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P5 4 7 7 5 1 8 3 2 P5 1] 0.25 5[ 025 1 02017 02
P& 1 4 1] 0.25] 0.13 11 0.25 0.2 P& 11 0.33] 0.2 3 5 1] 0.2 2
P7 5 7 1 1] 0.33 4 1 0.2 P7 1] 0.33 3 4 B 5 1 4
P8 0.25 5 4 4 05 5 5 1 P& 0.2[ 0.25] 0.25 1 5 05]0.25 1
¥ elag s ¥ owlag s
P1 P2 [P3 P4 [P5 |P6 |P7T |P8 P1 P2 |P3 |P4 |P5 |P6 |P7 |P8
P1 1 1 2 2 7 2 4 2 P1 1 2 1 4 5 5 5 1
P2 1 1 1 1 7 2 3 017 P2 0.5 1 1 1 1 4 3 05
P3 0.5 1 1] 0.25 8 11025 02 P3 1 1 1 3| 025033033 0.2
P4 0.5 1 4 1 7 1 2 1 P4 0.25 1 3 1 2 2 1 1
P5 0.14/ 0.14] 0.13| 014 11 0.14] 0.13] 013 P5 0.2 1 4 05 1 2 2 2
P6 0.5 05 1 1 7 1 1 2 P& 0.2[ 0.25 3 05 05 1 1] 0.33
P7 0.25| 0.33 4] 0.5 g 1 1 1 P7 0.2] 0.33 3 1] 0.5 1 1 1
P8 0.5 [ 5 1 8 05 1 1 P8 1 2 5 1] 0.5 3 1 1
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P1 P2 |P3 |P4 [P5 |P6 |P7T (P8 P1 P2 |P3 |P4 [P5 |P6 |P7T |P8B
P1 1 2 3 2l 05 3| 05 1 P1 1 2 3 2 4 3| 05 2
P2 os5[ 1] 3 1[os33][ 3 1] =2 P2 o5 1] 2] 2[ 3 3] os5] 2
P3 |0233/033] 1| os] 4] 05[025[0.233 P3 [033] o5 1[o33] 2] 2[033/033
P4 o5 1] 2] 1] os] 2] os] 1 P4 05/ o5 3 1] 2] 2] 2] 1
P5 2| =aloe2s| 2 1] 3 1] 2 Ps |025/ 033 05] 08 1 1] 0.33] 05
P6 |033/033] 2] os[0233] 1[025/ 0233 P6 |033[033] 05] 05 1 1] 0.33[ 0.3
P7 2l 1| 4 2 1] 4 1] =2 F7 2l 2| 3 os] 3 3 1] 2
P8 11 o5 3 1] os[ 3] o5 1 P8 05/ o5 3 1] 2] 3] o5 1
¥ Laas s A ais s
P1 P2 |P3 |P4 [P5 |PE |P7T [P8B P1 P2 |P3 |P4 [P5 |P6 |P7T |PB
P1 1 7 7 4 8 9 9 5 P1 11 02 02 0.2 11 0.2 1] 0.2
P2 0.14 1 11 0.17] 0.14] 0.1 1 1 P2 5 1] 0.33| 0.33 5 1 1 1
P3 0.14 1 1 1 4 3| 017 1 P3 5 3 1 1 5 1 1 1
P4 0.25 5] 1 1 5 5| 033 3 P4 5 3 1 1 5 1 1 1
P& 0.13 7| 025 0.2 1 0.2 02| 0.2 P& 11 02 02 0.2 11 02| 0.2 0.2
P& 0.1 9] 033 02 5 11 017 017 P& 5 1 1 1 5 1 1 1
PT 0.1 1 6 3 5 [§ 1 3 P7 1 1 1 1 5 1 1 1
P8 0.2 1 11 0.33 5 6] 0.33 1 P8 5 1 1 1 5 1 1 1
T [ e ]
P1 P2 P3 P4 P5 P6 P7 F8 P1 P2 P3 P4 PS5 P6 P7 F8
P1 1 5] 6 & & 5 6 & P1 1 1 11 0.2 5 3 3 2
P2 017 1 [§] 5] 5] 6 [5] 5] P2 1 1 1 1 4 4 3 045
P3 017 017 1] 017 5] 6| 0.1F7| 017 P3 1 1 1 1 4 3 2 1
P4 017 017 6 1 & 5 6| 0.17 P4 = 1 1 1 4 3 2| 05
P5 017|017 017| 07 1/ 017 017 017 P5 0.2)| 025 0.25] 0.25 1/ 0.25] 0.25| 0.25
P& 017|017 017| 017 5] 11 017 017 P& 0.33[ 0.25] 0.33| 0.33 4 11 0.33] 0.33
P7 017 017 8| 017 & 5 1 017 P7 0.33] 0.33] 0.5 0.5 4 3 11 0.5
P8 017 07 [§] 5] 5] 6 [5] 1 P8 0.5 2 1 2 4 3 2 1
VY alis s VY ulis s
P1 P2 P3 P4 P5 P6 P7 P8 P1 P2 P3 P4 PS5 P6 P7 P8
P1 1 4 5 4 3 5] 5 4 P1 1 1 3 2 7 5 2 3
P2 0.25 1 3 4| 05 2 3 2 P2 1 1 3| 0.5 2 2 = 3
P3 0.2 0.33 1 4| 0.25 2| 0.25] 0.25 P3 0.33[ 0.33 1 1 3 4 2 1
P4 0.25| 0.25]| 0.25 11 0.25 3 3] 05 P4 0.5 2 1 1 3 31 0.33 4
P5 0.33 2 4 4 1 3 4 4 P5 0.14] 0.5) 0.23]| 0.33 1] 0.2] 0.25| 0.33
P& 017 05 05033033 11025 02 P& 0.2] 05025033 5 1 0.5 2
P7 0.2 0.33 4] 0.33] 0.25 4 1 0.5 P7 05 02 05 3 4 2 11 0.33
P8 025 05 4 2| 0.25 5 2 1 P8 0.33] 0.33 1] 0.25 3] 05 3 1
[ vwewsse ) [ WG
Pt P2 [P3 [P4 |P5 |Ps |P7 |PS Pt P2 [P3 P4 |P5 |Ps |P7 |PS
P1 11 2 3] 1] 3 2] 3] 4 P1 1 3 3 1] 1] 4] 1] 1
P2 | o5 1] 1] 1] 2] 2 1] 1 P2 |033] 1[033[0233/033[033] 1[033
P3 033 1| 1] 05 3 2 1] 2 P3 033 3 1] 1] 1] 1 1] 1
P4 11 1 2 1 2] 1] 2] 1 P4 1 3 4 1 1 1] 1] 1
P5 |033] 05[033] 05 1] 05[] 05/ 05 P5 1 3 1 1 1 1 2] 1
P& 05 05/ 05 1 2 1 1 1 P& 0.25 3 1 1 1 1 1 1
P7 0.33 1 11 05 2 1 11 05 P7 1 1 1 11 05 1 1 1
P8 0.25 11 0.5 1 2 1 2 1 P8 1 3 1 1 1 1 1 1
o wmE PR
Pt P2 [P3 [P4 |P5 |Ps |P7 |PS Pt P2 [P3 P4 |P5 |Ps |P7 |PS
P1 o I T I ) 1 T P1 1 5] 4] 4] 4] 6] 4] 02
P2 1 1] 0.25[ 0.25| 0.25 1 1 1 P2 0.2 1] 0.25( 0.25| 0.33 3] 05 3
P3 1 4 1 1] 0.25 1 1 1 P3 0.25 4 1 0.5 3 2 3 3
P4 1 4 1 11 0.25 1 1 1 P4 0.25 4 2 1 2( 0.33 2 2
P& 1 4 4 4 1 4 4 4 P& 0.25 3[0.33] 05 1 2 05 3
P& 1 1 1 11 0.25 1 1 1 P& 017|033 05 3| 0.5 1] 05| 05
P7 1 1 1 11 0.25 1 1 1 P7 0.25 2(0.33] 05 2 2 1 2
P8 1 1 1 11 0.25 1 1 1 P8 5/ 033/ 033] 05033 2 05 1
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P1 |[P2 |P3 [P4 |P5 |P6 |P7 |P8B FP1 [P2 |P3 |P4 |[P5 |P6 |P7 (P8
P1 1] 033 0.25] 0.25[ 0.25) 0.25] 025/ 0.25 P1 1] 0.25] 0.33 4 7] 025 1 3
P2 3 1 3| 033 3 3| 0.25 3 P2 4 1 3 5 3 3 11 05
P3 4| 0.33 1| 0.25] 0.33 3 4 4 P3 3| 0.33 1| 05 a5 0.33 2 1
P4 4 3 4 1 4 4| 0.25] 0.33 P4 0.25)] 02 2 1 5 1 3 2
P5 4] 0.33 3| 0.25 1 4] 0.25| 0.33 P5 0.14] 033 02 0.2 1 0.2) 0.2] 02
P& 4] 0.33] 0.33] 0.25] 0.25 1] 0.25] 0.25 PG 4] 0.33 3 1 5 1 1 1
P7 4 4| 0.25 4 4 4 1] 0.33 P7 1 1] 0.5) 0.33 5 1 11 0.5
P8 4] 0.33] 0.25 3 3 4 3 1 P8 0.33 2 1] 05 5 1 2 1
LR T ERLY Vo adis s
P1 P2 |P3 (P4 |P5 |P& |P7T |P8 P1 P2 |P3 |P4 |P5 |P& |P7T |P8
P1 1 4 3 4 B8 3 1 1 P1 1 1 3 2 7 5 2 3
P2 0.25 1 4 4 3 5 5 5 P2 1 1 3| 0.5 2 2 5 3
P3 0.33] 0.25 1 1 1 3 1 2 P3 0.33] 0.33 1 1 3 4 2 1
P4 0.25| 0.25 1 1 1 4 2 04 P4 0.5 2 1 1 3 3 0.33 4
P5 0.13] 0.33 1 1 1 4 4 2 P5 0.14] 05033 0.33 1] 0.2) 0.25] 0.33
P& 033 02| 033] 025025 11 0.25 2 P& 02| 05/ 025 033 5 1] 05 2
P7 11 02 1| 05] 025 4 1 1 P7 05 02 045 3 4 2 11 0.33
P8 11 02| 05 2 05] 05 1 1 P8 0.33] 0.33 1| 0.25 3 05 3 1
P1 ey 2 sl ol wlaw
P2 byl 5 ST g S 3l JSaie (e IS o 15 aren)
P3 Soler 5 K 0095 CaS
P4 s Sl G 55 b s pdy olal
P5 By Sl 58 s
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P7 J.’y o )Q &u.d 0093 ;».».‘L«S ).u.u 9 stLw u,‘.c) 61.6 “'\}‘5 ))SS
P8 Squeezingl, Swgd allbxe
s g Sl gy g slo (S el sla il slp Glulis IS ol (g5 b s ile — O
Y s s Y i s
vi0 | v9 VB w7 V5 Ve V4 V3 V2 v vio | v9 VB VT VB Ve V4 V3 v2 w1
2 |017[ 02 1 1 02|02 |02 |02 1 v 5 0.5 |0.33 1 033] 05 3 |07 0.2 1 v
2 3 4 4 4 4 0202 1 5 V2 5] 2 |025] 8 5] 2 5 0.2 1 5 V2
2 |025] 4 4 4 |10.33|0.33 1 5 5 V3 7 4 3 a8 5 3 4 1 5 5 V3
1 025 4 3 2 0.5 1 3 5 5 v 017]|033|025] 1 |025|025] 1 |025| 02 |033] v4
3 2 3 3 3 1 2 3 |025] 5 Vo 3 1 0.5 3 |0.25 1 4 |0.33| 05 2 Vo
02 |0.33 3 5 1 0.33]| 05 |025|025 1 vE 5 05 |025] 5 1 4 4 047|017 3 vE
1 1 0.25 1 0.2 |0.33|0.33|0.25|0.25 1 VT 1 0.33|017 1 0.2 |0.33 1 013|013 1 VT
0.33|10.25 1 4 [033[0.33|025|025|025] & vE 1 0.2 1 5 4 2 4 033 4 3 vE
017 1 4 1 3 0.5 4 4 |033| 6 v 4 1 5 3 2 1 3 |0D25]| 05 2 vg
1 5 3 1 5 |0.33 1 05|05 |05 |vi0 1 0.25 1 1 02 |033] 6 |014|0A4A7|0AT7 | v10
. 177 S e
vi0 [ v w3 i VG v5 w4 V3 v2 v vid | v8 w8 V7 b v5 v v3 v2 w1
033] 3 2 |0.33 1 3 |0.33| 05 033 1 w1 0.5 1 1 1 1 1 1 1 0.5 1 v
3 1 0.5 2 0.5 3 1 0.5 1 3 v2 2 0.5 2 1 1 1 05| 05 1 2 v2
T T T T T 5] 0.5 1 2 2 V3 2 2 2 2 2 2 2 1 2 1 V3
& 1 1 3 4 1 1 2 1 3 w4 1 1 1 1 1 0.5 1 0.5 2 1 v
1 1 4 1 8 1 1 017|033|0.33| v5 05|05 |05 2 0.5 1 2 0.5 1 1 v5
1 2 1033 4 1 0.13|025|014[ 2 1 v 1 1 0.5 4 1 2 1 0.5 1 1 VB
3 1 05 1 025 1 033|014 05 3 w7 025|025 05 1 025|085 1 05 1 1 vy
3 0.5 1 2 3 |0.25 1 014 2 0.5 | vd 1 1 1 2 2 2 1 05|05 1 vE
0.33 1 2 1 0.5 1 1 0.14 1 0.33] vO 0.5 1 1 4 1 2 1 0.5 2 1 ve
1 3 |0.33|0.33 1 1 0.13]|]014|033] 3 vi0 1 2 1 4 1 2 1 05|05 2 vi0
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VIO | vO | w8 | vT | wB | vE | vd | v3 | v2 | v viD | w9 | vB [ vi | v | wvE | vd | w3 | v2 | W
2 2 1 2 1 1 2 |05| 05 1 w1 4 2 3 4 4 2 3 |0.33[025] 1 v
3 2 1 3 2 2 3 |05 1 2 V2 5 3 4 5 5 3 4 2 1 4 v2
3 2 2 3 2 2 2 1 2 2 w3 4 2 3 4 4 2 3 1 05| 3 v3
1 05 |033|05 |05 |05 1 05 |033| 05| v4 3 [033[033|033|05)|033] 1 |033|025|0.33| v4
2 2 1 2 3 1 2 |05| 05 1 v 0.33] 1 1 0.5 [033] 1 3 05 |033| 05| w5
2 1 1 2 1 [033] 2 |05| 05 1 V6 3 [025|033|1033]| 1 3 2 |0.25]| 0.2 |025| v6
033/ 05 |033] 1 05|05 2 |0.33|033|05 | v7 0.33] 1 3 1 3 2 3 |0.25] 02 |025] v7
2 1 1 3 1 1 3 |05 1 1 v8 7 3 1 [0.33] 3 1 3 |0.33|025|033| v
0.5 1 1 2 1 0.5 2 |05|05|05]| vo 0.2 1 [0.33] 1 4 1 3 05 |033| 05| vo
1 2 05| 3 05|05 1 [0.33][033] 05 |vi0 1 5 |014 3 |033] 3 |033|025]| 0.2 |025]|vi0
[ gm0 ] Ty
VIO | vO | w8 | vT | wB | vE | vd | v3 | v2 | v viD | w9 | vB [ vi | v | wvE | vd | w3 | v2 | W
1 0.2 |025|033)| 02 |025[(025| 02 |025| 1 w1 0.25| 6 6 7 4 4 5 7 4 1 v
o] 3 4 3 4 3 1 1 1 4 v 3 o] 7 7 4 4 o] 9 1 [0.25] v2
4 3 3 4 3 4 3 1 1 5 w3 0.33| 02 |033| 05 |017| 0.2 |025] 1 0.2 |0.14] w3
3 3 3 1 1 4 1 (033 1 4 vd 0.17|0.25|025|0.33| 0.2 [017] 1 4 0.2 02| vd
3 3 3 3 3 1 |0.25|0.25|0.33] 4 v 0.25|0.25| 1 4 3 1 6 5 |025|0.25| vB
0.25(0.33|025|033| 1 [033] 1 |033|025] & V6 0.25|0.17|0.25]| 0.2 1 (033 5 6 |0.25|0.25| v6
1 [0.25|025] 1 3 |0.33[ 1 (025|033 3 w7 0.25|0.33| 5 1 5 |025] 3 2 |014|014]| v7
5 4 1 4 4 |0.33[0.33|033|025| 4 v8 0.25|0.25| 1 02| 4 1 4 3 |014|0A17| vB
0.2 1 [025] 4 3 |0.33[0.33|033|033| 5 vo 5 1 4 3 6 4 4 5 0.2 |017] v
1 5 0.2 1 4 |0.33[033]|025]| 02 1 [v10 1 02| 4 4 4 4 6 3 |033] 4 [vi0
veewss 1 [ ReeE
VIO | ve | vB [ v | vE | vE [ v4 | w3 | v2 [ W1 VIO | vl [ w8 [ v | vE | vD [ v4 | v3 | v2 [ VW1
5 5 5 |05 |05]|05 3 2 7 1 v 6 |04A7[0A4AT7] 7 6 [014] 7 |014|014] 1 v
5] 1 3 |05 [033|033] 4 [025] 1 |014| v2 7 7 7 7 7 7 7 [014] 1 7 V2
3 3 3 3 3 3 3 1 4 0.5 [ v3 7 7 7 7 7 7 7 1 7 7 v3
5 2 2 2 [033] 3 1 [033]0.25(0.33| v4 017|017|017|017|017]|014] 1 [014|014]|0.14] v4
0.5 2 05|05 5 1 [0.33|033] 3 2 v 7 7 7 7 7 1 7 |[014[014] 7 v
5 05]05|05 1 0.2 3 [033] 3 2 V6 7 7 (014 7 1 [014] 6 |014|0.14|017| V6
5 05]05 1 2 2 |05 ([033] 2 2 w7 0.14|014|014| 1 |014|014| & [0.14|014|0.14| v7
5 1 1 2 2 2 |05 ([033|033|02)| v8 7 7 1 7 7 |014] 6 |014|014] & v
0.2 1 1 2 2 2 |05 ([033] 1 0.2 [ v9 7 1 [014] 7 |014|014] 6 |014|014] & vo
1 5 02]02]02 2 |02 |033]02]|02|vi0 1 [014]014] 7 |(014]|014] 6 [014[014]017]| v10
VY ulis g VY i g
vi0 | vO | vB [ v | v6 | vE [ vd | w3 | v2 [ W1 vio | vO [ w8 [ vi | v6 | vE [ vd | v3 | v2 [ V1
3 5 2 2 2 3 1 (033|033 1 v 1 1 5 1 3 4 4 1 1 1 v
1 2 3 5 6 2 2 1 1 3 v2 1 05|05|05)|05|025[(025] 1 1 1 v2
4 3 2 3 6 2 2 1 1 3 w3 3 3 4 4 5 3 3 1 1 1 v3
3 o] 2 3 3 2 1 0.5 |05 1 w4 0.33]|025|0.33|0.25| 02 |033) 1 [033] 4 |0.25] v4
2 1 05| & 2 1 05|05 |05 [033] v5 2 4 5 2 2 1 3 [033] 4 |0.25| vE
033 1 0.5 [0.33] 1 0.5 |0.33|017|017| 05 | v6 020202 |025] 1 05| & 0.2 2 |0.33[ vb
0.33|025|017| 1 3 0.2 |0.33|033| 02 |05 | v7 0.25|025|0.33| 1 4 05| 4 |025| 2 1 w7
2 0.5 1 (5] 2 2 |05[05|033|05 | vB 6 |0.33] 1 3 i) 02 3 |025 2 |02 ]| v8
0.2 1 2 4 1 1 02 |033|05 |02 vo 0.2 1 3 4 5 [025] 4 |033] 2 1 vo
1 5 05 ] 3 3 0.5 (033|025 1 [033|vi0 1 5 [017] 4 5 05| 3 1033 1 1 [v10
—  wome ] W e
vi0 | v9 | w8 [ v7 | v | wvE | vd | v3 | w2 | v vi0 | v9 | w8 [ v7 | w6 | wE | vd | v3 [ w2 | v
1 1 1 1 1 1 1 1 1 1 Vi 3 4 4 3 2 3 3 1 3 1 v
1 1 1 1 1 1 1 1 1 1 v2 3 2 3 2 2 2 2 033 1 |033] v2
1 1 1 1 1 1 1 1 1 1 v3 3 3 3 2 2 2 2 1 3 1 v3
1 1 1 1 1 1 1 1 1 1 v 2 3 1 05| 2 2 1 05|05 (033 v4
1 1 1 1 1 1 1 1 1 1 v 1 1 05]|05 1 1 0.5 |05]|05|033| vo
1 1 1 1 1 1 1 1 1 1 VB 05|05 |05]|05 1 1 05|05|05|05 | v6
1 1 1 1 1 1 1 1 1 1 V7 3 2 2 1 2 2 2 05|05 (033 vi
1 1 1 1 1 1 1 1 1 1 v8 2 2 1 05| 2 2 1 [0.33]0.33)|0.25| v8
1 1 1 1 1 1 1 1 1 1 vo 3 1 05|05 | 2 1 [0.33|0.33] 05 )|0.25| va
1 1 1 1 1 1 1 1 1 1 [vi0 1 [033]|05]033| 2 1 0.5 [0.33]0.33]|0.33| v10
V% i [ vegwse ]
vi0 | vO vB w7 vB v5 v v3 w2 v vi0 | vO vB V7 VB v5 w4 v3 w2 v
0.5 3 |033] 3 2 |0.33] 3 0.2 (07| 1 v 5 5 5 3 3 3 |033] 1 1 1 w1
4 |033] 3 3 |0.33| 0.5 3 2 1 5] v2 4 |033] 1 1 3 1 1 1 1 1 w2
2 |033| 2 |025] 2 2 3 1 05| & v3 5 4 4 4 4 2 2 1 1 1 w3
0.5 3 05|05| 2 |033] 1 |0.33|033|033| v4 4 1 2 1 1 4 1 0.5 1 3 vd
0.33] 2 2 (033 2 1 3 0.5 2 3 v 4 1 4 4 1 1 (025|058 1 [0.33] v
0.33] 3 0.5 3 1 05|05|05 3 |05 | v6 4 033 1 1 1 1 1 [0.25]|0.33]|0.33| v6
0.5 [0.33] 2 1 [0.33] 3 2 4 [0.33]|033| v7 1 [0.33] 1 1 1 [025] 1 |0.25] 1 [0.33] v7
0.33] 3 1 05| 2 0.5 2 0.5 [0.33] 3 v8 2 033 1 1 1 [0.25| 05 |0.25] 1 0.2 | v8
2 1 [033] 3 |033| 05 (033 3 3 |033[ vo 05 1 3 3 3 1 1 (025] 3 |02 | wo
1 05| 3 2 3 3 2 0.5 |025] 2 |vi0 1 2 |05 1 [025[|025|025| 02 |[025]| 0.2 |vi0
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vio|[vo [va [wi[wve[vwvs[wva]wa[wv]w vio[vo [va [vi[ve[vs[va]wva]ve]wt
1 1 1 1 1 4 [ 3] 2 1 1 [ w1 4 [ 6] 6 [ 6] 5[ 3 Jo2s] a] a 1 [ v
1 1 2 2] al 21214 1 1 [ vz 2 [ 21 21 a] a3 lo2slozs] 1 [o25] vz
1 1 1 1 1 |os] 3 1 [025]05 [ va 4 [ a ] a3 3] 3 |oas] 1 4 [o025] v3
3 1 1 4 | 2 Jo25] 1 Jo33] 05 [033] va 033] 1 [o25] 1 [o25] 4 1 3 [ a4 wva
3 [ 6] 6 [ 4 [o25] 1 4 | 2 |05 [025] v5 3 [ 2] 3] 4 o33 1 [o25[033]033[0.33] v5
02 |o25] 6 | & 1 4 [o05] 1 Jo33[ 1 [ ws 3 [ a]a]sa 1 3 | 4 [o33[o25[02 ] vE
o2|o2]o2]| 1 |o2]ozslo25] 1 Jos5]| 1 [v7 033] 3 | 3 1 |o33lo2s] 1 |oszz|o2s|o17] v7
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2 [a]l 5[ 212 1 3 [033] 4 [o25] w5 0.33|o25] 2 1 4 1 5 1 1 1 | vs
02|o02]o02]o25] 1 o5 5 [o2] 2 [0.33] v6 0.33 1 3 1 |o25] 1 4 1 1 | v6
0.25/0.25[0.33] 1 4 (05| 4 [o25] 2 1 [ w7 6 6 1 [o33] 1 2 1 5 [o2] v7
6 |0.33] 1 3 | 5 o2 3 Jo25] 2 [o2] ws 017017 1 Jo17] 1 {0505 ]05] 5 [025] v8
02| 1 3 [ 4] 5 [o25] 4 [o33] 2 1 [ vo 0.11 6 [017] 1 4 [ 3 1 1 2 [ vo
1 5 [o17] 4 | 5 Jos]| 3 Joa3] 1 1 [v10 1 6 [017] 3 [ 3 Jo2s[o2 o33 2 [wvio
vl Lo ojlail 5 olel cawsain
v2 Jske
v3 s
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v6 il Fg5 Olles gl il mhaw 9 cSlo s (Sdezm
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1 1 9 1 (011 1 1 ni 08 | 02 1 [ 033 1 1 1 ni
1 1 9 7 [025] 1 1 nz 1 033 1 | 025 1 1 1 nz
1 9 7 3] 1 4 9 n3 4 3 7 4 1 1 1 n3
02 1014] 9 1 (017|014 1 n4 5 |025] 6 1 025] 4 3 n4
0411011 1 011 [{014|011 (011 ] nb 1 014 1 | 047 |04 ] 1 1 n5
1 1 9 7 [011] 1 1 nG 4 1 7 4 1033 3 ) nG
1 1 9 ) 1 1 1 n7 1 025 1 02 |025] 1 2 n7
¥ os [ Yedax
nf | n6 | nd | nd [ n3 | n2 ni n7 né no n4 n3 n2 ni
2 1 7 5 1 1 1 ni 0.5 3 1 [ 025 (025|033 1 ni
7 1 1 1 1 1 1 nz 1 2 1 05 | 056 1 3 nZ2
1 1 1 1 1 1 1 n3 2 2 1 1 1 2 4 n3
1 1 1 1 1 1 02 | nd 1 2 2 1 1 2 4 n4
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Abstract

In the present study, identification, evaluation and zoning of factors affecting delay in
tunneling projects with a special look at rock engineering factors are presented with a
model for predicting the delay of various tunnel projects. The main objective of this
research can be to provide appropriate solutions for reducing delays in tunnel construction
projects, and subsequently reducing the costs and consequences of delay, which
ultimately leads long-term economic and executive planning in different levels of the
country approach to the reality. First, previous studies have been carried out. The most
important parameters affecting on delay in tunneling projects have been determined with
respect of the articles, theses, publications. Also review of the documents and reports on
a case study are provided. The identified factors included 55 parameters in 7 main
indicators: 1- Contract finance and approval of projects 2- Geographical, climatic and
environmental issues 3. Features of the tunnel, method of construction and access 4.
Technical, managerial and executive issues 5. Specific Native Issues in Iran 6. Resources,
Materials and Equipment 7. Geological phenomena and rock engineering. The Delphi
Fuzzy Analytical Hierarchy (FDAHP) method has been used to evaluate and prioritize
the determination of the parameters. The weight and importance of each of the parameters
affecting the industry's delays is specified. The greatest weight was related to parameters
about the social and individual professional ethics, as well as some factors of geology and
rock engineering such as slope, groundwater level, squeezing, and change in geological
conditions. In the following, the new classification system was presented by the results.
This system, called Delayed Tunneling Index (DT), is obtained by the determination of
the level of each parameters for the tunnel in view of the classifications provided. The
system gives a total score of 0 to 100 for each tunnel. The delays of each tunnel are
classified in six classes: very low, low, moderate, high, very high and overly.

After introducing a new classification system, in order to evaluate the efficiency of the
information classification system, 11 tunnels with different characteristics were collected
from the Tehran-North highway's Tunnel and were graded using the classification system.
To validate the results, the index of delay was compared with the average drilling of each
tunnel. Validation results show the optimal level of the system presented. These results
are acceptable in more than 70% of tunnels and are consistent with the average drilling
of each tunnel.

Keywords: Delays in tunneling projects, Delphi fuzzy Analytical Hierarchy, Indicator
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of Delays, Tehran North highway, Classification, Prioritizing the effective parameters on
delays
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