12.00 13.00 14.00
1.00| 1.00 101.00 22.00 0+000 0+114 114.00 | 334.00 32.00 32.00 302.00 28.00 274.00 32.00
2.00( 2.00 || 102.00 23.00 0+000 0+179 179.00 484.00 29.00 29.00 455.00 47.00 408.00 29.00
3.00|f 3.00 || 103.00 43-44 0+000 0+744 744.00 | 2295.00 44.00 44.00 2251.00 220.00 2031.00 44.00
4.00 | 4.00| 104.00 44.00 0+000 0+102 102.00 431.00 4.00 4.00 427.00 30.00 397.00 4.00
5.00 | 5.00 || 105.00 46.00 0+000 0+108 108.00 | 392.00 42.00 42.00 350.00 31.00 319.00 42.00
6.00 || 6.00 | 106.00 54.00 0+000 0+231 231.00 937.00 9.00 9.00 928.00 0.00 928.00 9.00
7.00( 7.00| 107.00 55.00 0+000 0+155 155.00 | 534.00 105.00 105.00 429.00 42.00 387.00 105.00
%530 1633.00 | 5407.00 | 265.00 || 265.00 5142.00 398.00 4744.00 265.00




,»,00sLsbgIFoBmgdmhozo 360dz69wMmdOL MdOEOLO (AE60)- 1056300l LosgBHMIMdOEM FBOL (35e 39 IH056gdME Fmbsozzgmgd by
3909eHmo »dbgdol dglifogzrs s AgHygm-bsfobosmdgam wmbolidogdgdol go@s®mgdol doBBom BoLGMYdYE0 bsdw)domgdol LadHmgddm-
Lobox Mo0m0oibaM s LsEgbIM M 3MMEIEIMYOOL Bo@oMgdalimsh s3s3doMgdwwo &9gdbolzm®mo m3Magb@sool Bgwygbaty
3mAbobm®gdob gofggolomzol”

Qbsmmo 16:
LoYMH 960 BoggdMdgdol dmfigmdol Mfyolo



»3003lsbgdfogmgd®ogo 360dg6gwmdol Mmdomolio(ammsbo)-m0sbgmols Lssg@mdmdogm abol (se3gmer EsHosbgdMm dmbszzgmgdby dgfiydmao mMdBgdOL Aglfsgams s 9fyge-Lisfobosmdgam Mmbolidogdgdols aadatgdols 3oBboo Bslisdagdgwo Lsdmdsmgdol bsd®mgd@m-LobsOhxmsmosbgm ©s boghgbwoghm
36mE9EMOIPOL hoBIMIdLmB ©s353d06IPRMwo Bgdbozn®o ©m3mMdgbBogool dgwagboby dmaLsbm®gdol gsfigzolomgol™

gdsBgmds, bogBgh-bsdgy DemaGom gedombol Lagmabo P30 mosdgtifhod Sneonoomiol 3g3560gm6op bdsdomobgdnmo pHubol (Alg) Godob
3 Bopgdmdgdol Godgdo XK1 bagogHaion agodadboeso ety 3aRmmgdob - "GgBadydol” dofymds
3%6@ob & (]301(??%);:][?01) 20x1.0x1.0 Typar SF-32 as30mbgdols ©o oVgods
Bol lsf)s(;m:‘]i;f:‘)lf‘:z];w]s'\“ﬂ @) ‘i’]('i“k']r’;;’il‘j"*’ ﬂmg’;mi‘m aﬂd:’i‘:i‘élﬁ"lw 1‘)(5)‘12??({‘1)‘{16‘{]@” C 25/30 genslols Jagdo beodom |, t% &
ohob ?)“lmg\mﬁ hup\nﬂoﬁ(ghﬁr);; ?)“lmg\mﬁ huyr\nﬂoﬁxgﬁna J{N’Q’”l‘ b.\?mmﬁn P @‘-B?)nls 9 n‘m:?m - ‘](2” N ?).\?mt'yﬁu?mls Qo (]33}'” berdoo ey 6”) JIRIRYOOBOGOD a;]m(’);]dh(jn@o (’1(;05.\—5;]{)!‘1801& 120-200 33 i — é
# | cgcdon bog&dy O st by dogebo (7 6 anagsen | 02000000 | Tio0.200 a9 . Typar SF-32 | 2.00X2.250X0.60 | ¢aesigdols | Hacodydob, | 2 8 S | P
bobols Ne (@) . . 3@ abHoo ‘ J (' 'H( oo, dodon asd0mbols 39000009 | 390am@oda| 3adaam@odada | bmdols sbsi@ax0 Lobi@dgds gamgdol ©s f g z \% g
30 & HISki] 312909 ] 3909 3409 3093 0 JInJ Q e g 2 b
(CL) @) @) 2.(;?1\;3)2:'0 J90gdob “‘“a‘";';f oo "BoGadgdol” 3o dgmo | o dogngdols b 3930 4X2X0.5 [ bododliadogol | 2 F ?f; =S
30 YgLoglgdow JI0Jobs s qomadolimaols a a Ygbog oo 9®599dgd0ls 30600 9356 T 5 ﬁz =)
s | bsseiel efaps | ebbaegs S ILXCN BRI B i S P PG s B T e I R B I L R T SR £ R
s @) @) = 3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
1 [ cL-101 6 14 8 3.0 2.0 47.0 47.0 13.4 3.2 20 40 35.2
2 | cL-101 14 78 64 4.0 3.0 916.2 916.2 332.7 37.8 288 576 4224
3 | cL-101 78 88 10 3.0 2.0 66.7 66.7 21.0 4.0 25 50 44.0
4 | cL-101 88 104 16 4.0 3.0 208.4 208.4 78.8 9.4 72 144 105.6
5 [ ci101 ] 104 108 4 3.0 2.0 212 21.2 6.4 1.6 10 20 17.6
6 | cL1o1] 108 112 4 2.0 2.0 16.2 16.2 56 1.6 6 12 13.2
7 | cL-102 15 23 8 25 4.0 1004 100.4 64.8 6.6 44.0 75 8.0 4.9 10.779 20 20.0 24.0
8 | cL1o2] 23 27 4 5.0 5.0 102.1 81.7 20.4 86.0 4.9 44.0 46 4.0 24 5.390 20 20.0 24.0
9 | cL1o2] 27 175 148 7.0 5.0 6436.8 5149.4 12874 | 44104 1814 2279.2 168.7 148.0 90.6 199.415 1036 1036.0[ 12432
10 [ cL102 | 175 179 4 5.0 5.0 112.9 90.3 226 84.4 4.9 44.0 46 4.0 24 5.390 20 20.0 24.0
11 | cL-103 0 512 512 4.0 3.0 95838 | 4453.0 5130.8 2889.6 302.1 2304 4608 3379.2
12 | cL-103 530 548 18 5.0 4.0 391.3 55.6 335.7 171.9 14.52 126 252 158.4
13 | cL-103 565 710 136 4.0 3.0 27937 | 397.0 2396.7 784.1 80.2 612 1224 897.6
14 | cL-104 0 102 102 4.0 3.0 20656 | 189.0 1876.6 586.0 60.2 459 918 673.2
15 | cL-105 27 35 8 5.0 4.0 251.5 226.4 25.2 136.0 8.22 88.0 75 8.0 4.9 10.779 40 40.0 48.0 160.0
16 | cL-105 35 39 4 75 6.5 289.3 245.9 434 180.0 6.10 66.0) 5.8 4.0 24 5.390 30 30.0 36.0 195.0
17 | cL-105 39 67 28 9.0 6.5 2507.0 | 9345 1572.5 1466.5 42.70 554.4 403 28.0 17.1 37.727 252 252.0 3024 1638.0
18 | cL-105 67 71 4 75 6.5 302.0 171.7 130.3 176.8 6.10 66.0) 5.8 4.0 24 5.390 30 30.0 36.0 195.0
19 | cL-105 71 75 4 5.0 4.0 149.8 130.3 19.5 68.4 411 44.0 3.8 4.0 24 5.390 20 20.0 24.0 80.0
20 | cL-106 0 216 216 5.0 4.0 80545 | 1501.1 6553.5 2429.1 169.3 1620 3240 1188.0
21| ci107] 10 14 4 2.0 2.0 22.0 0.0 22.0 6.6 1.6 6 12 13.2
22 | ci1o7 ] 14 58 44 4.0 3.0 764.6 76.5 688.2 244.4 26.0 198 396 290.4
23| cL107] 58 138 80 3.0 2.0 784.6 94 775.2 201.0 32.0 200 400 352.0
24| c107] 138 150 12 2.0 2.0 64.8 0.0 64.8 20.8 48 18 36 39.6
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,»,00sLsbgIFoBmgdmhozo 360dz69wMmdOL MdOEOLO (AE60)- 1056300l LosgBHMIMdOEM FBOL (35e 39 IH056gdME Fmbsozzgmgd by
3909eHmo »dbgdol dglifogzrs s AgHygm-bsfobosmdgam wmbolidogdgdol go@s®mgdol doBBom BoLGMYdYE0 bsdw)domgdol LadHmgddm-
Lobox Mo0m0oibaM s LsEgbIM M 3MMEIEIMYOOL Bo@oMgdalimsh s3s3doMgdwwo &9gdbolzm®mo m3Magb@sool Bgwygbaty
3mAbobm®gdob gofggolomzol”

Qbsmmo 17:
0950059@ 560 dogdols Imfigmdol Mfyolo



»30000bbyWIFoxgmgdMozo 3608zbgErmdol MBOMOLO(REEsb0)-0056gmol Lvsg@mdmdowm aBbol 3smm3gme sb0sbgdmem dmbs3zzgmgdby dgfydwmo mdBYdoL Ggbfagws s Igfigge-
bofobosmdgam ®mBolidogdgdol go3sMgdol doBboo Rsba@sMgdgwo Ladwdscmgdol Ladmmgddm-LobsOxmsm®ogbgm s LsGgbwghm 3MMEgIEMMIOOL BoBIMYBLME ©s3agdomgdmemo
H9dbogmto m3mdgbdssool 99wagbaty 9mdbabeygdols ysfggolsmzgol

§9owa58@oM0 doegdol dmgrmmdsms vfigobo

do@gdo 3Hol gBIol bobol 6mIMom s Fsmo dEdOMIdYdom (30)

56%mdogd
# B532g850b - oLLYEYOS ® s 0 65mggbmds | CUL_CL-101-01 | CUL_CL-102-01 | CUL_CL-103-01 || CUL_CL-105-01 | CUL_CL-106-01 | CUL_CL-106-02
0+000 0+005 0+552 0+000 0+135 0+191
1 2 3 4 5 6 7 8 9 10
1.00 |3%96@0b @0l Lodydsmgdo
doangdol go®dgdm s@lgdgmo aGybGol sdydaggds
1.10 [gJbgogo®™G0m, PSHGOMZS >3BMMNgomdmgmgdby s bowgs 9 2 244.30
bogocdo 109.0 42,0 1632.0 334.0 62.3 65.0
2.00 |omo-gdmb@ogol Lsdygdsmgdo
@/d Boangdols boggdmdgdol - Lomogolgdol, g@mgdol s Lgjizogool,
2.10 [%900l ©gdmb@ogo s oba®ggs, wsdgodmgs Y 52.05
>33Mmg00d3mgegdby s B@SbLIMAEMYos bogsd Jo 25.0 13.1 13.9
J3085-bgBmgobo Lsgndgmols dmfymds dogngdol Gsbob J393 ©s 5
3.00 3 99.35
LB 336> 5.4 44 68.0 10.0 5.8 5.8
4.00 |3098G06 dgemo Boggdols dmGsbs s dmb@sgo
4.10 [D=1050 33 dows ©osdBg@mols doangdo 3 34.00 10 12.0 12.0
4.20 |D=1250 33 dows wosd@gcols dogngdo 9 15.00 15.0
5.00 |D=500 33 wosdgd®@oli Bognol JmGsbs ws dmbGogo &l 9.20 9.20
4306559@Mbols dmbmmomygdo dogmols Gobol, Lamsgobgdol,
6.00 ROHMgdol, Jdommgdol, B0dmgdo Zgdol dmfymds - Sepomdy hsbbds
’ Joa0mgdols 8mb@sgols s ggges bbgs ©adkdsdyg LsdnBsmgdols
hsngemom
fc=500 335> ©gbsmdol bwg@mol 3Jmby >MIs@y@mon go@galols
6.10 |dmVymds Jotryoagddo 6(\150 39.53
0.80 0.14 35.78 1.25 0.77 0.77
6.20 [C 25/30 39B™bols ImIbogds saombyg s Yomodgddo holibds 9 217.5 7.7 4.05 178.2 12.7 7.4 7.4
6.30 |C-8/10 d3g@mbols dmdbowgds swyomby holibds 9 11.0 08 115 6.2 13 08 08
7.00 [gomspol bygds domgdol Fysmdodmgd dgdbg
7.10 |gomspol gbog@gdols dnfymds, bmdom 1.7 3 X1.23 (3500 3 1 1 1
7.20 |gomspol gbog@dgdols dnfymds, bmdom 0.93 X 0.8 3 (3500 1 1
7.30 |gogmooli bog®gdol dnfymds, bmdom 2.23 X1.23 (35600 1 1
bamagolgdol s Fysmdodpmgdo kgdol 3563980 m@o ggbs
8.00 |, & 506.2
9.00 4 3065-39@Mbol s aMBGoAgdgmo Boangdol EES6ol Fgomsb ©s
’ bomsgolbgdmsb gemgdgb@gdmsb Log@hol gghmgdgdol wspdsbgs
bdmd gmgobo Folsgns @/d doangdols Gymagdl Jm@ols dglsdsdolo
9.10 a 11.0
bobobols dobggom 11.0
9.20 |39396@& 0L blbsco 3 22.0 22.0
10.00("®g6mb emgodgdol" dmfymds
10.10{@ b0l qwgodgdo, Loljom h=0.23 dgH@o; & 258.0 36.0 12.0 96.0 42.0 36.0 36.0
960l ggodgdol Ladop@gdo (d=16 33 ©osdgB®ols s@®s@ydols
10.20| ¢ oo ¢ ¢ ¢ 451.5
563Gbo) » 813 40.6 72.2 94.8 813 813
10.30| 3900 bmdoon 120-200 33 Ggbmbs @s godombols glsgbgdow 9 59.3 8.3 28 29 1 9.7 8.3 8.3
11.00 |33 3duBosmo Ggbmb mgodgdol J393-bsggbog ¥ 314.0 42.0 14.0 125.0 49.0 42.0 42.0
J3030L gg9bsg@s gmyGomgdymo dogmgdol po@Bgdem ©s Ygbgdse 3
12.00 3 185.0
©5H4336> 32.0 522 50.4 50.4
13.00 ;]30;3‘;1563'3(»306;6 2996@0L gabsg@s Bognol ao@Pgdm ©s 9 1452.3
B0bgosE ©5EGJY3b> 15.5 36.8 1216.0 178.0 3.0 3.0
14.00 [60g-xg®@bol odob dg§mbols @@ 3 12.0 30 30 30 30




,»,00sLsbgIFoBmgdmhozo 360dz69wMmdOL MdOEOLO (AE60)- 1056300l LosgBHMIMdOEM FBOL (35e 39 IH056gdME Fmbsozzgmgd by
3909eHmo »dbgdol dglifogzrs s AgHygm-bsfobosmdgam wmbolidogdgdol go@s®mgdol doBBom BoLGMYdYE0 bsdw)domgdol LadHmgddm-
Lobox Mo0m0oibaM s LsEgbIM M 3MMEIEIMYOOL Bo@oMgdalimsh s3s3doMgdwwo &9gdbolzm®mo m3Magb@sool Bgwygbaty
3mAbobm®gdob gofggolomzol”

Qbsmmo 18:
L5 BOM LsTMLOL dmfigmdol MfHyolo



»00QLbgITonmgdMogzo 36033690mdOL MBOEWOLO(REEI50)-0056gmMolL Lssg@mdmdowwm abHbol 3339 IB0sbYdIME Bmbs33900gdbY dgfiydmeo Mdbgdol dglfjsgers s dgligg®-Lofobssmdgam MMbBolidogdgdol s@sMmgdols
doBbom Bsbs@IMgdgo LsdMGsmgdol Ladmmgd@m-Lobstrxmommosbgm ©s LBsGHIbEIPM 3BGMEIEMOIOOL RoEIMIOLMB ©35380MmIdMmo Hgdbo3MMo m3IMBYbEs3ool 990aabs%g IMALsbmMgdol gsfiggolsmgols

bagbom Lsdmbol dmFymdol dmisygmmdsmns 4Fyobo

>0 JdsMgmds

dofol gog0bby

h=200 33 LoLJol Logydgemol Jggos ggbols
dofymds dgdmbs@obo JgoTs-begdol bodiggom

h=150 33 LolgJol

sbgom@dg@mbols
bogo®ols Jggoo

sbgom@dg@mbols
bogomol by,
boiggmo gg9bols

dobogdgeoo

Log boem Lsdmlbols s> ma NI v 1960l ImTymde
d9by® A® JODYE0>H0m 3960L Jofgmds 0P YIFIL 0L 3omI>OEINM 3900 V3o dodgemgsbo, A Fymds
: dbogggools |[ 3gmds@ol dobogols 3960by 5bo, gm@mgsbo, 0 9 1061020, OOO®MaSH
) abols \ Tensar-TriAx 160-0l gIlo@obo Jg0ds E')( a1 rGomash 39609 386030, @OOEMgoboll  Jgdmbsgebo
N mpBobs || gdots 000d ; @OOERMZ060 06d0b ROORDG oG gdols 2bgoge(hogHhmbol Jgode-
Ne babols €)) (o6 Igoglo Bgd- olioFymdgdyan s bogom dmlbas sbigom@dg@mbols 8(*)1)(1380 Gbamo BoBggom b6 deg60
o o 5 J « 4 (
N (oL || P20 3o@aBghbgdol || 0 SO | gy e 6 b gbodgoom 0-40 ) Gbgo 6oBagom, ©) Bodo "B, Botigs 1L || Badggoo
JBo | 9mbsizggomols | dmbsjggmols Bologms) JoFymss [[>Lgoeddgdembo J308>-bGgdols boggdgeols o do@go 1L, Lobdoo Lolijoor 40 93 3
osomdgl  obsFyobo dmenm @) b bogmgbols d3 d83 Jagos ¢g9bs 39, (@) 60 39 ¢ 2 @)
B0 3Msbyg@os@o dobogos () (@) @ (@)
@)

1 2 3 4 5 6 l 8 9 10 11 12 13 14 15 16
1.00f 1.00 CL-101 22.00 0+000 0+114 114.00 1 069.6 28 172 200 139 0.53 881 0.26 877 31
2.00|| 2.00 [ CcL-102 || 23.00 0+000 0+179 179.00 17143 47 274 321 222 0.85 1412 0.42 1405 38
3.00{ 3.00 | CL-103 || 43-44 0+000 0+744 744.00 6 871.7 220 1381 1601 889 3.40 5660 1.68 5604 342
4.00) 4.00 CL-104 || 44.00 0+000 0+102 102.00 910.6 30 182 212 118 0.45 750 0.22 743 47
5.00|| 5.00 CL-105 || 46.00 0+000 0+108 108.00 1024.7 31 208 239 133 0.51 844 0.25 836 45
6.00[ 6.00 (| CL-106 |[ 54.00 0+000 0+231 231.00 2226.6 0 519 519 288 1.10 1834 0.54 1816 97
7.00|] 7.00 CL-107 || 55.00 0+000 0+155 155.00 1517.6 42 294 336 196 0.75 1250 0.37 1238 68
[bye 1633 15 335.0 398 3030 3428 1985 7.59 12 631 3.74 12 519 668




,»,00sLsbgIFoBmgdmhozo 360dz69wMmdOL MdOEOLO (AE60)- 1056300l LosgBHMIMdOEM FBOL (35e 39 IH056gdME Fmbsozzgmgd by
3909eHmo »dbgdol dglifogzrs s AgHygm-bsfobosmdgam wmbolidogdgdol go@s®mgdol doBBom BoLGMYdYE0 bsdw)domgdol LadHmgddm-
Lobox Mo0m0oibaM s LsEgbIM M 3MMEIEIMYOOL Bo@oMgdalimsh s3s3doMgdwwo &9gdbolzm®mo m3Magb@sool Bgwygbaty
3mAbobm®gdob gofggolomzol”

Qsbsmmo 19:
DOMIM9O0L I OSMGMIOL “fhgobo



»,»00Q3LbYAFogmgdMHogo 3608369 ®dOL MBOEOLO(3E©60)-00056900L Bs53EHMIMBdOEM gBOL (35w 39 BB Fmbs3390gd%by BgTydrmo MBbgdol Jgufogwrs s
09(99®-LoFobssBaam mbolidogdgdol ao@sMgdol dobbom Bslo@sMgdgmo LsdMBsmgdol LBodMHMmgdGM-LobsGxmsnMmoEgbazm s LodgbgHm 3OHMAEIEMMHIPOL PsBIMYBLMO

5353306093 mmo Ggdbozm®o ©m3Mdgb@sgool Jgwagbsby mabobuydgdol gsfggoLsmgol™

brgstgool InFymdol dpgdstgmogdo, mEs ghogolb Lodspeng h23 3gd@L

abowsb domzbbo 3bowob dodxgbos 2 s9me “
# bobols bmdgbo bog®dg (3) bog®dg (3) @onmbols boyosdols ‘dgbo‘dgbs
alisTyobo alisbGgmo walis{gobo alisldyao Bodo

1 2 3 4 k] 6 7 8 9
>0 lgogeo wommbols bpyosdols

1 CL 101 0 14 14 ©g9mb@ogo s bgarsbogo dmb@ogo
>0 lgd o @ommbols beygos@ols

2 CL102 0 178 178 ©g9mb@ogo s bgansbogro dmb@ogo
>0 lgogmo @wommbol beyoscols

3 CL 103 0 92 92 ©gdmb@ogo s bgmobsmo dmb@ogo
>Olgd o @ommbols beygos@ols

4 CL 103 461 581 120 ©g9mb@ogo s bgarsbogro dmb@ogo

5 CL 103 461 507 66 >0 Lgogmo @wommbol beyosdols

©gdmb@ogo s bgamobsmo Jmb@ogo

6 CL 103 527 551 24 ob. bob. SD-081 shogo gommboli beygosdols dnfymds

>0 Lgogeo wommbol bpyosdols

7 CL 103 551 573 22 ©g9mb@ogo s bgansbogro dmbEogo
>OLgd o @ommbols beyosdols

8 CL 104 0 10 10 ©gdmb@ogo s bgamobsmo dmb@ogo

o L 104 0 18 48 >0l gogeo wommbol bpyosdols

©g9dmb@ogo s bgarsbogro dmbEogo

10 CL 104 48 102 54 ob. bob. SD-081 sbogro @ommboli bpygosdols Jnymds

>0 Lgogeo wommbols bpyosdols

" CL 105 0 40 40 ©g9mb@ogo s bgarsbsgro dmb@ogo

12 CL 105 40 78 38 0b. bob. SD-081 sbogro @ommboli bpygos®ols Jnymds
>OLgd o @ommbols beyos@ols

13 CL105 8 107 29 ©gdmb@ogo s bgmobsmo Jmb@ogo
>0 lgogeo wommbol bpyosdols

14 CL 106 0 50 50 ©gdmb@ogo s bgarsbsgro dmb@ogo

15 CL 106 50 230 180 ob. bob. SD-081 sbogro @ommbols bpygosdols Jn(ymds

16 CL 107 0 136 136 ob. bsob. SD-081 sbagno mommbols bewodols Imfymds

769 432




,»,00sLsbgIFoBmgdmhozo 360dz69wMmdOL MdOEOLO (AE60)- 1056300l LosgBHMIMdOEM FBOL (35e 39 IH056gdME Fmbsozzgmgd by
3909eHmo »dbgdol dglifogzrs s AgHygm-bsfobosmdgam wmbolidogdgdol go@s®mgdol doBBom BoLGMYdYE0 bsdw)domgdol LadHmgddm-
Lobo®RMo0MOEb3M s boGgbYMHM 3G 39IMIOOL BsBIMYOLMD 39380MYdO FHJJb03MM0 MIMIIDEGE300L Fgwy9bsby
3mAbobm®gdob gofggolomzol”

Q3bsmmo 20:

LOABOM 3360 gdq00L, 60bgdOL s Mbod3bols »Mfigobo dghyHr o mdbgdOL
dobgzom



»300LObYAFogmgdMHogzo 8603369MmdOL 0BOEOLO(REE60)-0056gMOL LssgBHMIMdoMM gBOL B5egmMEr BB Inbs3390790DY

IPyermmo Rbgdol Fgbfagers s dghga®-Lsfobssmdogam mbolidogdgdol gs@sMgdol oBboom BLsGIGYdgmwo bsdmdsmgdol LsdBmgd@m-
LoboORMOOMOEbgM s LsBIbEIHm 3GM3IEMOIBOL Bs@BsOdoLmE ©3930069dwo Godbozm®mo m3IMdgbdogool dgagbsdy dmalsbm®dgdols

39P0g0Lomgol*

600 bogbom ggogbomgdsbo, spkgtgommmds, 6odbgdo s ImboTgbgda
©g®dol babo CL101
601.00 |s@lgbmmo 324 sd3mdomogo bopbom 6060l ©gdmbEsgo ©o bgmabomo dmbEoge oo 1
602.00 |s@lgbmmo 821 ©oBo@gd0m0 boogm®dsgom 6odbol ©gdnbiago ©o bamobogo dmb@sgo 3omo 1
603.00 |s@lgdmmo gomopol ©psmol ©gdnbEHogo ©o bymabomo dmbEsge
604.00 |gomopol ©asmol ©dnbiogo o bgmabomo dmbago dambol badodggamdo Goso 1
605.00 1€ 20/25 gansliol 3gHmbo Logbom 6060l wasGol Bobodghmbgdmam & 0.2
bogbom dmbodgbol FmFymds (ghm-3md3mbgbdosbo SzBoms@ato Lowgdsgom)
606.00  [Logbom dmbodgbs, Godo 1.1 9 342
ngogsd@opgdol ImFymos
607.00 |s@lgdumo omobol bryostol ©gdmbdago ©o bymabomao debdogo 3 114
608.00 [3b0bdods demobidobol Fdoddggmo dmdgobigdol dofymds 3oo 11
pg@dols bobo CL102
bogbom dmbodgbol FmFymds (g@hm-3md3mbgbdosbo szBoms@to Lowgdsgom)
609.00 [lLogbom dmbodgbs, Godo 1.1 9 536
610.00 |ogomsddoregdol JmFymds
611.00 [o@bgdygemo @omobols boyeodol ©gdmbEsgo s bymsbsgo mbdogo a 178
612.00 [abol3ods 3esbpdsbols dgdsdmggero d3mdzobdgdols dmfymds (35000 10
©g@dol bobo CL103
613.00 [o@AUgogmo bogbom 60Tbgdols ©gdmb@sgo (35600 20
d9dogo Logbom 6036330l ImGsbs s ImbGogo, dmdgdol, Lsdo@ygmol s Lbgs yggams
©odb3sAg Lsd9smgdol homgmom (Lsgbsm 603bol @sgol bmdol Godo-II, TOCT 10807-78 -ob
dobggom)
614.00 [1.12.1 po858Gmboangdgeo bogbom 60Bbol ©sggbgds (35800 2
615.00 [1.12.2 3o3>g80mboggdgmmo Logbom 60Bbols ©aygbgds (358200 1
616.00 [1.14 yo0s3G0nbomgdgeno Logbsm 6060l ©oggbgds (35820 1
617.00 [1.15 po0o3@nbomgdgeno Logbsm 6060l ©oggbgds (358200 1
618.00 [1.35.3 s 1.35.6 g@mop dpamdo d0ddsBmmggmmo bagybom 60dbgdol ©oygbgos (35600 22
619.00 [3.20 533G do@ogo Logbom bodbols oygbgds (3500 2




620.00 [3.21 5330dogmogo boybom Go@ols waygbgdo (o520 2
621.00  [3.24 5330dogogo boybom Go@ols waygbgdo (o520 4
622.00 713 gommdghesgol s@dbodghgmo bogbsm 6o@6ol wogbgdo (o520 1
623.00 |Logbom 60F6gdolsmgols Jnmgmogdgmo Gomseol Mool (byegdon msgbg) dmgobs ©s
ImbGogo (bLogdhomm Log@mdon L=70.4 y@dogo 3g@@o (h=3.2 8g@ @0 - 17 30en0; h=4.00 393 @0 -4
(3o0), gomswol bog@mm Fmbom 0.380 Gmbs
623.10  |D=76 99 ©05d9Hcol gomoswol asmgdol (bangdom msgby) dugsbs ©s dmbdogo dgdmbol 9 204
bodo® gggen do
623.20 1€ 20/25 gansliol 3gHmbo Logbom 60Fbgd0l oGl Bobodghmbgdmam & 42
bogbom 3mbodgbol FmFymds (ghm-3md3mbgbdosbo s>zBoms@ato Lowgdsgom)
624.00 [Logbom dmbodghs, Godo 1.1 9 1945
625.00 [Logbom dmbodghs, Godo 1.5 9 184
626.00 [Logbom dmbodghs, Godo 1.6 9 100
627.00 [ogogsddoregdol dmFymds
627.10  |a%ol jowgby dowemo pa@smdol 3Jmby @wommbol mgemsdmoEgdol sygbgds Lsbogbognm
o093 30l FaFgmdoo ©s ggges Lbgs ©adbdomyg sbomgdols s badygdomgdol Bomgaon 9 24
EN 1317 (H1-A-W2)-0ls Jgliodsdolisw
627.20 [o@bgdgmo @omobols beymo@mol ©gdmbEsgo s bymsbsgo Imbdogo d 300
628.00 [3boldo@s 3enolBdolols FyJedmggeo dmdgobGgdols dmnfymds (35800 46
©g®dol bobo CL104
629.00 [o@bgdygemo 320 sdgBdoaogo Logbom 6060l ©gdmb@sgo @ bgmsbsgmo dmbGogo (35800 1
630.00 [o@bgdygeo 321 533@dogmago Logbom b0dbol ©gdmb@ogo s bgmobsgo dmb@sgo (35800 1
631.00 [5&Lgdymo gomswol EasAol Egdmbdsgo s bymsbsgo Imbsgo
631.10 [gomswol as@ol ©gdmbdago ©o bgmobsgmo dmbGogo dgHmbols odod jgge do (35800 2
631.20 1€ 20/25 gansliol 3gHmbo Logbom 6060l wasGol Bobodghmbgdmaw G 0.4
bogbom 3mbodgbol FmFymds (ghm-3m33mbgbdosbo sSzBoms@ato Lowgdsgom)
632.00 [Logbom dmbodghs, Godo 1.1 9 256
633.00 [Logbom dmboTghs, Godo 1.6 9 50
634.00 (;gomsdoregdol JmFymds
634.10  |a%ol jowgby dowemo pa@smdol 3Jmby @wommbol mgemsdmoEgdols wsygbgds Lsbogbognm
BJodrggmgbols Bofymdon ©s gagms bbgo ©adblomy dobomgdobs ©o Ledndomgdol hsmgmon 3 54
EN 1317 (H1-A-W2)-0ls dgliodsdolisw
634.20 [o@bgdygmo @omobols beywo@mol ©gdmbEsgo s bymsbsgo Jmbdogo a 58
635.00 [abol3ods 3esbpdsbols dgdsdmggeno d3mdzobdgdols dmfymds (35800 3

©g®dol bobo CL105




636.00 >@bgdygmo 320 sdj@dogmago bogbom 60Tbols ©gdmbGogo s bgmobsgno dJmb@sogo (35800 1
637.00 >Obgdygmo 173 godeg@mnbomgdgamo bogbom b0dbol ©gdmb@ogo s bgmsbsgo dmbdsgo (35600 1
638.00 2@ bgdygmo L12.1 aedog@mbomgdgao bogbom bodbols ©gdmb@ogo s bgmasbsgno dmb@ogo (3o800 1
639.00 >@lgdgmo gomopol ©as@ol ©gdmb@sgo s bgmsbsao Jmb@sgo
639.10 Qomseol ©ys@ol ©gdmb@sgo s bymobomo Jmb@ogo dgBmbol Lado®yggendo (35800 3
639.20 C20/25 geoolol bgBmbo bagbom bodbol ool holisdgBmbgdasw 9 0.6
640.00 [sAlLgdgemo 0bwogoEgsmmG0 3GMYdR0Mgdol Loobgm@dsgom 6odbol ©gdmbdsgo ©s bgmsbomo ’
dob@ogo (1.92X1=1.923%) Gomo
bogbom dmbodgbol FmFymds (ghm-3md3mbgbdosbo s>zBoms@to Lowgdsgom)
641.00 bogbom dmbodghs, Goso 1.1 a 321
642.00 (ogomsdoregdol JmFymds
642.10 3bol gogby dooeo dpydsmdol 3Jmby @ommbols mgsmsdmogdol ©sygbgds Loboybognm
P9doddggargdols dmfymdomn ©s gggas Lbgs ©sdbdomyg dobogmgdols s Lodydomgdols homgmom a 38
EN 1317 (H1-A-W2)-0ls 3gLsos80bowe
642.20 [o@bgdygmo @omobols boymodol ©gdmbEsgo s bymsbago mbdogo d 69
643.00 [abob3o@s 3@oli@dobol Fyded@ggmo dmdgobdgdol dmfymds (35600 9
©g®dol bobo CL106
644.00 >@lgdygmo bogbom 60T6gd0l ©gdmb@sgo (35800 18
d9dogo Logbom 60T6gdol ImGsbs s ImbGogo, dmdgdol, Lsdo@ygmmol s Lbgs yggams
©odbdsdg Ls3gsmgdol homgmom (Lsgbsm 603bol sgol bmdol Godo-II, TOCT 10807-78 -ob
dobggom)
645.00 [1.12.1 353sg@mbomgdgeo bogbsm b0dbols woggbgds (35600 2
646.00 (1.12.2 a53og@mnbomgdgmo bogbom 60Tbol @oygbgds (35600 1
647.00 (1.35.3 o 1.35.6 ghmop dpamdo 0ddo@mggmo bogbom 60Bbgdols woygbgds (35600 22
648.00 Logbom 609bgdolomgols dmmygmogdygmo gomsol asmgools (byggdoon msgbg) In@gsbs ©s
dmb@ogo (LogBmm Log@dom L=45 a@dogo dgd@o (h=3.2 3g@co - 14 Gomo), gommspols Logdomm
Ymbom 0.242 @mbs
648.10  |D=76 33 0sdgptol gomaswol ©as@gdol (byggdom msegbyg) dmdsbs ws dmwbdsogo dgdmbols 9 45
bodo® 3ggerdo
648.20 C20/25 geoolol dgBmbo bagbom bodbgdol wys@mgdol holsdgBmbgdasw 9 2.8
bogbom 3mbodgbol FmFymds (ghm-3md3mbgbdosbo s>zBoms@ato Lowgdsgom)
649.00 bogbom dmbodgbs, Goso 1.1 a 690
650.00 |mgomsddorgdol dmFymds
650.10 3bol gogby dooeo dpydsmdol 3Jmbg @ommbols mgsmsdmogdol ©sygbgds Lobogbognm
P9doddggargdols Jmfymdomn ©s gggas Lbgs ©sdbdomyg doboamgdols s Lodydomgdols homgmom d 180
EN 1317 (H1-A-W2)-0ls 3glsos80lowe
650.20 [s@bgdygmo @omobols boyeo@ol ©gdmbEsgo s bymsbsgo mbdogo a 50




651.00 2bob3o@s 3aslidobols Fydeddggeo dmdgobdgdols dmfymds (35800 21
©g®dols bobo CL107
652.00 >Olgdygmo bogbom 606gdol ©gdmb@sgo (35800 7
d7edogo Logbom 60T6gdol ImGsbs s> ImbGogo, dmdgdol, Lsdo@ygemol s Lbgs yggems
©sdbdsdg Ls3gsmgdols homgmom (Logbsm 6036ol sgol bmdol Godo-II, TOCT 10807-78 -obs
dobggom)
653.00 [1.13.2 353sg@mbomgdgeo Loabsm 60dbols woggbgds (35800 2
654.00 (1.35.3 o 1.35.6 ghmop dpamdo 0ddo@mnggmo bogbom 608bgdols woygbgds (35800 14
655.00 [Logbom 6036950Lomgol Jmmymogdgmo Goeswol Eastgdol (byggdom msegby) dn@sbs w©s
dmb@ogo (LogBmm Log@dom L=29 g@dogo dgd@o (h=3.2 3g@ @0 - 9 3omo), gmmspol Lsgdhomm
Ymbow 0.155 Gmbs
655.10 D=76 93 ©053g3@0l gomswol ©ys@gdol (bygagdom msegbg) 3mEsbs s dmbdsgo dgdmbols 9 29
Lodo® gggen do
655.20 C20/25 geoolol dgBmbo bagbom bodbgdol wys@mgdol holsdgBmbgdasw 9 1.8
bogbom dmbodgbol FmFymds (ghm-3m33mbgbdosbo s>zBoms@ato Lowgdsgom)
656.00 bogbom dmbodghs, Goso 1.1 a 465
657.00 [mgomsddorgdol dmfymds
657.10 3bol gogby dooeo dpydMsmdol 3Jmbg @ommbols mgsmsdmogdol sygbgds Lobogbognm
P9doddggargdols Jmfymdomn ©s gggas bbgs ©sdbdomyg doboamgdols s Lodydomgdols homgmom d 136
EN 1317 (H1-A-W2)-0ls 3glsos80lowe
658.00 2bob3o@s 3asldobol Fyded@ggeo dmdgobdgdol dmfymads (35800 23




,»,00sLsbgIFoBmgdmhozo 360dz69wMmdOL MdOEOLO (AE60)- 1056300l LosgBHMIMdOEM FBOL (35e 39 IH056gdME Fmbsozzgmgd by
3909eHmo »dbgdol dglifogzrs s AgHygm-bsfobosmdgam wmbolidogdgdol go@s®mgdol doBBom BoLGMYdYE0 bsdw)domgdol LadHmgddm-
Lobo®RMo0MOEb3M s boGgbYMHM 3G 39IMIOOL BsBIMYOLMD 39380MYdO FHJJb03MM0 MIMIIDEGE300L Fgwy9bsby
3mAbobm®gdob gofggolomzol”

obomo 21:
158396908 M 153 gdols gdox 59909E0 IMEIPMBSMS YYFYoLo



»300dbLObYEForMxdMogo 3603367MmdOL MBdOMOLO(ReE60)-0056gmoL LosgEBMIMBoEM BoL Fo39ME EIB0BYdME Fmbs33909dBY
IPyemmo mMdBgdol Tgbfagers o ghgg®-Lsfobssmdogam mbolidogdgdol gs@sMgdol oBboom BLsGIMYdgmwo bsdmMdsmgdol LsdMmgd@m-

bsbodxrmsn®oabzm s Lodbghm 3OHmEIEMOId0L Bo@s®gdslmsb ©s353d0Mmgdmmo GH9dbozn®o ©m3ndgbdogool dgwmagboby

9:3bsbyyMgdol yofiggobsmgol™
bs9dsmms ImzyEmdgdol Mfigolo

356bmogngdols

3mbogos [sbsbgemgds GomEgbmds
(GoS|R IR aGogmE0 RJ
1 2 3 4

100 I lodboegdgmo Lodydomgdo

101 3bol ©sggomgs a 1633

102 >@lgdemo Jogngdol gdmb@sgo
doanols 2o0dgdm s@LgoYmo ObHol ©sdydoggos glgego@meom, s@gomhmgs 3

102.1 o a 22443
23BMmmgomIEm g gdby s bowgs bogo®mdo

1022 @/3 Jogmols bopagdmdgdol - Lomogolgdol, g@mgdol s Lgjzogdol, gdol ©gdmbEogo ©s 3 52.05

’ ©obaMggs, SAZAOMNZS 53HMNZoMIGE g gdbg s AMSbL3MME0Mds boys®do 3 :

103 3ol gobfgdog sBLgdymo dg@mbols s @/ 309390900l sTms s> boegs bogs®Bo (LogHhmm 5 5591
Log@doo 335 Ig@@o, ob. gbsdsdolbo 3fFgolo) '
>@Lgdemo D=1400 39 ©os3gdGol gomswol g@dogsre aod@omo ogrol ©g3mbHogo s bowgs

104 16) 22.6
x5O0 (bye 130 y@dogo dg@ o)

105 3bol 3obFgMog s@Lgdgmo momnmbols mgomsddorEgdol ©gdmbdogo s 0dgg oboFymdgds 9 769
399 m30 Bmb@sgolsmgol (ob. glisdsdolo gfgolo)

106 30gJHob Loghmm asFdgbws (dsom Jmcol: bg-dhJbs@obisgsh Gsbol wosdgd@on  D< 80 33); ds 0.49

107 bggool Ing@s (Ro@godmgs s> GASbLIMAGEM s dgmmdgmols dogd Jomomgdym spyombyg)

107.1 bggdol dmd@s, Bobol osdg@eom 863 <D <16 LI (350 85

107.2 bggdol dmd@s, Gobol osdg@@om 1619 < D <24 159 (350 39

107.3 bggool dmids, Bobol wosdgpcom D >24 159 35000 73

200 dofols bsd4Bomgdo

201 2O bgdgmo sbBs@@dgBmbols Logsmol dmgdgbgs (Lodgomem lsolsdom 5 13), y@obyeos@ols 3 308
obsfymdgdom Ggbg@gdo dgdwamdo aodmygbgdolimgols 9
>@lgdgmo Logydgmol go@yolo Jgods-begdmgebo dsbsgols (66 1) ©sdydaggds d@oando, 5

202 39d560bgdgmo Fglom, wslsfymdgdomn @gbgmgdo, dgdwamdo godmygbgdolomgols d 4744
2O Lgdgmo bogydgmol gadaobo Jgods-bdmgdmgebo dsbsgrols (66 1) sdydoggds d@oado, s

203 ﬂadaﬁn‘ha?)f]g@o Fglom, aooseaomgds gBomTo s ©s@ 9330 a 265

300 Logbom Ladmbo
dofol gogolbg Logbom Lsdmbol do@ol Embyby ygmdools dsbsgnols Tensar-TriAx 160-ob (o6 )

301 Ayoglbo Bgd- 30Mm5dgBMgool ologrs) JnFymds 3 15335
h=200 33 LolJol Logydgmol Jggos ¢gbol dmfymds dgdmbs@sbo Jgods-b@gdols (3030 33) 5

302 bo®Mgz00m ©s Jngdgbomo SLigsmBdgHMmbol yMsbymmos@omn (398 33) 3 3428

303 h=150 33 LolJol Lsggdgaol bgwos ggbol dmPymds Fgdmbs@obo Jgods-@m@mmgsbo dsbogon, 5 1985

gesdigoom 0-40 33

IRy




356bmogngdols

3obozos [olish 35 G5m bmds
(30> (R IR aGogmE0 RJ
304 boggdggemols ¢ggbobyg dodgdol dmlbds 1) 7.59
slgom@dgBmbols Logs@ol Jggos ggbol dmfymds dlbgomds@gamgsbo, gm@mgsbo, mm@omgsbo 5
305 2bgo@AdgAmbols 3bgemo bodggom, ds@gs I, Loljom 60 33 d 12631
306 bdo@ydols dmbbds %) 3.74
SbBo@@dgBmbols Laggsdol bgws, bogggmo ggbol dmFymds Fgdomdsmgamgsbo, d3gMog0, 5
307 @OAEMZobo  sbgoamEdgdmbol 3bgeo bstggom, Godo "B", dsc@gs II, Loljoom 40 33 d 12519
308 dologdgmo 3390 gmgdols dnfymds Jg0ds-b@gdmgsbo bodggom 9 668
400 A gbsgo
bodgbsgm doangdo
401 J3085-bBgBmgsbo Logydgmob ©sggds Joggdol Gobol J399 o ©o@3g3bs 9 99.35
402 30gBM0Mgdgmo Fgombs@oto dogngdols Im@Eobs s dmbGogo
402.1 D=1000 33 @osdgd®ols yogmo@gdgemo dogol (bga 3 sbogo gOmdsyo doao) dm@sbs ©s 9 34
’ dmb@ogo
402.2 D=1250 33 @osdgd®ol gogmo@gdgeo dogol (bga 1 sbogo gomdsyo dogo) dm@sbs ©s 9 15
’ dmb@ogo
403 go@oEol Fysmmbsgasto D=500 33 ©osdgd@mob dogmols m@sbs ©s> dmbdogo, ggeeol Lojom 9 92
t=999 '
404 ©g6dol bobo #CL-103-bg 40 0+550-bg Ipgdsdrg @/d dmbmamonygdo 3.00X2.08 3900l dognols
B560l sEa0mbg hslblds Jotgomol dmbGogobs o gggms bbgs ©odbdstg LodyBoml hsmgmomn
4041 dmbmmonyg®o H3065-393mboll mmbggombs dogols saombg holibds; dogs goboggggmols bmdom 5 178.21
' 3.03X2.03; (d9pmbols gensbo C 25/30) ’
404.2 C 8-10 gaoslol dkang dgdmbol baggdol dmfymos 3.08X2.08 339mol dognobsmgols 9 6.2
fc=500 33> @ybowmdols beg@ol 3Jmby >MIsGPMol o gsligdol dmTymds Jodyoagodo 3.09X2.09
404.3 1) 35.78
30603439000l 3Jmbg dmbmeomy®o dognolsmgols
405 63065-9@™bol Imbmmong@o Lomsgolgdol, gHmgdobs, jdogmgdol, d0dwgdo Xgdol dmFymds -
>30bg holibds Jodaomgdols dmbGogobs o gggms bbgs ©odbdotg badyBomgdols homgmon
405.1 fc=500 33> @gbomdols bpg@ols 3Jmby s@IsG@om go@galiols Jmfymds Jodaomgddo 1) 3.75
405.2 C-25/30 gansbols dg@Hmbol dmdbowgds syomby ©s Yomodgddo holibds 9 39.3
405.3 C-8/10 kg d9H™bol dmAbowgds syomby Holibds 9 4.8
406 gomsEol 3bsydgdols JmES6-dmb@sgo Tgsmdodmgdo kgdobsmgols
406.1 gomspol 3bogmgdo dodmgdo dgdol mogby, bmdom 1.7X 1.2 393 @0 (100 62)/82) (oo 3
406.2 gomspols 3bsyGgdol Jnfymds, bmdom 0.9 3 X 0.8 g@Go (100 4o/d%) (o0 1
406.3 gomspols 3bsy@gdol Jnfymds, bmdom 2.2 X 1.2 dg@Go (100 go/d%) (o0 1
406.4 sbogo Jogrgdol, Lomsgolgdol s FyomTgdszmgdo 4900l go®Tgdm Mo ggbs Jo@mobmamsizools o 506.2

o Fgmos do@gdmgsbo Lsgbom




356bmogngdols

3mbogos [sbsbgemgds GomEgbmds
(GoS|R IR 960y Emo RJ
3065>-09@™Mbol > gmxGoMgdgmo Joggdol Gobol Zgdmsb s Lsmsgolgdmsh gmgdgbdgdmsb
407
bogh ol ggthrongdgools ogdsbgs
4071 bmd 30gobo olsans, Fgbodsdolo bobsbols dobgogom a 11
407.2 (3999600l blbstom >3mgligds 9 22
0.1
408 "®gbmb @godgdols" dmfymads
408.1 @96mb @godgdols Jm@obs Jmb@sgo Loljom 0.23 3 (EN10223-3-0ls dgbsdsdobsw) Jggool hsfymoom 9 258
408.2 @960l @godgdols Lodsp@gdo (d=16 39 ©osdg@@ol sGIs@G@ols 5bgg@gdom) %) 0.45
408.3  |Jgg0 bemdom 120-200 99 9 59.34
409 23983JLEomol boxggbol ImFymds
4091 3903 9JHoo dmgo@Tygenols J399 @gbml @godgdolomgols 9 314
410 300l gguhoygds ama@momgdygemo dogdols oM gdm s Bgbgdoe ©sB3g3bs dgdmbs@sbo 3 185
dobosgrom 9
411 J305-bMgdmgabo a@9bE0l yzyhog®s ool aomdgdm ©s RgbgosE ©sHFY3bs 9 1452.3
412 bog-xg@ Lol Bo3ol beys@gdols dmfymds (mommggmol Log@dom L=3.0 39 ®0) (350 4
413 bo@gbsgm @/d dbs s@bgdols "Godo-1" (Jogs bmBgdoo 0.5X0.4X0.1 g o) dmFymds gbols
B037%0 ao6ogo Gomgdol dobgpgoom: CL105-CST-01 s CL-107-CST-01
413.1 J3035-bd 9ol Loggdols InFymds 7 171
33065-393™bols sLsfymdo dbs Lop@mgbogm s@bgdol dmEsbs s Imb@sgo Log@mm bogy@dom L=263 3
413.2 : ¢ 9 42.74
3®dogo IgB@o, dgBmbols gansloo C 25/30
414 bo@gbsgm @/6 Abs s@bgdols "Godo-2" (Vops> bm3gdoom 0.2X0.3X0.07 35@®0) FmFygmods &
B9H5393oL LobEgdgdol msgby
4141 43065-393™bols (d9Bmbols gaoslom C 25/30) slofymdo dbs Lopdgbsgm s@bgdols dm@sbs ©s 5 1187
' dmb@ogo Log®mm Log@mdoom L=212 a@dogo dg@&o ’
415 393mbob Lomgbsgm s@bo  "Go30-3"-0b dmFymds bobsbo SD-22-0l o gbol Gody@o gobogo
d@ogngdol dobggom: CL101-CST-01 o> CL-102-CST-01
4151 C-8/12 jansliols 393mbols Loggdo Lsw@gbsgm @smolbomgol (Loljoo t=10 1) 9 28.86
415.2 C-30/37 gemsbols dgBmbol  Lopmgbogm ms@ols spgombyg hslibgs 9° 51.04
boggsolidzgds s JoFolidggds Mgbsggdol JmFygmos 39m@gdb@emBo gobggnmo pm@Eols s
416 3968mG0Mgdmo dogom, ob. Yglsdsdolio gfgolo (bLoghmm Log@dom 1513 3.), dmFygmds abob
B037%0 aobogo @oggdol dobgwgoo: CL101-CST-01; CL102-CST-01; CL103-CST-01; CL104-
CST-01; CL105-CST-01; CL106-CST-01 o> CL-107-CST-01;
416.1 8 o III a@9b@ol d@o ©s ao@sbs bogs@do 9 3412.18
416.2 bogomm@Eoczom agm@gdb@omols ("Typar-SF 32" 56 dlgoglo doboms) dm@obs ©s aokdoa o 8669.15
B®>63g5T0 sdme39bs
HDPE Pipe SDR 21, y56g ©osdgd®on D=160 s zgo@ol Lobjom t=7.7 33 (56 dlaoglo dsbogns)
416.3 3908000 gd gm0 dowsgmo 10d ghogol 3meogmomgbols dJogmol dmEobs-8mbBogo ©sdEmgemo a 297
doangdols pomgoeolifobgdom
HDPE Pipe SDR 21, g563 ©osdgd®on D=250 s g90@ol Lobjom t=11.9 33 (56 dbaoglo sbogns)
416.4 3908000 gd gm0 dowsgmo bodighogol 3maogmomgbols dJogmol dm@obs-8mbBogo ©sdEmgemo a 1074

doangdols aomgoeolifobgdom 3




356bmogngdols

3mbogos [sbsb, b GomEgbmds
(GoS|R IR 960y Emo RJ

HDPE Pipe SDR 21, g563 ©osdgd®on D=400 s ggo@ol Lobjom t=11.133 (56 baoglo sbogns)

416.5 39080600Mgd gm0 dowsgmo 1od gMogol 3maogmomgbols dJogmol dmEobs-8mb@ogo ©sdEmgemo a 257
doangdols pomgoolifobgdom
bogom@Eoszom @mmols (20-60 33 g@sjzoom) dn@ebs G®sbdgsdo hofymds domols aomdgdm ©s 3

416.6 - b - ¢ a9 1712.27
3903 9JLHo@ o Jgxgmgom
bogogm@Eosaom Jggdol (120-200 33 g@s]zoom) dm@sbs G@sbdgsdo hsfymos dogols ao@Pgdm ©o 3

416.7 b - ¢ a9 1007.64
3903 9JLHo@ o Jgxgmgom

416.8 939993Lgds dgdmlo@sbo Jgode-begdmgebo 3@ ybdom 9 7497.55

417 doFol 307396900L gmAg-Jaol d3g@mbom Bmlsbgs, ob. Bgbsdsdolo 9Fgolo s 3bol Gody@o 4 5514
35b0go Z@ogngdo: CL-103-CST-01-02; s CL-104-CST-01, Lsdgsmem Lobjoo t=250838; '

500 boydregbo boygdmdgdo

501 3996@0b glgsgo30s Log@mgbo bsggdmdgdolmgol, ao@obom bygsédo, yggms wsdbdsmg
bs3Bomgdols homgaom

501.1 83 III 35 gam®0ol 3d9bBgdol k@ ©s go@sbs bogs®do 3 26331.69

501.2 8y III 353 gamM00l aG9bdgdol dMs s go@sbs bags®do 3 8390.34

501.2 63 I 3589am@00L 3G 96Egools k@s ©s godobs bogs®do 9 1330.36

502 boygdegbo boggdmdgdol 9456 939833Lgds  #202 39643Bo Jomomgdnmo 4744 a° ©> 9g8mbogsbo 5 14464.72
9720.7 8° J3095-btrgBmgobo aG=6G0m '

503 J3075-begTol Loggdol doFgmds asdombgdols s GgHsdgdol LobEgdgdol Jgg 9 1013.26

504 3%%0mbols 3gpegdol dmFymds
2900060l ggmgdol dm@obs ©s dJmb@sgo (bmdom 2.08X1.09X1.03, god0mbols dsgmgadswols

504.1 0539¢®0 d=2.7 39; @oox@ogdosbo o 3meo-gobom-Jamm@owols (3.3.0)-0L wogs@gom; EN10223-3- N 5964
©05d96) 05GOS Q 20-30b0e-ga © 3 QoGO3 G
ol dglododolbsw)

504.2 Jagdo bmdomn 120-200 33 yodombols, yymgools dgboglgoswe 9° 11928
33083db@oso Typar SF-32 (56 8lgagbo) godombols 3geegdls ©s 939393Lgdols Tobogsl 5

505 9 7629.6
Bodob Bsboggbore

506 39d560g9650 LESdoeobgdagmo adabBal (Aby) Godol - "G§gMmsdgdol” LolFgdol dmFTymds

506.1 @/3 5bogMgn0 demygdol (bemdom 2.03X2.253X0.63), d9@mbols garslom C25/30 @g@msdgdgdols J39 3 285.65
09M53930lL LobEgdol, bmdon 4X2X0.5 (Log@dy, boysbg, Lodspang, mommggmols Jgom dgglgdols e

506.2 doggemds - 1 33), do@ebs s dmbdogo Gome 1468

506.3 Jagdo bmdom 120-200 33 Bg@sdgdol, yaomgdol dglsglgdswe 9° 1468
D=15033 Yoo ©0539%G0l 3gOgm@momgdgmo (2129) s sMo-390gm@omgdgmo (2493) Lop®gbsgm

506.4 ot ¢ ¢ arre a 460.48
doangdols J@obo-dmb@ogo
bogom@ooczom agm@gdbdogmo Typar SF-32  3g9obogyncoe LEsdomobgdygmo adgb@ols

506.5 gomgdolmgols s D=15003 Dogo ©0539B@0L 359G @M@ oo Lo gbogm doggdols ¥ 3359.41
J0REY 30b @ B> L0598 209 JOYX ROYo5Y Q)
Ygboggomsw

506.6 bo@gbogm dslogs "MacDrain ™W1091 " o6 goglo 4 ¥ 1761.6




356bmogngdols

3mbogos [sbsbgemgds GomEgbmds
(30> (R IR aGogmE0 RJ
506.7 39Mds© "3oMog@owo-100/05" 9 2268
600 Logbom ggmgbogmgdsbo, spkadgommmds, bo0Tbgdo s dmboTgbgdo
601 d90dogo Logbom 60Bbgdols Jm@sbs s dmbGogo, mommbol gomgsbobodgdym w©asGgdby
10053.76 33, dogngdobogsh (byggdom msgbg) (Logddom 1443, h=32 Jgfco - 40 3sgo; h=4.0
39d®0 - 4 3om0), o@oEol Lsghmm Fmbom 0.777 Gmbs, dg@mbol bododggmon  B25 F200 W6 (3OE0 44
8a° > bbgo yggems ©a8bdodyg Lodydomgool homgmon (Logbom 60Bbol ool bmdols Godo-I,
TOCT 10807-78 -ols dobgpgoo - 77(35an0)
602 sOlgdnmo gomsweol as@ol gomgdon Eg8mbdsgo ps bgmsbsmo dmb@sgo (@ T3sema,
g9bo 6(35a0)
602.1 go@ool oMol ©gdmb@Hogo s bgmsbsgo dmb@ogo dgHmbol Ladod gggendo 128° (3oo 6
603 2O bgdygmo bogbom b0dbgdols ©gdmb@ogo s @olsfymdgds xommol Loboom (45 (oao) 1) 0.913
604 >0 Lgdymo 0bpogogsmymo 3GMmgJBoMgdols Loobgmmdsizom bodbol gdmb@sgo 2 wason ©s 1
bgaobogo dmb@ogo (3gdmbo 1.92X1=1.925) IR0
605 bogbom dmboBgbol Fgmads (gom-3m83mbgbGosbo sg@omsGydo Lspgdsgom)
605.1 bogbom dmbodgbs, @Godo 1.1 d 4555
605.2 bogbom dmbodghbs, @Godo 1.5 3 184
605.3 bogbom dmbodgbs, @Godo 1.6 d 150
606 0gomsdtogdol dmfymds
3bol gogby omogmo Fpy@smdol 3Jmbg mommbols mgomsdmowgdol ©oygbgds Lobogbogrm
606.1 P9dodd 930930l JoFymbdon ©s yggms Lbgs ©odbdodyg doloamgdobs ©s badygdomgdols homgaron d 432
EN 1317 (H1-A-W2)-0ls dgLsdsdobsw
606.2 2O bgdygmo sbsfymdgdygmo @momnmbols beygosol byasbsgo dJmb@ogo a 769
607 2bol3o@s 3@sliBdolols dyoddgzemo dmdzob@gdols dnfymos (350 123




	Annex 10 Gab & TM Caluc .Results.pdf
	Landslide #1_GW-H4m_22.04.21
	Landslide #2
	TM _H-7m Tnt- Slide-2_0+055_Global Stability_22.04.21
	TM _H-7m Tnt- Slide-2_0+055_Internal Stability_03.04.21
	TM _H-7m Tnt- Slide-2_0+055_Sliding Stability_03.04.21

	Landslide #3_GW-H4m_22.04.21
	Landslide #4_GW-H4m_22.04.21
	Landslide #5
	TM _H-9m Tnt- Slide-5_0+050_Global Stability_05.04.21
	TM _H-9m Tnt- Slide-5_0+050_Internal Stability_05.04.21
	TM _H-9m Tnt- Slide-5_0+050_Sliding Stability_05.04.21

	Landslide #6_GW-H5m_22.04.21
	Landslide #7_GW-H4m_22.04.21

	Annex 8 Reference Points.pdf
	01
	Sheets and Views
	Model


	02
	Sheets and Views
	Model


	03
	Sheets and Views
	Model


	04
	Sheets and Views
	Model


	05
	Sheets and Views
	Model


	06
	Sheets and Views
	Model


	07
	Sheets and Views
	Model


	08
	Sheets and Views
	Model


	09
	Sheets and Views
	Model


	10
	Sheets and Views
	Model


	11
	Sheets and Views
	Model


	12
	Sheets and Views
	Model


	13
	Sheets and Views
	Model


	14
	Sheets and Views
	Model



	Annex 7 UK DCP TEST DATA 2.pdf
	2300
	2301
	2302
	2303
	2304
	2305
	2306

	
	Binder
	ტექსტი-გლდანი-თიანეთი-2020
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	15
	16
	17
	18
	19
	20

	21
	22
	23
	24
	25
	26
	27
	28
	Binder1
	PSD BH№4-2-4
	PSD BH№4-2-4_2
	PSD BH№5-1-4
	PSD BH№5-1-4_2
	PSD BH№5-2-3
	PSD BH№5-2-3_2
	PSD BH№5-2-4
	PSD BH№5-2-4_2
	PSD BH№6-1-3
	PSD BH№6-1-3_2
	PSD BH№6-2-3
	PSD BH№6-2-3_2
	PSD BH№6-2-4
	PSD BH№6-2-4_2
	PSD BH№6-3-5
	PSD BH№6-3-5_2
	PSD BH№7-1-2
	PSD BH№7-1-2_2
	PSD BH№7-1-4
	PSD BH№7-1-4_2
	PSD BH№7-2-4
	PSD BH№7-2-4_2
	UCS BH#2-1 - 3
	UCS BH#2-2 - 3
	UCS BH#2-3 - 2
	UCS BH#3-3 - 2
	UCS BH#4-1 - 2
	UCS BH#6-1 - 3
	UCS BH#6-2 - 3
	UCS BH#7-1 - 2
	danarti 5
	BH#2-1 - 3
	GEO

	BH#2-2 - 3
	GEO

	BH#2-3 - 2
	GEO

	BH#3-1 - 4
	GEO

	BH#3-2 - 3
	GEO

	BH#3-3 - 2
	GEO

	BH#3-4 - 3
	GEO

	BH#4-1 - 2
	GEO

	BH#4-1 - 4
	GEO

	BH#4-2 - 4
	GEO

	BH#5-1 - 4
	GEO

	BH#5-2 - 3
	GEO

	BH#5-2 - 4
	GEO

	BH#6-1 - 3
	GEO

	BH#6-2 - 3
	GEO

	BH#6-2 - 4
	GEO

	BH#6-3 - 5
	GEO

	BH#7-1 - 2
	GEO

	BH#7-1 - 4
	GEO

	BH#7-2 - 4
	GEO


	DS BH№5-1-5
	DS BH№5-1-5_2
	DS BH№5-1-6
	DS BH№5-1-6_2
	DS BH№5-2-5
	DS BH№5-2-5_2
	DS BH№5-2-6
	DS BH№6-1-5
	DS BH№6-3-6
	DS BH№6-3-6_2
	GRUNTI AGR. 4
	GRUNTI AGR. 4_2
	Tianeti Photo
	PLAN 1, 2, 3
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_2
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_3
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_4
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_5
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_6
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_7
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_8
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_9
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_10
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_11
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_12
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_13
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_14
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_15
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_16
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_17
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 2_Gldani-Tianeti 2020 Model (1)_18
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS100 1 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS101 2 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS101 2 Model (1)_2
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS102 3 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS102 3 Model (1)_2
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS103 4 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS104 5 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS105 6 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS105 6-Additional Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS105 6-Additional Model (1)_2
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS105 6-Additional Model (1)_3
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_CrS105 7 Model (1)
	Y_2020_Rehabilitation Projects_4. Tianeti Landslides_Geotechnics_From GTS_CD გლდანი თიანეთი_ნახაზები_ნახაზი 3_Lagend Model (1)





