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345 x@ 74 R= |WtN Qovr w 'uDw}vwr}m 351 x@ 180 R= |WQ@ |wQ}v 'uDw}vwr}m
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`} RwD C=Q}}eD 'pvwD Q]k V}=Ri= =@ "CU= |rN=O |=ywQ}v w u}tR CUWv QO pvwD
|=ywQ}v w u}tR K]U CUWv V}=Ri= Ea=@ xH}Dv QO w QDW}@ xk]vt QO VvD
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|=]N OYQO QDt=Q=B s=v|QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr

0 89 1 8 2 4 |oOv@UJ
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2 5 1 5 2 5 pvwD Q]k
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|=]N OYQO QDt=Q=B s=v|QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr

2 1 2 6 3 5 |oOv@UJ
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|=]N OYQO |@Ya xm@W |HwQN Q=Ri=sQv |HwQN

|QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr � ẁv
(mm) (kN=m) (kN=m) (kN:m=m) (mm) (kN=m) (kN=m) (kN:m=m) (0) pvwD

1 1 2 2=5 968=28 323=25 245=10 2=3 982=62 319=64 240 25 pvwD0=1 1 1 2=8 973=11 352=93 269=50 2=5 972=57 345=84 274=77 30 |mD0=9 1 3 2=8 954=54 361=38 295=23 2=7 963=45 368=81 305=09 35

0=7 4 5 3=5 968=28 323=25 245=10 3=56 961=31 310=24 231=78 25 pvwD2 4 1 3=8 973=11 352=93 269=50 3=75 952=14 335=99 265=35 30 wrkwO1 0=8 0=3 3=88 954=54 361=38 295=23 4=14 943=87 358=38 294=58 35
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|QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr C ẁv
(mm) (kN=m) (kN=m) (kN:m=m) (mm) (kN=m) (kN=m) (kN:m=m) (MPa) pvwD

2 4 3 2=85 950=83 302 230=82 2=45 975=38 317=1 238=6 5

pvwD
1 3 1 2=88 960=82 307=09 234=76 2=44 977=15 318=08 238=93 10

|mD
1 2 0=4 2=87 968=78 311=32 238=22 2=43 978=77 318=53 239=24 15

0=2 0=3 1 2=83 975=30 315=12 241=32 2=42 980=1 318=89 239=48 20
0=4 0=6 2 2=77 979=53 318=60 243=90 2=4 981=18 319=2 239=7 25
1 1 2 2=68 978=96 321=56 245=51 2=39 982=05 319=45 239=87 30
1 1 2 2=55 968=28 323=25 245=10 2=39 982=62 319=64 240 35

0=4 2 0 4=85 950=83 301=80 230=82 5 954=86 308=37 230=33 5

pvwD
0=4 0=3 1 4=88 960=82 307=09 234=76 4=99 956=55 308=79 230=66 10

wrkwO
1 0=6 2 4=87 968=78 311=32 238=22 4=97 957=96 309=17 230=97 15
1 1 4 4=83 975=30 315=12 241=32 4=94 959=18 309=55 231=25 20
1 2 4 4=77 979=53 318=60 243=90 4=91 960=13 309=85 231=48 25
1 3 4 4=68 978=96 321=56 243=98 4=89 960=89 310=1 231=67 30

0=7 4 4 4=55 968=28 323=25 244=10 4=88 961=31 310=24 231=78 35

0=3 1 0=8 7=85 950=83 301=80 230=82 7=2 953=64 306=94 228=78 5

pvwD
0=5 0 2 7=88 960=82 307=09 234=76 7=15 955=32 307=4 229=14 10

wrkxU
1 1 3 7=87 968=78 311=32 238=22 7=1 956=7 307=81 229=46 15
1 2 4 7=83 975=30 315=12 241=32 7 957=9 308=21 229=75 20
2 3 4 7=77 979=53 318=60 241=90 6=99 958=81 308=53 229=99 25
1 4 4 6=98 978=96 321=56 242=51 6=97 959=55 308=78 230=19 30

0=9 4 4 6=55 968=28 323=25 242=60 6=97 959=96 308=92 230=31 35
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|QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr D ẁv
(mm) (kN=m) (kN=m) (kN:m=m) (mm) (kN=m) (kN=m) (kN:m=m) (m) pvwD

4 1 0 0=92 500=09 179=07 72=42 0=4 480=95 176=3 72=44 3
pvwD1 2 4 1=23 627=00 233=92 130=47 1 639=29 228=58 124=76 4
|mD4 0 2 2=20 791=94 282=72 192=98 1=7 825=49 283=08 187=01 5

1 1 2 2=55 968=28 323=25 245=10 2=3 982=62 319=64 240 6

3 2 2 0=92 524=09 179=07 73=42 0=8 504=9 184=9 75=83 3
pvwD4 2 4 2=23 635=00 233=92 133=47 1=9 666=67 239=3 127=37 4
wrkwO4 0=3 3 4=20 791=94 282=72 192=98 3=3 829=08 283=08 185=11 5

0=7 4 4 4=55 968=28 323=25 241=10 4=8 961=31 310=24 231=78 6

5 0=5 2 0=92 524=09 179=07 72=42 1=6 493=64 180=85 74=24 3
pvwD4 0 3 2=23 627=00 233=92 13=247 2=8 655=22 233=65 127=07 4
wrkxU2 2 3 4=20 791=94 282=72 188=98 4=8 811=26 276=82 182=66 5

0=9 4 3 6=55 968=28 323=25 238=10 6=9 959=96 308=92 230=31 6
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CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr |oOv@UJ
(mm) (kN=m) (kN=m) (kN:m=m) (KPa)

4 87 953 10 303 01 231 66 1
4 87 955 21 304 12 232 47 2
4 88 957 18 305 17 233 26 3
4 88 959 05 306 15 234 02 4
4 88 962 53 307 99 235 48 6
4 88 964 18 308 85 236 19 7
4 87 967 30 310 52 236 88 8
4 88 965 76 309 70 236 56 9
4 86 970 21 312 11 237 56 11
4 86 971 58 312 88 239 51 12
4 85 972 89 313 64 240 13 13
4 84 974 13 314 39 240 73 14
4 82 976 38 315 85 241 88 16
4 81 977 36 316 56 242 43 17
4 80 978 23 317 25 242 95 18
4 79 978 96 317 94 243 44 19
4 76 979 92 319 25 244 32 21
4 74 980 10 319 87 244 70 22
4 72 980 02 320 47 245 03 23
4 71 980 02 321 04 245 30 24
4 66 980 02 322 04 245 64 26
4 64 980 02 322 47 245 68 27
4 61 980 02 322 82 245 68 28
4 58 980 02 323 08 245 68 29
4 52 980 02 323 28 245 68 31
4 94 980 02 323 28 245 68 32
4 45 980 02 323 68 245 68 33
4 42 980 02 323 28 245 68 34
4 36 980 02 323 28 245 68 36
4 33 980 02 323 28 245 68 37
4 30 980 02 323 28 245 68 38
4 28 980 02 323 28 245 68 39
4 24 980 02 323 28 245 68 41

|Q}oxH}Dv "5
=@ w pOt |m =N \}Lt l} QO wrkxU w 'wrkwO 'lD |=ypvwD 'Q[=L VywSB QO
w 'u}tR K]U CUWv QO hrDNt |=yQDt=Q=B QF= 'Q=Ri=sQv QO |}=yp}rLD R= xO=iDU=
|xm@W |=yVwQ R= xO=iDU= =@ u; R=TB "OvOW|@=} RQ= pvwDVWwB|rN=O |=ywQ}v
Qy C}U=UL |UQQ@ x@ QwmPt |=yQDt=Q=B s-=wD QF= uDiQo Q_vQO =@ OW |aU |@Ya

%CU= xOt; CUOx@ G}=Dv u}= w OwW xDN=OQB |HwQN G}=Dv T=U= Q@ l}
l} 'OwHwt |=yxO=O w Plaxis Q=Ri=sQv QO xOWs=Hv= |=yp}rLD R= xO=iDU= =@ "1
s=Hv=|@Ya |xm@Wltm =@|rN=O |=ywQ}v w u}tRK]UCUWv R=|v}@V}B

xm@W R= xO=iDU= =@ l =m]Y= x}w=R QDt=Q=B |=Q@ O}OH |=y p}rLD "13 pwOH
"|@Ya

=y|HwQN O}OH |OwQw
CUWv |WQ@ |wQ}v |WtN Qovr l =m]Y= x}w=R
(mm) (kN=m) (kN:m=m) (0)

3 52 335 93 255 29 26
3 84 345 53 262 86 27
3 88 351 51 267 59 28
3 92 353 73 269 53 29
3 95 353 91 269 27 31
3 99 354 99 271 12 32
4 07 355 70 276 46 33
4 10 355 92 284 99 34
4 14 361 38 295 23 35
4 16 366 73 305 93 36
4 18 370 92 316 41 37
4 20 372 34 325 64 38
4 24 372 34 330 75 39
4 28 372 34 330 75 41

41 =D 26 R= l =m]Y= |x} w=R V}=Ri= =@ xm CU= |r=L QO u}= "CU= xDW=Ov
�29 w CU= xO}UQ QDt QO uDw}vwr}m 330 75 x@ 255 29 R= |WtN Qovr 'xHQO
uDw}vwr}m 372 34 x@ 335 93 R= |WQ@ |wQ}v u}vJty "OyO|t u=Wv =Q V}=Ri=
|wQ}v 'xHQO 37 =D l =m]Y= |x} w=R V}=Ri= =@ "CU= xDi=} V}=Ri= �10 w xO}UQ
R= TB w xDi=} Vy=m �4 w xO}UQ QDt Q@ uDw}vwr}m 913 61 x@ 953 73 R= |QwLt
QDt|r}t 4 28 x@ 3 52 R= R}v CUWv u}vJty "CU= xDW=Ov |v=OvJ C=Q}}eD u;
R}v pvwD Q]k V}=Ri= =@ "CU= xDW=Ov |}x_Lqt p@=k C=Q}}eD u; R= TB w xO}UQ
|WQ@ |wQ}v '�56 |QwLt |wQ}v '�84 |@Uv CQwYx@ CUWv 'QDt 10 =D 3 R=
|v=UWm pwOt V}=Ri= =@ xmv; ut[ "Ov=xDi=} V}=Ri= �76 |WtN Qovr w �54
x@ 330 76 R= |WQ@ |wQ}v 'QDt|r}t 5 12 x@ 6 57 R= CUWv '�62 u=R}t x@
xO}UQ QDt QO uDw}vwr}m 224 11 x@ 259 79 R= |WtNQovr w 'uDw}vwr}m 229 65
TB w xO}UQ QDt Q@ uDw}vwr}m 958 94 x@ 998 5 R= |QwLt |wQ}v u}vJty CU=
CUWv R}v QDt 30 =D 2 R= jta V}=Ri= =@ "CU= xDW=Ov |v=OvJ C=Q}}eD u; R=
w �97 |WQ@ |wQ}v '�83 |QwLt |wQ}v w xDi=} Vy=m �72 |@Uv CQwYx@
|xm@W \UwD xOWs=Hv= |=yp}rLD x@ xHwD =@ "Ov=xDi=} V}=Ri= �69 |WtNQovr
xH}Dv u=wD|t 'CU= xOW x�=Q= 20 |r= 18 |=ypwOH QO xm Qw]u=ty '|@Ya
|=yQDt=Q=B =@ xU}=kt QO CUWv x@ =Q C}U=UL u} QDW}@ pvwD Q]k QDt=Q=B xm CiQo
C@Uv |QwLt |wQ}v x@ =Q C}U=UL u} QDW}@ pvwD jta QDt=Q=B u}vJty "OQ=O Qo}O
=yC}U=UL u} QDW}@ ?}DQD x@ pvwD Q]k w jta |=yQDt=Q=B "OQ=O =yQDt=Q=B Q}=U x@
QO "OQ=O |oOv@UJ QDt=Q=B =Q C}U=UL u} QDtm w OvQ=O |WQ@ |wQ}v x@ C@Uv =Q
|v=UWm pwOt w l =m]Y= |x} w=R xm Ci=} QO u=wD|t R}v |WtN Qovr XwYN
|r=L QO u}= "CU= pvwD jta w Q]k x@ \w@ Qt Q}F-=D u} QDW}@ =t= 'OvQ=O |v=w=Qi Q}F-=D

"OyO|tv u=Wv |WtN Qovr C=Q}}eD x@ |O=} R C}U=UL |oOv@UJ xm CU=
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a|
UOv

yt "|@Ya |xm@W R= xO=iDU= =@ pvwD jta QDt=Q=B |=Q@ O}OH |=yp}rLD "17 pwOH
|HwQN |OwQw

CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr |Q}oQ=Qk jta
(mm) (kN=m) (kN=m) (kN:m=m) (m)

11 42 206 86 9 64 106 31 2
10 55 266 44 41 81 107 05 3
9 73 336 75 77 70 109 73 4
8 49 457 32 135 75 117 15 6
8 07 499 64 154 75 120 96 7
7 75 532 90 168 88 124 82 8
7 50 560 56 179 95 128 95 9
7 10 610 23 198 43 138 88 11
6 90 636 27 207 73 145 17 12
6 69 664 99 217 89 152 62 13
6 46 697 30 229 27 161 45 14
5 90 774 46 256 35 183 74 16
5 57 819 17 271 94 197 27 17
5 23 867 17 288 57 212 23 18
4 89 917 34 305 83 228 33 19
4 23 1018 42 340 30 262 21
3 95 1066 24 356 51 278 41 22
3 70 1110 41 371 45 293 77 23
3 51 1149 95 384 83 307 63 24
3 25 1213 16 406 24 329 87 26
3 19 1236 75 414 25 338 12 27
3 18 1255 40 420 62 344 56 28
3 17 1269 59 425 49 349 35 29
3 15 1279 89 429 06 352 67 30

"|oOv@UJ QDt=Q=B x@ C}U=UL OYQO "18 pwOH
|WtN Qovr |WQ@ |wQ}v |QwLt |wQ}v CUWv

6 6 3 13

"pvwD jta QDt=Q=B x@ C}U=UL OYQO "19 pwOH
|WtN Qovr |WQ@ |wQ}v |QwLt |wQ}v CUWv

69 97 83 72

"pvwD Q]k QDt=Q=B x@ C}U=UL OYQO "20 pwOH
|WtN Qovr |WQ@ |wQ}v |QwLt |wQ}v CUWv

76 54 56 84

|xm@W R= xO=iDU= =@ |v=UWm pwOt QDt=Q=B |=Q@ O}OH |=y p}rLD "15 pwOH
"|@Ya

=y|HwQN |OwQw
CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr |v=UWm pwOt
(mm) (kN=m) (kN=m) (kN:m=m) (MPa)

6 57 998 5 330 76 259 79 11
6 57 990 48 330 99 258 60 12
6 52 986 32 330 88 257 32 13
6 42 938 41 330 62 256 19 14
6 02 979 31 330 34 255 32 16
5 72 976 91 330 64 255 86 17
5 37 978 42 331 33 256 99 18
5 00 969 30 332 38 258 45 19
4 41 964 12 334 63 260 44 21
4 26 961 5 335 06 260 03 22
4 22 958 94 334 41 258 28 23
4 27 958 92 332 31 255 13 24
4 55 958 92 323 25 245 11 26
4 73 958 85 316 47 238 67 27
4 92 958 92 308 51 231 59 28
5 12 958 31 299 65 224 11 29

"|@Ya |xm@W R= xO=iDU= =@ pvwD Q]k QDt=Q=B |=Q@ O}OH |=y p}rLD "16 pwOH
=y|HwQN |OwQw

CUWv |QwLt |wQ}v |WQ@ |wQ}v |WtN Qovr pvwD Q]k
(mm) (kN=m) (kN=m) (kN:m=m) (m)

0 92 524 09 179 07 72 42 3
2 23 627 233 92 134 47 4
4 20 791 94 282 72 192 98 5
4 55 968 28 323 25 245 10 6
4 30 1075 19 352 51 275 54 7
4 33 1138 90 372 04 293 51 8
4 94 1173 18 383 90 301 67 9
5 87 1190 77 391 36 303 87 10

u=wD|t QwmPt Q=Ri=sQv =@ G}=Dv |xU}=kt w xOt;CUOx@ G}=Dv x@ xHwD =@ w OW
R= =yQDt=Q=B |v}@V}B |=Q@ ?U=vt |Q=R@= '|@Ya |=yxm@W xm CiQo xH}Dv
CUOx@ G}=Dv "OvDUy pvwD VWwB |rN=O |=ywQ}v w u}tR K]U CUWv xrtH
'=yu; |xU}=kt =@ w xOW xO=O Q=Qk sy Q=vm QO Q=Ri=sQv w |@Ya |xm@W R= xOt;
?wN OQmrta |=} wo 'u}}=B |=]N OYQO xm 'CU= xOt; CUOx@ =]N OYQO

"CU= xm@W
xDi=} V}=Ri= |QwLt |wQ}v w Vy=m u}tR K]U CUWv '|oOv@UJ V}=Ri= =@ "2
T=U=Q@ "CU= xDW=Ov |WtN Qovr w |WQ@ |wQ}v QO |O=} R Q}F-=D |rw 'CU=
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|wQ}v 'uDw}vwr}m 1279 x@ 206 R= |QwLt |wQ}v |rw 'CU= xDi=} Vy=m �72
QDtQO uDw}vwr}m 352 x@ 106 R= |WtN Qovr w 'uDw}vwr}m 429 x@ 9 R= |WQ@

"Ov=xDi=} V}=Ri= Q=@ QU V}=Ri= p}rOx@
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xDW=O Qo}O |=yQDt=Q=B x@ C@Uv |QwLt |wQ}v x@ =Q C}U=UL u} QDW}@ 'pvwD
x@ C@Uv =Q =yC}U=UL u} QDW}@ ?}DQD x@ pvwD Q]k w jta |=yQDt=Q=B "CU=
XwYN QO "Ov=xDW=O |oOv@UJ QDt=Q=B =Q C}U=UL u} QDtm w |WQ@ |wQ}v
Q}F-=D |v=UWm pwOt w l =m]Y= |x} w=R Ci=} QO u=wD|t R}v |WtN Qovr
QO u}= "CU= pvwD jta w Q]k x@ \w@ Qt Q}F-=D u} QDW}@ =t= 'OvQ=O |v=w=Qi
u=Wv |WtN Qovr C=Q}}eD x@ |O=} R C}U=UL |oOv@UJ xm CU= |r=L

"OyO|tv

Vy=m �15 CUWv 'p=mU=B wr}m 41 =D 1 R= |oOv@UJ V}=Ri= =@ 'xm@W G}=Dv
�6 |WtN Qovr w |WQ@ |wQ}v w �3 |QwLt |wQ}v u}vJty "CU= xDi=}
|rN=O |=ywQ}v QO |O=} R Q}F-=D |oOv@UJ QDt=Q=B 'Qo}O CQ=@ax@ "Ov=xDi=}V}=Ri=

"OW=@ xDW=O QF= Ov=wD|t CUWv QDt=Q=B QO =t= 'CU= xDW=Ov
=D 26 R= l =m]Y= |x} w=R V}=Ri= =@ 'xm@W C=@U=Lt R= pY=L G}=Dv T=U=Q@ "3
V}=Ri= �21 CUWv 'OwW|tpt=W =Q =y l =N R= |oQR@ |xvt=O xm xHQO 41
'|WtN Qovr w �11 '|WQ@ |wQ}v xm CU= |r=L QO u}= "OyO|t u=Wv =Q
|wQ}v QO RH x@ l =m]Y= |x} w=R QDt=Q=B 'Qo}O CQ=@ax@ "Ov=xDi=} V}=Ri= �30
u=wD|t =Pr "OW=@ xDW=O |yHwD p@=k Q}F-=D Ov=wD|t =yQDt=Q=B |x}k@ QO '|QwLt
|oOv@UJ x@ C@Uv l =m]Y= |x} w=R QDt=Q=B x@ =yp}rLD C}U=UL xm Ci=} QO
'l =N |oOv@UJ QDt=Q=B =@ xU}=kt QO QwmPt QDt=Q=B V}=Ri= w xOw@ QDW}@ l =N
"CU= xDW=O |L]U CUWv w pvwD |rN=O |=ywQ}v QO |QDW}@ Q}F-=D ?D=Qt x@
10 R= |v=UWm pwOt C=Q}}eD 'Q[=L |xar=]t QO xDiQoCQwY |=yp}rLD QO "4
'�28 CUWv 'xOt; CUOx@ G}=Dv T=U=Q@ w OW |UQQ@ p=mU=B=ot 30 =D
QO |O=} R Q}F-=D |rw 'Ov=xDi=} Vy=m �15 |WtNQovr w �10 |WQ@ |wQ}v

"CU= xOWv xOy=Wt |QwLt |wQ}v
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