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[FORT/QUE TRANSVERSAL 1.7

L Sous & Souvs P
Niv \ngud| ¢ g My | Mz | Tw Te g Piw | Me |Tw |72
1-2 | 2750 | 0970 [0, 1728 [0,7670 |70328 | 79752 0,035 10,0062 |0,0280 [0,0360 [0,0620
2.3 | 3,60 / 0,8290 10,8699 |4,6¢33 |-16399 | 00234 |0,0377 |0,0580 10,0590
8 B4l « v 10,8699 1 |16976 16976 | .  |0,0377] 0,0590 |-99590
4.5 /f /7 ‘s ’/ VY ’7 V2 7/ 7/ 7/ </
5.6 1/ /7 /7 0,8640 76599 A GEg3 /r /7 00294 0,0530 _0,0550
6.7| 275 | 4 0,7870 |0, 7728 | 19752 | 7036 | & 0,0¢80 10,0062 10,0520 |0,0360
1.21 2,75 | 1,8720|1,5006 |19799 |2,7574 |~ 6257 0,0570 10,0757 0,0947 10,0680 [0,0890
4-3] 360 /1 1617 | 17682 | 3792 -3,3050 /7 00507 00556 | 07070 |-04040
7 3 4 7 Py 1, 7682 / 3,676 |-3-¢675 ” 0,0556 ’/ 0,7030 |- 0,730
4 4 // // 74 7/ 4 /7 ik 7/ v 7/ /7
ge. /1 /s 1,442 13,3577 |£0375 | 7 0,5070 | 07040 |-074070
o 71 £ 75 10,8590 | 09953 0,359 |19507 |-06987| ~  |0,0997|0,0757 0,0690 1.00680.
1-21 2,75 [ 18720 [0575 | {4030 |2 7667 |-2§743 0,0570 100763 [0,0449 [0,0650 00650
2-3| 3,60 /7 41,6098 |1, 7682 |32776 |-3,3056 | /- 0,0506 10,0556 |0, 7070 |-G4090
3 4| 4 /7 77682 35675 -3 2616 1 0,0556 4 0,7030 |-0,7030
6 4.5 v 1/ % ” a G 4 o~ // 4 £
5.6 /7 v |1475 13,3862 |- 37670 | v 10,0506 |0, 7040 | 0,7070
1-2| L, 75 | 18720 | 05159 [ 14030 |~ 7667 ~Z 8193 10,0570 10,0763 [0,0¢47 |0,0680 -0,0680.
2-3] 3,60 /|68 |1,7682 | 5776 | [33056 | #  |0,0506 |0,0556 |0,7070 -0,9040
5 (2] 7 A7e6L| v |3%676 [-37%6%| 4 10,0356 | 4 |g7030 0,703
4,5 L/ rr ‘s oy 7 ‘r £f i 77 1 /7
5.6| 7/ i v 1, A&75 13,3562 (37620 | % 0,0506 |0, /04 ¢ |-07070
6-71~2,75 [0,9200 | 0,9626|0,2429 | 1,743 [ 09053 | & 0,04497 10,0763 | 00880 |-00680
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Sous G l Sous F
Ny Weud| € g Mw | Me | Tw |Te g \Mw |(Me |[Tw |7e

FORTIQUE TRANSVERSAL 4.4 . [Suite)

1-21 2,7 10,697 |0,37¢6 |10037 |1935€ |1,9¢75 | 0,080 0,0233 (0,063 10,0980 |_.0#=2#
2-3 | 360 7 71,7393 | 12343 |2, 1518 | £€074 v 10,0729 | 0,0800 |0,7460 |-0749¢
4 PB-4| u /7 13493 | 4 2, 1796 |- 7796 | 0,0800 " 0,760 |- 01480
4.5 /v “ ’7 4, G074 |, 733L | ~4L60 y /r 7 /7 o/
5-6| «# 18370 | 16796 |15¢96 |73¢08 | 3<¢708 | ” 00723 |0 #96 |_01460
671475 06970 | 16796 0,3726 4,782 |4:2786 | + | 00635 | 0,0¢33 |4 277 L3098
1-2|Z. 75 10,6970 0,376 |4,0037 | 14352 |-¢ 9675 00233 |0,0635 |0,0980 |-0, 427
2-3| 3,60 7 T, 1393 | 17,2393 | 57578< |- &2074 0,0729 | 00800 | 0,760 |_0 749
3 -4 ~ // 12393 | v 77% |2 779 0,080 p 0,760 |. Q7980
4.5 V4 % 1G0T | &, 133 | ~E~E€60 7 7 ’r ’/
5-6| u 1, 837 |1,6796 | 1,596 |3,3£08 |.3£708 v 0,0729 |0,7496 |.0, 7460
6- éf‘ ~ 75 10,6970 o 09,3726 |~2, 118¢ |. 1-¢786 0,0635 10,0433 [0,%70 |_00960
1.
23| 3,60 |£.5600 |1,4750 |1 9570 [ 49600 | 4,7600 | 0,06€0(0,096% [0,087% | 0,7379 |6, 7577 |
7 13-4 7260 (2,730 14,5300 10,0806 | 0,0800 | 0,1482 | 0,797
4-5 7,602 |71,395 11970 10,0800 |0,0800 |0,7976 | 0,792
5.6 7,626 | 1,629 3250 o Y 00506 |0,7558 | 0,7394
6-7 1,756 | 0,390 0,7800) ~  |0,0814 | 0,0485 [0,4453 | 0,803
1.2
2.3
j s I
4.5
5.6
6-7 X




PORTIQUE TRANSVERSAL 2.2

Sous (G l Sous F
Niv e Lcn) | g ) | /Tw | Mg (Tw |Te a |\ |/Te | Tw |Te
1.2|2,75 10,9383 |0 776% 0,604 (10628 |45778 (0,065 |0,0723-(0,0557 |0,0736 |0, 7057
2-3| 3,60 % 0,848 0,916 |46702 |4780 /v | 0,0587 10,0634 |0,1157 |.07783
8 [3-4] // 0,976 /- |76897 |-16891 | ~ 00634 | ~ 0,7770 |-0,1170
4.5 /7 // /7 // V74 V4 // /Y // Jise //
5.6 // // // 0848 |1 7080 |-16702) i // 0,058% (07783 |.0 1157
6-* 2,75 / 0,804 (07764 |1,5778 |-10628 | [0,0557 [0,0723 |0,1057 |-00736
| [71-212,75 (08305 (0294 | 0,657 |0,9886 | 12952 | 0,174 | 90375 | 00893 |0,71357 |-0,7778
2-3] 3,6 % 0739 (0,739 |14960 | 14938 | «~ |0, W74 0,772 02025 02079
3_4| s 7 0735 | » (44949 114999 | » (07772 ~ | 02052 0=isg|
7 4.5| 1/ 1 // /7 // // // 72 // V4 /7
s-¢| 4 // 7/ 0,739 |414938 |-14960 | « u o |0P7F |0,2979 |-0,2025
6-7| 2,75 / 06570 |0£29% 42952 | 03866 | ~  |00893 10,0375 |0,7778 07357
1.2 12,75 |0,8305 (0,2362 (0,6437 (0,9990 |1£899 V0, 1% 0,0324 |0,0683 |0, 7364 |-0,7777
2.3 3,60 7 0758 |0,8704 | 14748 15750 | « 07073 | 02 | pLoEF|-0-C080
= 3.4\ /v // 0,8704 /s 14949 |-7, 49499 /7 O,477E /7 0,205 |-0-8052
4.5 // // // // 7% V4 V4 7 /4 Y 4
5-6| // 7/ // 0778 |15750 14748 v / 0,1073 | 0080 |.020Z4
6-7| < 75 v 10,6937 |0,€36C |12899 |-09940 | ~ 00883 |0,0324 |0, 7777 |-4736%
1-2|2,75 |0.8305 (02362 |0.6437|0.9990 12899 Y0, 774 |0,0324 (00883 |0,736% |-01777
2_3| 3,60 0835 |0 78 08704 (14748 |-15750 /" 0,777 0,717 (02024 |-02080
5 3.4 /7 0,8704 v 1,.9949 | 14997 / 07772 0L052 | pLo52
4 5 1/ /7 /1 74 /7 7/ 7/ V74 / 4 4
5.6| /7 7/ 0,738 |15750 |-74798) « // 0,7073 |0L080 |-0L024
| 727 7 06437 102362 |1,2899 |.09940] «  [00883 00324 |0,7777 [0,7364-
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PORTIQUE TRANSVERSAL 2.2

. i
Sous G Sous P
Nry |Tovee 1? ? /ﬂ W /v72 TW 7’6 ? N /v7£ TW/ 7’2
1.2| 2 |0,8695 | 02973 |0,6773 | 40907 |13505 |0 1763 [0,0964 |0 #26€ |0,7957 |_0<537
2-3| 76 Z 0, 7725 (10,8485 |1,5990 |- 15862 . |0, 7448 |01597 |9269% |.0297%
4 3-4 /" ’r 0, 8485 2 14,5657 | 41,5657 7 0, 7597 /" 42€934 |-0<934
4.5 u 1/ " 1 7 ' 1/ 7 7 /7 7
S=bll / rr 07725 | 15862 |. 1594 /1 / 0 7998 (0,29 74 |-02894
6-7| 2 75 Z 06733 102473 |13505 |-1090F | 10,7262 10,0464 (0,537 |.07957
1-2| 2,75 10,8635 (02473 (06733 [1,0907 | 13505 N0, 163 [p,04c4 |0, 7262 |01957 |.0€537
23| 3,60 2 0,7725 (068485 |1 594 |-15662 i |o,7448 |0,7595 02894 |.02974
3.4 /7 10,8485 | « 15657 | 15657 ~ |0,4597 | # 02934 02934
3 4.5 w 1 7 /1 o rr 7 // (t /1 2
5.6 /" v |0FHES | 15862 |-1547 Jﬁ 11 11 10,7498 |02 9%4 | 02694
6-7|2% v 10,6733 (02473 13505 | 70907 v l0,7262 00964 92537 }0,7957
1. 2| 2 7#5 (09993 (026492 07378 |41,6097 | 1539 | 0,463 |0,0469 |0, #26< |0, 7957 _Qeﬁq
2-3| 3,60 [0,89¢3 0,68137 [08#HF (15907 |-76227 | « |0,7948 | 07597 | 02894 |-02974
2 13-4 ~ / 0,6707 v | 1,6067 |-16067 | 0,7597 | 02974 |-02934.
oGl - 27 1/ /1 Z ’/ 1/ 1/ ‘ // // rs
g Ll 21 // /7 0,7923 | 16279 |41,5894 I I 0,19498 |02974 (02894
6-7| <% | 1, 106599 [0.2536 |1,3855 | 10683 | | 0,726 | 0,046% 02537 |-0,7957
1.2
2-3| 3,60 |0,8923| 4573 (06770 (1,505 |4707 | 026 |4 749 (0,258 | 0,438 |-0998
4 3.4 p 08770 10,8407 14609 |.1403 v 10,456 |0,2537 | 0,954 0,482
4.5 // 1" 0, 8707 Iy 1" ¢ T 5,653? " 7 4
5-6| 2 v 10,797 16283 |-15890| . v 10,4305 |0,4794 |-0,4676
L 6.7 27 % 0,677 10,2654 |1, 376 |4, 0772 11 0,7973 | 0,007 | 0,4077 |-0, 3739
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FORTIOUE TRANSVERSAL 4.4

Sous G Sous =
£ 9 Mw | e |Tw | 72 9 |\ Mmw | M |Tw |Te

1.2 | 75 |13R (0747 | 107 |4706 | 190¢ §0723 0023 | 005 |0739 |-0799
-3 | 360 7 180 |1,€80 |£,038 |-<£038 Z 0,177 | 040 | 0~279 | 0CE4
3.4 w ' 4,660 | w 0 ' 17 0,70 2 0,CE7 |07
4.51 17 /1 7 7 /) ty 7 . Vs vz
5.6 I 11 /7 1 1 i r 1, 0,717 ﬂ/'tf‘lgﬁ’ _Olvf’fj
6-7| 275 y 1077 | 0,747 |190& |. 1706 " 0,705 | 0,0¢3 | 0,799 |.0739
18| L5 | 1~X3 | 0,338 (0,958 | 1,456 |- 1907 N o-~274 | 0,059 | 0, %68 | 0,555 | 0,334
2.3 3,60 /s 14088 | 4536 |« 077 | 3€6 P 0790 | 0,09 | 0380 |.03970
5] & <, 35% | 1958 | L 30 | 4796 |.4 338 ' 0,09 It 0,385 |-0,385
4_5 /7 4 aZ, 30 " 4.E93 |-9L43 // /" ’ lr v
5.6 4 i 1,088 | 4,579 |-3,5906 1 1z 0,790 0,397 |-4380
6-F| 2,75 |43 | 0,956 0,338 |4 907 |.1456 7 0,768 | 0059 | 0334 |_0¢55
1-8| 75 | 41,¢23 (0,398 [094F | 1469 |-1699 o<c7¢ | 0,059 | 0,766 | 0,255 =0.334
12.2] 3,60 /7 U087 | 1,528 | 4,079 |-£384 /s 0,790 | 9/€09 | 0,380 |-0,397
3.4 u ,35F | 1965 | £ 300 | 4,450 |-4,336 /" 0,09 1" 0,385 |.0,385
4.5 v 4 =g, 300 /" 4, E93 |_9L43 7 1 /" 7 7
5.6 7/ /" 17 41,08% ~2 538 1,869 / 1/ g, 790 | 0,397 -0,380
6.2 2,7 |4423 0947 (0,396 |1,699 | 1464 / 0,768 | 0,059 | 0,334 |-0<55
1127 06395 |0€36¢ | 06437 0,994 [_1<899] 0,174 | 0,03¢4 | 00083 |0, 7364 |-0 1777
2-3| 3,60 y 0,738 | 0,8104 | 1,97 48 |-1 5750 7 0,073 | 0,114<€| 02024 |_0~080
3.4 «u % 0,8704 " A,49499 |-14949 | 0.11%¢ | 0,05 |. <052
4.5 7, 1 7 /7 . 7 /7 1/ ’y e Y

5_6 1/ ’r 1 0,736’ 1 5150 ,4,4/1’48 / / 0, 7077 | 0~2080 |- O~C0L4
6.7 &, 75 v 10,6937 |0 L3368 | 1<699 [-0,9940 [ 00883 [0,03¢4 [0,1777 |0, 1364
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FORTIQUE TRANSVERSAL 4.4 (Suite)

Sous G Sous
My veud] L g M | Me |Tw |Te g |\ Mw |/Me |[Tw |7z
1.21 275 10,8699 (02473 (06733 10907 -13505 0,163 |0,0464 |0,1262 |0,7957 | 02537
2-3| 3,60 Z 0,7725 1 0,6485|75970 |.15862 | 0, 7948 10,7597 10,2694 | 02974
4 3-4] 0 0,8485| 15657 |-15657 | 1 0,7597] 0,9341-0,2934
4.5 Vit ¢ /7 /7 7. 7, /7 7/ /7 V7 s
L 5-6| s/ /1 /1 |9 FFC4 15862 159440 v |0 7448 | 0,974 |- 02894
-7\ 27 | 10,6733 |0,2473173505 | 1,0407| #  |07262 |0,096% |6,2537|-0,7957
1.21 2,75 10,8695 (02473 (06733 |40%07 |-713505 0,763 0,0464 |0,726< |0,71957 |-02537
2.3| 360 /1 |0FH4 10,8985 |1,5940 |-1,5662 | /+  |0,7448 [0,1597 |02894 |-0,2974
3 (3.4] i/ v 108485 |  |7,5657 |- 45657 ~ 07597 | . |0Z€93% |.02334
4.5 // 7/ // 7/ 2 /7 / 4 7 // 74
56| u 7, % 0,774 | 168862 |- 15940 | /- /s 01148 02974 |-02894
-1 2,75 /7 06733 02973 (13505 |- 10207 | /1 |01262 |0,0964 |0<2537 |-0 7957
1-212,75 10,9993 0842 (07378 |1£097 |-75390 | 0,763 |0,096%|0,726€ [0 7957 |- €577
2-3| 3,60 |0,6923 [0,8737 |0,8707 15907 |-76227| ~ _ |0,7948 |0,7599 |0,289% |-02977
Z/ 3.4\ v 7/ 0,870 7 /7 16067 |-1,6067) v 07597 1/ 0,934 |-02934|
4_5 /7 1/ ‘7 7/ // V7 / V74 /7 V4 27
5.6 s /7 /v 10,7923 |16¢79 |- 75694| /. ¢/ 10,7448 |02974 |.02894
6-7| 2,75 % 0,6899 10<538 (13655 (10683 | + |0, K26L]|0,0964|0,537 [-07957
12| 2,75 |0,8923 (02654 |0,6770 |1,0772 |-7 3766 0,260 |0,0773|0,7977 | 0,3739 |-0407/
2.3] 3,60 /1 |07970 06707 | 15690 |-16283| 1/ |0,£303 |0,2537|0,4676 |-0,974%
1 13.4] » /08707 | 11,6067 |-16067 s/ |02%BF| . | 04680|-0,4680
4.5 2 // 0,8770 |1,6030 |-76093) ,, Y 0,2960 |0,4670 |-0,9690.
heb 1/ /7 0,8870 10,4930 (17760 -1,9970 (s 04580 |0,7495 |0,4980 |-04380
6.7
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FPORTIQUE T T

[ Sous @ Sous P

O C A o e 7 A WA 2 0 1A P A i o
1.2 (3069 16,90\6,11865 | 8,11865 |- 15661 |0,5881 | 0,90 |2 387 |1058 |1056 |1323 1380 |1380

8 -3 o 660
34| v |540|16353 |6 2707 |19835 |8,5692 | v |1 456 |0,863 0677 0,678 1072 | 10865
45| v [450]52403 302978 | £3965 |6 4140 | .« |4013 (0683 (0,395 |0,474)0,836 |0 964
1-€ 14,673 (6,90 | 140909 (14, 10087|.16 K04 \ %1233 | 070 4166 2112 (2112 |2 054 L1415 (£ 475
2-3| 0 |660 / /

r 3-%13,639 540\5 1332 | 67990 |-33024 |9 6062 | - 2552|1230 |1963 |4207 1932 1849
4-5|4, 67 |450 | 70520 | 55310 | 108523 \107%3 | + |477& |1756 (0628|0780 1502 | 169
1-2|4 673 | 690 (19.2265\14.2259| . 1,1323 16,1927 | 0 70 |4.766 |4737 | £131 (2,035 2915 |4 975
23| 0 |66 _ e

6 3-%\3539 |590\54923 |6 196F |-93137 (97969 | » (2,582 |1253 |1466 1,193 4920|1857
4.514673 |450|70597 |56004 10,8374\ w4977 « |47R2|1152 (0,839 0777 1505 | 1645
1-212 405 |690| 73215 (85258 |- 84227 | G478 | 0,70 | 4766|4737 |2,383 |1.909 4452|0376

5 2-3| v |bb0| 79878 |75453 |-80035 \7@695 | 1~ | 3872|1672 |1590 4206 Z290 |%, 350
3-41 1w |540|5,6992 (50362 66763 (43707 | « |4,5% |4 83F |1966 | {057 1877 |1903

| 75| ~ |450)395%9 28623 |- 56507 151718 | « |1772 | 1152 0,839 |0, 77 1505 |16%5 1
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FPORTIQUE I I [Swte)

SoUs G ‘ Sous P
Micked 1 G o g 1 T ey | 9 " I TR O T
1-217 645|690 | 80521 |93766 |-89333 |9,3772 | 160 | 5957|3040 |3597 |2 667 3523 (3377
2-3| 1 |660|86093 |80145 | 88186 86384 | | 5495|3341 |36 | &K 3272 3326
Tls4] o s\ caeo |58 76 |y 9p9e | o | 360510373 lgo97 |1970 2 699 2,757
4.5\ |450|43557 (31699 |-62196 56879 | o |< 531\1693 YA |1172 ¢, 150 |2 350
1-2|2 6495|690\ 80527 |93766 | 89333 |931%2 | 4,60 |5 951|3,090 |3577 |2, 667 3643|3370
2.3\ v |be0|86097 |42175 16,6186 (86364 | » |5495|3327 3438|821 3272|3348
3 3.4| . |440|6360 (55388 |.7.2936 |6,9694 3645 2,373 | 4,097 |1 410 2,699|2751
4.5 ., |450|23557 |37699 |. 62146 |5,6879 | « |.2,831|1693 |4,195 |11 2150 (2,350
1.212785 |6 0| 84783 | 98729 |-990673| 36704 | 160 |53957|3090 | 3597|4667 3513|3377
2.3 o |660{ 9299|8775 |-94667|9 7149 5945|3321 | 3138 |21 3,37'53 3328
2 3.4 « |540|6,599% (58319 —7,’6677 73773 3695 2,377 |£,09% | 1410 <, 649 47571
4.5 450\ 45856 |33377 |- 6,593 (59669 | ~ |&537|1643 |1195 | 1112 2,150 | 350
1.2|2,785\690 (85915 |96802 |- 94275 |97950 | 460 |9522|4,9% |8,660| 4214 564F|5 13
2-3| v |660(92923 | 87627 |-4632 |9178 | v |8 712 5397 | 5036|349 52255335
1 3.4 .« [640\65608 |58469 76528 73862 |  |5832 |37 |3358| 2260 4243 | 4397
4.5\ v |49 4552|3973 |-65299 (6,007 | ., |4950|.2443|1954 | 1762 3451 | 3749 |




EVALUATION DES EFFORTS HORIZON
SUR LES PORTIQUES
methode de MUIO

I- INTRODUCTION

On Spphquera pour Cela ".S_.a wmethode de Muto _qui heus
ermzt ¢n Une premiere Ctape de dishibuer les < (ozts
tranchauts dans Les niveaux (orrespowdauvks _des c:b‘sg_
.é:re_n,l-s. vhaues chune devxiewe éfaPa_ d'en deduire

s moweuts ,SLéckissm\'s daus les 'Pei‘za.ux et POU\TQ.S ;

1 _ Effort tranchanb d|éhoac (J) : &j

C:e.sl' fa Somme des fozces aca'tssan\" au dessve de
Eébﬂe ( j) Considere ; Soat -

ezh Pour un t)a'buan\‘
B = Z Fi (&) Com.:ov.."a.v\.t n él‘aci)a_s

L=

avec. Fv :fO‘LCq Sm\u\c‘\n A“,\% =‘u¢'¢ a S.‘él'a.sc (4 .ol

Patouent .
—— Fe
faur
R
F

2_ EFForkt tranchant dJde wniveau (J4) : T"s

Lest La Somme des (ovces asis.sanl- ,ou oessus
niveav (j) Consadere?, Soib :

Len Tovr un bozlique Compozhant
T:i = LZ_‘E» (2) n wivwxb t‘q 'LF
=J *

avec 5_‘-. 50-“:0, an;\.;a‘u&a Asn nivean (V) S
Paz.t',a,ue..
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: sed P2WMOP 452 (V) nmoti P’ ?_n\:\,p.-.sm e3 uo;‘.}!ugf?p sy

T 22Pisue) (PO nPaAw " (1) ne499 Me JUTU2A2)
p v d .
L ®2AM 29" jweyowey 42 23 P 4w Q’q q.!os

e 4
f3 i‘:| r r.a r A
(w) [ e . u-i'ﬂ ‘% ate—dr Ol
“F—:‘ - !"J-
W) ewd (v+3) 7 (22 (>
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- Condition de mon .S’r_a.ea’nli\'é (asct 52)

Ayg ;L 0159 b.h

R

= 0 69.35:55.59 _ /87 cm?

g Y chflf ée
n 4200

2. Cond«‘\l‘wns de La gllé.dne ( art 6:)

W

I

< %3 LA 43 _ 35.55= 49 ¥em*
en 4200

Amax = 1545 cm?< 79 ¥/ em™ _ Ve’trf;ée-_

3. Condition de mon Qutrainewent (ast 29)
Ta =% bglem* (SP) . Bd = 26,55 kg [em*(SPa) .
T MR S
7 3 7
/4 7&1«# ue 227/:_1”""._"_ = 72
niveau 8 . Tmax = 42,24 ¢ C sPs)
Cde _T224:0M04 . i kol o T = 122 o Jad?
4-1T. 16 488 ~ AQ/ Aﬂ/m
Nivaay 7 - T T 5 =

&
max(142,24 (D] 19,02(0| 79,03 () | 4,73 () 12,37 1) | 77,97 () | 21,57 05 15,5301 |

= 2 1

v B2 1555 | 983 | 8,92 | 74,053 9,22 | /4,82 |/¢,05
4- Juetification d'about :
o) S.ou.?uzu'z_ - 'a.ppui
Ow dot ,aucu. - Lo T (A
4 ‘ B. §b"° » o

C= a_ Cd+2)

e 2 = 5¢=6x2-_- 40 cm

Niveau 8

T= 13,06t o Co=214306-103 _ 4 gocm
36 '6‘805- . ya';ﬁ'é 1

'ﬂ"f

7 6 - 4 5. 2 1

(o [13,06 |2051 | 22,07 42,92 [ 75,98 | 7.57 16,31 |4¢.75
(£2>]10.89 [ 1711 | 1835 | 10,78 | 72,12 1730 13,67 [ 13,47




— A97_
(%) Acrmaties mgcr‘ueumst

A.6a > T _ M S Aol 0
o L 3 652 -* 9'8_,0‘
oaner b: 4 8,13 cem,

Niveay 8
Appuis| A c E A (o = G

G X N
T(e) | 13,06 | 13,07 [ 10,24 G, &7 8,97 | 20,57 20,51 12,88(13,47 (43,59
M| 1529 -713291- 848 |- 745|756 23,6 23,6 [-4.48(-10,95 |- 11,99

A (ew?) Lo <0 <o <o <=0 =o =09 <0 <0 <O
Niveau & 5

T(® 22,0 22,01 13,63 | 14,62] 15,13 12, 92 12,64 14,54 [ 1o,39 10,44
Mew1-293 1-29,3|-13,9% 13,94 |12, 9 |-1¢.73 -19,36]-15,09]-12,7 [-12,88

Alewm®) <0 0 <0 <0 <0 < 0 <0 <0 <0 =0
Niveau 3 4

4
TC | 14,58 |14, 33[13 87 2,4 [12,4 [15,57]13,92 74,5 | 13,29(13,25
ME|-19, 17 |-15,91 (18,64 |-16,2 7 ~14.461-24,36-24,16|-20,93|-19,02 -15,02

AW ] <o <O <0 <0 <0 <O =0 <0 | =0 <O
Niveau 5 1

TCO [16,31 | 24,51]15,61 [44, 57 14.85[17,%1 [ 12,3519 98 16,04 !6,1.‘)'

M) |-24.15 |-24,49]-23,75 |- 22,06 |- 20, of -22.9 [-24,4 |-22,23|-22,63 [ 22,09
Moat) | <o <o <0 <0 <0 <o | <o <0 | <o | =o

5. . Lon alibion e Mon écraszmen\‘ Adu Pebton -

- & Y.
Z> 0,10 & 2o (4+E)3
Qvec dq = 560+ 4 =8.24 4 = 14 em .

22 010.2 2800 (4, 2y 4_ 9 34cm.
68,5 14
Z2=0p=052=40m > 9,34 cm — Vérifiée _

Armalices trmansversales et Zspacement :

1- Mmatures transvecases -
Ow adogTe powe }zs arnaluces franavecaales 2 cadies
Té& pid i 4TE . 2,00 ew = Ac .
Niveaw 8:  T= 2,24+ (sh) ; 6b- 6955 Rg /en®
o = 35.8% - 3,5.59 = 29,65 Bg)em ( T < W)
UETPPL ). %% pow Tlo< th=<L
b2 o= 69,65 hgjc® > Tl - 685 hg Jen®




s G

To = (48— Eg:_”.), 59 = 20,56 kglem® _y Tb=2056 kg Jcm”
8,5

2 -5
Th = ?{g'_ii'.g_ = 7527 hg/cmz < Tb= 20,56 h.glc_mz
2.

L E—space.mc.m* 2
i 6har. 3-Ae
i T

?O-t = S‘a. San % =NVeC S‘J = MOX(% 4 (_4-- %b))

\DOu\' t:b: ?,2; hg ’sz —lp ga = 0,863_——’ §Ot:3625w

4 £ 3625.4813-201 _ 28 g5cm _—_y L= 25cm.

72,24 103
E4 max { Patie -N:.;m _, E=30cm
' 55.(1— o,s.%) = 34, €%cm
ow prend t=25cm.
Nweau | 8 7 6 > 4 > 2 1

TCo (1224 |19,02| 19,03 U, 33| /3 37| 13,37| 20, 15,53|
Toti| 7,27 |44,29 44,30| 6,73 +.94| %94 12,779,272

Tew|30 |20 ]| 20| 35 | 30 | 30 | 14 |30

%t |3¢25 | 3307 |3306,2| 36677|3142,5|3142/5 31899\34701
tew | 25 | 15 | 415 |25 |20 |20 |13 |20

L. B

. Zon2 nodale 4 =< mn (9,.?.‘1 ; 12@) = min (/6,5,-24)_—.-/6,5:_
on Pre.n =
t=16cm

. Zoneg Courante: t=05.n=2%5cm

Ow Pﬂzno\ t=25m.

L)
. Memalures Lilantes ( Superieures, n{erieures) :

' [ [
AS.Lau\\-e - AR L C -‘E j E*Z‘-'-‘ 3 3CV'f) = dew.

Ar > w\ax(%,‘ %‘.‘. 3 Sc_m") = dem

On a.doF:‘r‘e )::our- c',haque Yection et bour C,haq\)cz

niveau : 4 T4 ('.nrwxamres Supeaeuces
et \f\%é,r\eoﬁz_sj



— 498~

Portique TRansVERS AL 44

5 7+ 9 “ 43

————




— Ry

VIEL G| ooy Menlael | g2 | € | b | s [S0rres, |WRSEIG B iy | S [Xton) | Bi(hale)
1| 0,871 | 2,042, 04 |000F|0,96241F| 0,92 | FT14 | G A6 |2|1592 | 650 67 |187119.8| 14,60 | 4940, #3
) o, 47 |0,30 |0 4F [0,0024]6, 965((28 032 | 4 T14| v |1|3,6% | 152,24 ” ” 329382
30,992 | 2,46 | 2,16 |o0073\ 0 9621|141y |0 9F v v |2146,85| ¢.99,53 7 | #9y0. ¥3
4| 0,765 |9, FF| 0, ¥65 (0,004 |0, /28| 0,02 ” /” 116,92 24775 " » 3293, 82

8 5|9, 992 | 2,1 | 2,11 0,0077 | O, 9618|446 | 0, 95 7] 217,46 | £ 63,34 > - 4900; ¥7
6| & ¥34 |0, ¥4 | 0, ¥31 (0,004 0,965 429| 0,4 9 o o (|5, % | 236, i " 3293‘3'2_‘
710992 (2,41 | 2,14 |6,00%7(0,96/8 16 | v, 95 ” v |2lte.4e | 683,34 2 p 4 940,73
B| 0#31 |0 F1 | 0, #31 |0,004|0,965 (28| 0,49 | ~ v |45, 1o |23¢ F4 " i 32893 B2
9|0,992 (2,11 | 2,41 |9,00# |0,9678 |46 | 0,95 P v |2|H6e6 | 683,34 W p 4950, #3|
0| 0,765 | 0,2 0:?65 0,004 | 0,965 ng 8,52 7 7 11 5.97| 236, %4 : r 3293, 52
n| 6892 | 2,46 | 2, 16 00073 0,9612| 4140, 9F 7 7 (2|76, 85| 242,75 p T 79450,73
2o u¥ 0,626 4F |00024|0,965|128]9,32 4 v (1] 3,6¢]69953 Y v | 3293,82
1|10,#¥68 |3,95| 3,95 |907/33|9%44¥|825 4, 80 4 v |2|3082 | 162,24 4 I L94y0,¥3
2|04ty oty | 0474 |hoo2y|9,965|128|0,32 y v |413,68 | 152,24 . . | 3293,82
3|0, 868 |4, 40| 4,10 |Gol39|q %% 865 '/18'7!' 7 # 2132,0 13278 “ " H94bo ¥3
4 L7 g3 0/36 0:85 9{9042 0/96‘\5 /23 0/56 4 " { G,[{g 238. 8 4 7 3293}82
710,868 |3,75| 3.75 |00/2F 0,%38) Bu5| 1, #1 % v |2]2926|1214,46] v |4 3uo¥3

2 6lo, 832 |0, P00, 832 (00042 0,965128| 6,56 4 O gﬂg 269,45 ¢ ” 3993,82
0,868 |3,%5| 8. 75 |0,0127/0,9498| 645\ 1, ¥1 | 4 v |2{29.26]12mu6| | 0 | 49ua¥3
Bl0,832 |0,80| 0,832 |Go042)0,965(128| 0,56 4 v (1| 649 |269.45 ) P 2293,81
9|10, 868 |3,£5| 3,75 |90122|0,9%398\64,5| 4, *1 4 v 2|28 26|1214.66] v v | 4940, #3
00,83 0,750,838 [000420,965/128/0,56 | 4 v |1]gu48|268.8| - 1329387
N 0,868 | 4,19 4,10 |0,0/39|0.9 76|80,5| 7, 8% 2 » |2|32,0 |7132% % > . 59050 73
0| o 474|077 | 0.FF |0,0041] 9965|128 6,35 “ v |2l¢01 | 209, 3F ¢ 2 ey o

ta V?rfjh'catxon ctzs  (ontvr=iintes

Brhgue g-4 -

Fermillage




= 0%

ot I/éﬂf;‘&a/—zon aes conkrainfzc

Belique 44

el el B I O Y A e o A A e e L T
1| 0,15 |546 | 546 |00185| 0% 685| 2,57 | 4T 14 | 616 |2|42,80] 768,26 18719,8| 14, 80| 4940 .73
2| o4f5 0,28 | a¢¥5 |06024|0,9973|205 | 9,32 o7 U8, H (458,83 v 329382
31 999 6,59 | 6.54 |09224(9,935|620] 3,03 | v le|5003| 24802 4 F| 4 (4940, 73
4| o %93 | 0,87 | 5,793 |0.0042[39711 |158 | 0,53 " v 111619 |25¢,82] # 13293,82
7| ©.94 1565 5,65 |o0.019]0 §75| 2,60 ” 12| yy 08| 7829, " W VELTZELR
6| 0457 | 0,72 | 0,57 [0:0033]0,97181c2 | 0.57 v v _[115:91 |245 16 " » 18293 82
7] 094 | 565 | 565 |0.049 |09 [¢£5]2,6D y v |2|4408|75829,79] 7 v | B8y, {3
8] o757 | 0,72 | 0,457 [0,0038 09718 152 | 0,54 i v 415,91 | 246,16 4 "o 13293, 82
9| 0.94 | 565|665 (0019 (0939 [¢2.5]| 2,60 | " |2|44.08 | 1829,4| " | 4840, 73
0| 6793 | 0,65 | 0,793 [600402[0.974 [198| 0,58 Z v |46:19 | 256,82 ” n_ 13293, 82
M| 0.9 | 659 654 [09221]9,935[¢2,0] 3,03 v v |215103|24418,02] v | 4 940,73
2| 0475 | 0,63 | 0,495 |o024 |69H3] 205 | 0,32 “ v 113, 86 | 160, 31 " n |3293, 82
1| 9#5 |445 | 4,45 0925 (09%% 00| 3,30 | ~ " 1215813 244223 ! " | K940, B
2| 4% | 046 | 0475 [0,8024 0,993 1205 | 0,32 % v 43 H |183,87] 13283, 82
3] 09y [9.403] 9,403 [90%2 |0,9741|138 4L,48| v 2| #3287 (304522 4 " 14940 73
4] 0,493 | 099 | 6,793 |0,80402 (091 [458 | 9,53 ,, v 11619 |256,82| 4 v 13293,82
7] 994 | +866| 786 [0.027 [p976) 194(3,49 " v 12|61 33|2545,51 % "1 4340,73
6l 0,97 | 0,72 | 6757 |om38|0.9H8 462 | 6.5 ” v || 5.97 | 245,16 " v | 3293, 82
7| 994 | +.86| 7,86 0027 |0.9%1[194]3,49 | “ 12|61,33 |2545,51 no | 4940, %3
8| 0,357 | 0,72 | 0,757 |o.038 (0918 [ig2 [ 031 | . v |115.91 (24516 | v 1329382
9] 094 |36 | .36 [0,027 09761 184 (3,49 - v |2164,43]|239358] Y 4340 F5
0393 |064 | 0,793 [00o402]0,9#1 [158]0,53 | . " |116.19 |256,82| " 13293, 82
094y |88 8,817 (0930 [6,57439|1864]3,97 Z 712|668 ¥y [2853,18] 4 #9490, 73
0,415 [ 436 | 4,36 0,025 [0,976F| 200 3, 30 2 v 12110, 61 | yuo,45 t v\ H84o ¥3

Ferrarlla ge




~

LS

5 - .
: M(-:C?:? Eﬁ .Ci%) Mé:ﬁl' B L ED ) 3?:25 A(%»xg\eg Qo ckﬁih TERD X (o) | O gl
(| 083 |9.44 | 9,94 |19 (0,921 |50 (4,43 |4 T14 | 6,16 (223,66 |3057,21 | 167119, 8 |14, 60| 4 G40, #3
2| 0543 | 0,65 | 0,547 |g.0028|0,9%6 |10 |0,36 “ v | 42F | 1715 4 v |3293,82
3| 404 [M2F | M1:2F |o®BH 091645 |5,.32 v v 12| 8193|3649,86] " #9490, #3
4| 0. 975 |4,05 | 8,915 |omwls |0 969 |16 (0,63 W v | A4 (296,33 " o 3293 82
5| oY | 9/29 | 9,29 | 0,:0074|0, 237 4,35 | v__1L[¥2,49 (300863 | v | #9040 3
61 9,877 | 9,820 872 |960¢50.9692 /60| 0.09 | v 1168428402 # v. | 3293 82
7| 404 19,29 8,29 |90314 |0,423% 50,5 4,35 2 v_ |L|$249|3008,63| v | 4940¥3
8| 0, 81F |9,82 | 0, 877 |9,00¥5 |0,9697 160 |0,69 P nw o |1]16:804 |284,02| 7 » |3293 82
9| Lo4 9,29 | 9,29 lassty |0k37)505| 4,35 | " |2 ¥2,49|3608,63| « v | 940, 73
0| 009145 | 6,6F 0,915 |60046 @gg (46|, 613 It i A %45 |296,33 ” o 3293,82
u| 4104 (23| hIF o381 |0,916F 45 13,52 " " 2| B+ 933649, 86 ” # 4940, 3
2| 0,544 4,69 | 1, 69 |0m57 |09796\|190|0.F5 | (213435 |54¥%,32| « v | 4940, ¥3
1083 |27 | ATF | 00381 6, 96| 45 | 5,32 " 7 12\18%.93|3649,86| n | 49y ¥3
2 0{54'7' 0{55 D; 83 6,995 ﬂm /glf &*595 4 U @ é 194 233123 &4 (44 {-{949, ¥3
3| 4ou 13,564 13,664 (0046|0909 40,2|6,4 & |2Ti6+2T4| 1,40 |2 |100,30|3834,0%| 0968|1550 | 4 Fyo.35
41 0945 |409 | 9, 915 [9.9046(0:969 |Auc| 0613 | 4T14 | 6,16 [1]F,44 (296,33 | 18798 t4,60| 32 33, 82
7| dcou |4#402 |4, 02 10933|0,993]45% 5,20 7 v 121859835689 ¢ v | 49409, %3
610,877 | 9,92 |6, 87F |6,6005(0,9693|443| 0,69 | ¢ v 416,84 28402 « v | 329382
7| oy 492 402 |6,03F |0 s1lss8] 5 20| 1€1216598/3568.9 | « | v | 494973
810,877 (0,82 |0.87F |90ou5|0,9693| 145 0,09 | v | 6:84|284,02| v | 3293 82
a| 1,00 |#02 | 402 0,037 [094F8|458| 5,20 v |2185,98/3568.9| v " L 8ya, ¥3
10| 5,915 | 0,63 |99/5 |o00v6| 0.969|14610.643] " | ~» 4| I 44 |29¢33| « v |5293,82
Wl 1 0% 173,06 | 13,06 0,046 |8,909440.2] 619¢ |276+2T4| 7,70 | 2|160, 27 3832 3 7 | 20967, | 19,50 | & 7 49,36
2| 9,547 1493 | /.43 |06065)0,9635(122 | 0,BF | 4T#4 | ¢, (6| 2| 45,06 | 625 04 |18719,8 | 14,60 | 4940, #3

Pztique 4-4

Ferrsilisge et vérifi cation cfes (ontesintes



vy

Ny

| bacces

A i

- :;(._7,4 -

Ferrailloge e'/- I/eri_fi(a*:an ades

S ] S .
g ?{Ei‘?) t&(ii;z) MC?J“%J E € | K Jcow®) |onorsies | cow?) %L“s’“*’) Clg (o) O [XGen) mﬁhﬂ’fﬂ
(10,89 [12,84]12,84 |ooazy 0947 446 | 640 | 4T1Y | 616 |2|10018|4156,32| 1871198 | 14,60 | 4940 73
210,679 1,03 | 403 00035 |09727|468 | 045 | 4149 |  |2| 804 333, S| Z ”
5| 1,062 (1552 | 15,52 |0,0525|0,9042|3%,.2| 7,43 | 4718 | G0y |2|#09,58|3895,6% |3146.4 (16,32 | 5222,29
4| 00 911 |03 | 9,92/ |00047 0986 |(44| 0,62 | 4T | 616 |4+ 4% | 298,27 | 187/19,8 |14:60| 32 93:82]
7| 4062 (2,51 | 12,51 |0042310,9129\924(5,93 | # | 6l6 |2|9¥.61 (#0545 * Z L3993
6| 9,857 [0.89 | 9,892 |ooous |8993 |18 | 960 | » #v_111696 (288,88 « 13293, 82
7| 1082 12,01 | 12,01 |0/0423 |0, HZ9 Y24|5.93 | v |2|8% €1 |post45| 4 | @ 4 990,73
8l uglz 0,89 9,812 |acost |0g#08 156|054 | » | + |1|634 |262,97] v | 3293,82
9 '{(sz /ZQ_Z _/5151 9;0#23 09__/2‘714?,(; 5,9_3 ” Bl z 8;,51 (4051, 45 " el 4 940, £3
{o 0{93/ d. 61 ‘ofjj’/ olwq'; 019536 ﬂf# 9{62 @ 4 .1. ;“126 301,51 " & 3293,82
M| 706211552 /5,02 |9,9525|0,9002|37,2| 7:43 | 4 T 16 | ‘B¢ |2 109583895, 6% | 231146y [46:32 | 5222,29
2| 0,557 (215 | 2,15 |000%3 |0,9612 [{14 (445 | 4774 | 616 |2 |16)¥8 | 696,28 |187119,8| /v.60| 49 4o, 73
{ 0/9/4 /4,52 ///52 0,0«39 9;9{53 444 5}‘-}5 i v |2 83138 3;30,83 Vi I »
219,679 |09y | 0.9y |ge03z |09HI U8 0,92 | # v |2{%:33 |304,43 | ¥ T ol R, 5
S 4AFS |1y | 1y, 11 o0k B |0,9074(89.2| 6,43 |zrie+24| 2,10 |2|104,34 | 398841\ 103611, 8 1550 | 4#40,36
4| 0,921 | 048 | 921 |avoy# |6,9666 iy | 9,62 (4T14 | 646 |14 19 |298,2¢ |1671/9.8 | 14,60| 32 93, 82
5| 4476 43,05 | (3,05 |0:0941|0,9141 [i4,2| 6,20 |27i6+2Th| Filo 286,50 | 3688, %8| 1096118 | 15,50 | 4 Fuyo) 36
6|0 892 100 | 9,892 o045 59693148 (0,60 | 4714 Gle |106,96 | 288,88 | /67158 14.60| 3293, 82
7| 41475 \(5,05 | 13,05 |wouur \o 9111 lin2|g 20 priete™y| T4 213650 |3688, #3 22961%8 15,50 | 4 #0136
8| G 892 | 1160 |0,892 |o,wu5 |0,9693 148 | 0,60 | 4T1Y 6,(3 116,96 | 288,88 | 18219 8| 11, 60| 5283, 82
9| 4175 143,05|13,07 loouud 89111 2|60 |ericrern| 710 |2196,50 | 3688, 3| 096148 /550 | 4 Ruo 36
10 0,991 |1, ¢ | /7¥ |00089]0,965\128|0,#8 | 4T1y | 6/18 |2 13,68 | 56354 |/B¥H9,8| 14:60| 3283,82 |
W[ 7175 [/, 77| 1277 0,047 |69084|39,6| 6,56 | 2r16+2Th| 7 10 |2 |101, 82 |3892,30|20867,8 | 15.50 | & 740, 3¢
| 0,857 | (06 | 1T6 |49033 |0,9669 436 | 0,40 |4T14 | 6,16 |2] 12,1+ | 505,22 |/6%/19,8 | 160 328387 |

(bntramntes

Petigue 4-4



2 I Ver'gications
1- Condation de nown %fa »\d’e -
Al > ©,69. 35.55. 5'9 = LEL e — bcudéw-
%200

S lop ik lion tde b S‘déchc :

A = ?%7.:3 5585 = 19 Hews - Ué’ajﬁéz—

3. Cowdition =iz won eutaiucweut
Zd = 144 kgl (SR) &4 = 26,55 kgla(apa)

1) SPi (2) SPa
Miveau| 8 7 € " % 3 = LY
TRax (705|937 9,97 | 620 | %8| 93 (D|lo 2 ()| 9,52 (sP)
197 | 3,84 €13 852 | 809 943 10.¥F .| 9, BY

4- Justi{ cation i labout :
o) g_.ouOUeur a'awi',

ow adoct auor. Co= C cawec C= 46cm

Miveau | B 7 é B 2 5 Zz 1
5 499 3,3F 4,625,997 | A4 #| 8.¥% [{9,03 g 1y

Colew)| 4, 66 |81 | 3,85 4, 8| 6,23 | #32| 8,3F | + 82

) Aswalutes. Wl zvieuses -

A. G- +, M R
a > -\-?—v +'6§_q

Appuu-i.}aitgi«//.?«.;o’?sf(u

TCO |4.99|248|2,u12,38 |2,91)|2,4%|1,98]|13.36|3,32 13,183,145 |3,18)|3. ¥ | 3.3+
BIMCew) |16 F2,04 |-2,461-241 }206 |-2,04 14,6941 |-3,95}3 88335 |3,88[3,95 |-4.1
M) co| <o| <o | <o | €o| <o |<o ||<o| <o | co|<o |<o| <o| <<©O
T 4621523444\ 4,0F | 4,14\ 4,96\4,62| 5,97|6,31 | 5,03 14,.92|5,02 |6,31 |59 F
6| mawless-55715 87|-5 68 |-587|-557 |6 % p|- 94| - #45|- 765 |- 86|- 7.8 |-F:45| -6, 87
Alw’) | <o| <o| <o| <o | <vo|<0 |<o ||<o|<vo |<o|<o|<o|<o|<0o
T [FuF|783(613 600|612 | 7,837 47| |8F1|9.13 | 01 |6.87 |Froo|G,13 |8iFF
4™ ) }14,23 |9, |-, 67|-9,29|-3 67\ G } 14, 27 3| -13 | -, 23| M, 8- 0 2|- 14 48| M 25|13, 56
Alw?) | <o | <o|lco| <o|<o|<o [£o ||<o|<o|<o|<po|<o|<o|<o
T (4) Wo03(/02 319|464 1,8 (40,23 9,9 |1914|9,52|8.% B,O([. 7-1_9 J,68| ©

2 M (b)) 5,55 |- 12,84 Ha0u | 2,59 112,04]-12,8 115,52 ]-#ed |-2/95H5,05143,@5|-13,06|-1253 | —

Alew) | €0 | <o | <e| <o | <o | <o | Zol|lco|<P|<o|<o|<o <o | —




— 205 -

D= Coudzlb.',on =z ron fZCrasm\amb duw befon:

A1z 6@+ = E5x4.6 +4 =42 cem.
2> 0,40, 4,6. 2890 16). )= F,Y4cu.
/ 265 [l-}- 7‘-2-) Y

2= 5¢: Ox46=- cw > :’flgt‘, CM ——%%fl&~
T - Atwmatuces fxansvecsales et espacement:
1-° Aswmatuces francversales
Dw o.dop\'z 2 cadseas T8 caad 4T8 =20iaf

Nweau| 8 4 & 5 4 3 2 -
(e |4185 | 3,72 (5,936,314, 83 |9/3 |/9v2 | 9,52
Qleld) 1,10 | 2,24 |392 |3.75| 4. 65 |o.42 |6.19 |5,6G3
E(ew) | 50 45 45 | 40 | 40 | 35 I8 l'35
ot |42 | 40252 |3921,6|39474\3832,2 |3727,3 |3H0, 4| 37330 50
Elew) | 25 29 L3 .1'25 25 25 25 25
Cor. O

. Zone modale :

€< min(03R , 128)- 165 _, t=15cm.

Zone (Coucante -

= 0,5-&:-21,5(1“ — t=25cm.
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FPORTIQUE LONG/TUDINAL T ZL

Sous G Sous P 1
Niv My (s % Tz N Newmk \ /T /75 Tw Te N Newrert [¢
| 1 | #026 (4026 9,377 19,377 160,632 |7, 520 | 1 520 337 3377 | 7,965
__43_.02_367_0,296 8,933 | 8,638 [17577 7,407 Vo110 |-0110 3,523 | 3,328 | 6,857 |77 6493
d |1.075 |-1075 | 8,679 | 6,969 |75,608 | 56,37 | 0,382 |.0,362 |32%& |2 757 | 6,023 |75,005
4[4 10582 |-059g | 7297 | 5,689 | 72,982 | 78,157 | 0247 |-0<¢7 |£699 |~2350 | 4999 |77 #/
EREL +-45a5 6,275 675 190,952 ] 0,597 |- 0,597 <2750 ~150 | 7498
e
7 4,0-3247,439 9317 (9377 169949 | 1520 |1 520 3377 | 3,377 [ 15342
2 029 |-0372 |8933 |8,638 |17 577 93,978 ) 07170 |-g770 |3,523 |3, 328 | 6,857 |27, €697
3 40715 |-1069 [8,879 | 8,989 |75 608 |74,785 10,382 |-0,382 |3272 |<€ 757 |6,023 |27028
3 4 [ 0592 0,623 |%294 | 5688 |12,982|91,733 | 0,227 [-0227 |<2,699 [=2,350 |4 999 |22 77
5 | 1585 1,669 |6,€75 6, <75 |97 7671 0,597 |.0,59% [« 750 < 150 | 9,678
1 | 4239 | 3,920 9,870 (98710 79759 |1 620 (L4254 3,377 | 3,37 |16,779
2 0372 |-0297 (94906 |9773 |18579 |me 997 0,770 Lo 78 |3 523 3328 [6,857 |37,595
2 3 |1069 |-1,007 9,266 |7 377 |46495|9.630 | 0382 |-057F |3<27Z2 |5 757 | 6,023 £Z 057
4 1 0,623|-0586 | 7,662 15989 | 13657 | 70444 0227 |-0335 |2 699[~2350 | 4,999 |27 709
S | 7669 |-1552 | £,544 6,542 153,711 | 0,597 |-0892 |2, 150 2,750 |17, 798
1 14677 [Z2335 9795 19,795 (89554 |~ 6686 | 1,343 5,473 | 5,973 |4 732
2 |03%7 9774 |942¢ | 9778 | 1857 |737037 | 0€00 |- M0 | 5627 | 5335 |74962 |42, 507
7 3 | 1,993 |-0597 | 963 | £386 |16,657 |707987 |0, 6687 |-0, 344 | 5.6£5 | 4 397 | 9,65 | 34,673
4 10698 |-9399 (7653 | 0,008 | 13667 | 778495\ 040 |- 000 | 4297 | 3,749 | 7 99¢|35 #7
5 | 1899 |-0925 |6525 | 6,5¢5 | 60236 | 1063 | 0,532 |34957 3,457 |A15-299




o

PORTIOLIE | ONGITUDINAL T T

Sous G Sous P
A My M T % N Newmu/p| NV s Tw Te N N /¢
1 |-8,719 | 6,660 10,588 | 0,588\70,588 | 4058 | 0,994 1380 | 1380 7 380
2 | 8,119 [-6,636 [10,566 10,568 | 10,568 | 4058 |-0,99%4 | 13680 | — | 1360|1380
3 |-4,639 |2 557 8,569 | 8,589 | 6,569 L0863 | 0,563 1,089 | 4089 | 4089
8 [4 [A4030 [-09 |7987 |697% |19398 | 14,398 0134 [-0445 | 4,0 (0,964 | ~5036 | <036
5 [ 3,030 |-2603 | 739% 7397 17,397 0395 | 0,390 | 0,83 0,836 | 0,836
1 |-2493 | #2171 16,723 | 16,23 | <6711 \-1112 | 1 065 24975 | 2475 | 3,79
2 | 24965 |-2113 | 16,420 6,720 | 2642 V1,118 |-1,085 |~,775 ~4975 | 3,795
3 9864 | < #He 9808 | 9,806 |18,386 |-0656 | 0,6¢6 1,699 | 1849 |, 938
7 [4 [o77 |o.#9 |9302 |1017% |49976 | 33,876 | 0,763 |.0,757 | 4332 |1,698 | 5580 |5 676
5 2,928 |-=800 |M,852 10,852 | 1899 | 0,436 |-0979 | 1,502 1,604 |, 338
1 |-71711 | 3667 16,132 |16, 132 | 42,8493 | 1065 | 1,065 G4 | G975 | 670
2 | 2173 |-0269 |16,13Z 416,132 | 42,843 | 1,065 |-0713 (2975 | _— |97 | 6270
6 3 te#e | 0923 9, %97 | 9797 |<£8194 |-06£€6 | 9,070 1,857 | 1657 | 4,789
4 |-0729 [0,538 [9,374 |19197 W9,505 | 53,387 | 0,457 |-0457 |1929 |1,695 | 3,57% | 9,4%
& |2, 801 1947 |, 83F 10,837 129,086 | 0,419 |-&419 | 1505 4 505 |3 843
L
4 |-3,667 |4,026 8,972 | 8472 | 51315 | 1065 | 1,5% <378 |~ 376 | 8,568
< (0269 Lo |8 123 |7.6870 |15993 |56,836 | 0773 |-0,170 (952 4 782 |10,992
5 3 | 0923 |-7075 | 8004 | 0377 [14375 | 42569 | 0,070 |-0,38 4,903 | 4,193 | 8,982
7 [ 0,538 |-0532 | 6,676 | 5,17 | 71788 65169 | 0,757 |-O6¢F |4877 |1695 |3 522 | 1B 772
5 | 1947 |-1585 | 5657 5657 (34737 | 0979 | 9597 | {S05 1505 |5348
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be rtorrmionx s Jos b

/FORT7QUE 1.7. TRANSVERSAL . Miment;

, o

L = SoUs G F Sous P ]
Miv MN/L‘M/ /“7(56_”7/ Tw Te N () (Newmig | My N5 Tw Te NE  \Neomute
1 10,778 [0,2356 | 70328 | 10330 | 10330 J00062 (00079 | _— 0,036 [0036 |0036
< 10,0930 10,0906 |-1,4752|16233 |3,099 3099 {0, 0076 10,0028 0,052 |0,058 |0,770 |0,7%
3 0 O |16599 |1,6975 | 3,302 |3,302 o 0 0099 (0059 | 0778 |0718
8 L4 2 v |-16976 | v | 3483 |3,283 2 Z 0,059 ‘ “ o
5 | " v 116599 13302 [3302 | 2 v 10058 |G 777 | 0,777
6 10,0493 |-02009 | 1,633 |1 4752 3099 |3,099 ]0,0075 |-0,0028 | 0,058 | 0,052 | o 770 0, 770
7 07428 |-91770 |-103¢8 17,0330 [1,0330 10,0062 [-00074 | 0,036 | _— | 0,036 | 0036
1 |-02650 [02577 Z,1574 |2 7574 | 3,790 | 90063 | G,0087 00668 |0,066 | 0, 70%
4 L 01079 |0,103% |- 2,8257|32782 | 6044 | 9743 | Qookz | Q0033 | 0,089 | 0,707 | 0,790 | G, 300
7 | o o |-33050(3267c | 6,567 | 9 869 o o 0,707 | 0703 | 0207 | 0,325
4 7 " -3.8676 | 1 6,5¢3 | 9,806 " Z 0,703 /2 0-€06 | 0,324
7 5 0 ‘e re 3’ ‘357}{ 6/679 9/3-24 V7 ‘v 17 0{70‘? 0{30}7 d3€4
6 |0 2260 |-08225 |-Z 0375 |7,9509 3,462 | 6,587 0,0032 |-0,0033 | 0,707 | 0089 | 9190 | 0,300
7 _|0#49 |- 9474 |-06987 0,898 | 19371 00083 |-00087 0 066 0,068 | 0704
1 |-98577 | 9 &57F ~HEF 5769 15359 |-90087 | 60067 0,0066 | 0,0068 | 0,172
S |0, 7034 |0 1034 |.26793 | 3€776 | 5,032 | 75775 |- 00033 {00033 (0088 |[o0,7/07 | 0769 | 0489
3 0 o 36 | 38676 | 6,56F |16,476 ) o) 0,104 | 0, 103 | 097 | 0 532
6. 3267 + (6523 %329 [ » + 0703 | « | 0206|0530
5 & ! s 3,35% 6, §78 | 16,539 4 1 t“ 0, 104 0,60'7" 0, 537
6 | 08225 |-02LE5 |3 1670 | 14432 | 4,610 | #1,197 |0,0033 -0,0033 [ G707 |0 088 | 0,189 | 0,469
7 | 0774042274 |-09053 0,905 |~£ 836 [0,0087 |-00087 | 0,068 0,068 | 0,7%2
1 L O<377 |0,1663 <& 1667 | < 169 | # 528 00087 | g 7766 0,068 [ 0,068 |0€%0
Z |- 07034 |00653 |2 §743 3,776 6,038 |27,07|-00033 |0 0047 (0,068 0,797 | 0,789 | 0,678
513 ) /o) -3,3056 |3:2676 | 6,567 |£3003 0 0 0,704 | 0703 | 0207 | [ 739
71 v |-316 | v 16,523 leess | v | 0703 | o 006 | 0757
g | - 91097 | 33562 | 6,678 |3, 157 | « /7 P 0,704 | 0,20%| 0,738
6 |0245|-0168 |-3,1670 | 14432 |4, 670 | 15,807 |0,0073 |-80077 |0, 707 | 0,066 | 4 789 0,676
L L 107277 078631 09053 _—— |2, 79 | 5,005 |0,0087 |0,7%6 |0, 068 | _—— 10,068 | 02#0
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S
| Sous G Sous P ;|
§ nel v "% W | Te N |\ Neamalé | 17w |5 Tw  |Te N |\ Neursle
s
5 1 |0,7863 |0,7663 1435 | 1435 8,963 Lo66 |0 1766 0,098 |0098 4338
N 2 | 00653 (00653 | 1962 |4 152 | 4,47 |45327 |-00097 0,004 |0, #Z | 0,776 |0<73 | 0957
~ 3 o o -£C0F |2 170 | 4,38F | 2739 0 o 0,996 | 0,748 | 02976 | 71,037
S{ 4_ 4 /7 I £ 4180 |<&, 1733 4,373 |Z% 165 I 7 0,798 4 92360 | 7032
R 5 10, 1097 101097 |-~226 | 3,327 | 5,597 | 28,707 y v 0,770 |0,7996 | 4297 | 4 036
‘g 6 | 0,768 |0168 |-3<77 |<& 118 | 5,389 21,190 | 00097 |-Qoo47 [ 0776 | 0,727 | 0273 | 0957
N 7 10,1863 | 0,7863 |-1<80 1<€80 | 6,685 |0 1166 |-91766 | 0,098 0,098 | 0,338
. 1 101863 1935 11,935 | 10,398 |-0mée 0,098 | 0,098 | 0436
SR 2 | 0,0653 £, 96¢ |£,15¢ | 5,174 | 30,435 |-0,0097 0,1RF |0, 796 | 4€73 | 1924
TS 3 0 < X0F |<£7180 | 4,387 [3177/Z ]| 0 0,796 0,748 |0€97 | 1334
& 3 4 ’ ~2180 |<, 133 {4,373 | 37,4978 0,796 2 0-c96 | 1329
éé. 5 07097 -G, 826 | 3,321 | 5 549F (34257 | « /7 01996 | 02976 | 1333
e é | 0168 3271 1<, M8 5,389 26579 |0,0047 0,146 | 0727 | 9273 | 1<42%
b 7 10,1863 -1€74 1,579 | %564 |0, 66 0,098 0,096 | 0436

' 1

|

X 2 9,9%0 | 4,960 |34, 895 _— o579 97379 | 4=619
% 3 4,760 | 1030 | 5,490 |37567 07577 |0, 7782 | 0,3055 |4, 6395
S VA 1,530 |4370 | <, 840 | 34378 0,797 | 0,797 |029%6 | 4 62
2 J 1,197 | 3,340 | 4,537 | 35,786 0,797 | 07356 |0, 3037 | 16367
i 6 3,250 | 1,730 [4,380 | 30,959 0,7394 |0,7453 | 02647 |7 5087
P\: ;‘ 0,780 0,780 | 8,394 0,0803 0,0§03 | 0,573
Wy

N £

S|
EE 4

5
Q 5
Lz g8
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PORTIQUE TRANSVERSAL 2.2 /el eppore momse dlvsles Poou

l i 50U5 G Sous ~ 4

Ny Q;\qp‘“ /V?;zm} /"75( tm) lw(fég}/r@ Ie((,zu},frw} (Mﬂ ) /ch(:ferf)u/e /?evm y W’(E-m ) | T " Te " N " Na{g;u/e

119249 0,755 190¢ |1, 706 | 1706 | 0023 (0026 0,139 (0739 |0,739

2 0062 (0067 |-190¢ (<038 (3,990 13940 |o0058 (0077 |-0199 (0279 0478 |0478

3 0 0,199 |-Z,038 / 4,076 | 4,076 g 0 -0824 1 0227 | 0445 | 0745
Bl o Jia v 407% 407 | 0 0 07 | 4 [07% |09
5 10 0 2 v__|407% |40% | 0 0 (0227 | 0495 | 0975

6 0,062 | 0,069 | 77 |1902 | 3,940 | 3,940 | 00038 (0,072 |-0279 (0799 | 0,978 | 0,778
10249 | 0179 |7 706 1706 1706 9023 0026 |-9139 0739 | 0739

1 1074 | 4774 14956 | 1456 | 3,7%6¢ |9037 10030 0255 | 0255 | 0,39%

2 | 0,069 | 00698 |-1,907 | 077 J 3,987 | 7,924 | 0072 | 9073 |-0,334 | 0,380 | 0,774 | 143C
3 |03 | <19 | 386 | 4148 | 474 |40,550 | © o |-0397 |0,385 [ 077% | 147
{145 O O |-4338 | 4263 | 8,567 |#,655 | © 0 |-0385 | » 0770 | 12#€
5 o 0 473 | 4,579 | 8,62 | #,898 | O 0 7% 0397 |0776 | 1<L€7

6 10067 | 00698 [-3906 [4907 [5873 [9753 10077 |0043 [-0380 (0334 | 0714 | 173¢

7 10459 0174 |- 145 1956 | 376¢ 0037 |0,030 |-0Z55 | _— | 02455 | 0394

1 1077 | 0718 1469 | 1469 | 4637 | 0030 | 00762 0,455 [0255 | 4647

Z 100698 (0047 |-7899 | 2079 | 3978 |#m 902 |9073 90065 |-0334 [0 380 |74 | 1876
30279 | © | L% |4750 | 6477 |17 # | © 0 -0,397 | 0385 |0 %7 | 1997

6 41 o o |-433 |4<73 | 6,579 [¢1<3% | o o |-0385 | # (o7 [ 1982
£id 0 O |-%293 | 2,536 | 6,787 [196#9 | © 0 10,397 | 0776 [ 1997

6 00696 | G047 |-] 667 |1699 3,763 | 1357% | 0073 | 0,0065 |-0,360 | 0,332 | 0,7/7 | 1675

7 {0479 | 0776 |- 464 1464 | 4,626 | 0,030 | q07%Z |-0<Z55 0,235 | 0,679

7 10097 |04 0,994 | 0,994 | 56245 | Q076< | 00232 0,164 | 0,736 | 0,785
£ | 0047 | 0od9% |-12899|14798 | 2765 |14667 | 0oé5 | 0,0002 |-0,/77 02927 | 0,380 | <826

5 3 0 o -45150 | 49999|3,070 L0 034 o) O |0£08 [0205€ | 0471342470
4 @ 0 - 14949 4 2, 990 | L4226 o) 0 -0L05¢| 0,4104 |£,39¢

) (®) =0 74 ’::5'/’50 3,0',0 £ 669 0 ) 1 0,‘6050 0}47‘; «2470

6 10,047 1004996 |-19778 | 1839 |2, 765 |16:287 | 00065 | G093 |- 0227|7777 | 0,380 _g,ggél
b Z 141768 | 977 |- 99940 0,9940 | 5,620 ] 0,076 | 0,023 |-0 1364 0736 |0 %85
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2 . Momenls, %pmé Aor sy lonss fes poTesusr [ Guife)

PORTIQUE 2

LR Sous G Sous %
Niv Qi,&"'o s By | S |72 1 [ X pe |Merml)in, "Bty | ) |7 @ |V g [Yewwte
1 |0 729 | 0,424 — | 10907 |10907 |6,666 |0,0232 [0,0232 9, 7957 10,7957 |0,980
2 10,0996 (10,0996 |13505 |1,5940 | < 894 |77 567 J0,0093 10,0093 |02537 10,2694 | 0,593 [279
34l o O [-175862 15657 | 375713 123485 | o© O |-02974 102934 (0,597 |3001 ]
44 ] o O  |-15651| « 3,7302 (27356 | © &) -0.2934| » 0,587 |2,979
510 | o | 15862|37577 |25690 | 0| © 1029721 0,697_ 13,007
b 10,0996 |0,0996 |-1594 |13505 |<2,8945|4977% | 0,093 |0,037 1|-9289%(0,2537 | 0,593 | 2769
T (0124 |0,724 |-104907 10907 | 6,667 | 0,0232 | 0232 |-0,7957 07957 | 9,980
1 10424 (07427 10407 | 10407 | Z#6 | 0023210,0232 0,7957 | 0,957 | 1775
2 1009396 (00375 |-13505 |1594 |2,894 |2096 | 00093 |00093 [ 02537]|02894| 0543 |33%2
3 o O |-75862 |15657 | 3,71577 |26, 337| © O -04974 102934 | 0,597 |3592
34T o 0 | 75657 |~ 37302 |30486 | © O 02937 | ~ | 0387 |3,566
5 0 o) 15862 | 3,7577 |28 992 O ) /7 0,2974 | 0,597 |3,59¢
6 10099 |00572 |-1594 | 13505 | £ 8995|122 0F 0,093 |0 093 02894 (02537 | 0,593 | 3312
7 10,1236 |0, 727 |-10907 1,090F | 7 707 10,0232 |0,0232 | 0,7957 0,1957 | 17730
1 07987 |0 427 1209712097 | 8,976 |0,0232 |0,04.2 0, 1957 | 0,7957 | 7370
< 10,0376 0,052 |-7539 | 15907 |3,729 |23585 |00093 | 00187 |- 0537 0899 | 0543 |3855
P e O | 16227 |1 ¢0c7 | 35282 [29565 | © o |-0<¢974 04934 | 0,597 |4,783
[ o O tA6oes] v [3€222(33,699 | O 0 |-02934] « 0,587 | 4,153
5 o O 7 1,6€79| 3. £34 132,226 O O e 102974 | 0,597 | 4183
6 100572 |0,052 11,5894 | 1,3855 <, 9699 |£509 | 0093 | 0,0787 |-0£894|0,2537 | 0, 543 3,855
F 10,7127 0,727 |-10¢83 106838, 770 10,0232 [ 0,042 |-0+1957 0,7957 |1 370
1 10,7494 (0,072 0,042 |0,027 0,3739 | 0,3739 |7 684
2 10,062 0,037 |-1,377 | 1505 |~ 68¢]|<6 77000787 0,0091 |-04077 0,467 | 0,863 |4 #78
3 o O |-170F | 1609 3,376 |32 687 o 0 - 04979410468 | 0,94¢ |5 #5
7 4| o O |-1603 |15283 | 3<% |36,977] o 0 -0468 | 093¢ |5 089
5| o O [-1,503 |1,6283(3 1773 (35,357 %) 0 v | 04744 | 09492 | 5 %5
6 10,076¢ 10037 |- 1584 |1,3%66 [,967 |26007 | 0,0187 (00097 | 0,%676|0, 7077 | 0. 863 | 4,576
t 7 10747 [ootZe | 10772 — [1.07F | 9847 | 0,042 (0,027 |-0,3739 0,3739] 1,684
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P O/Q T/ Q U E T/Q A N 5 Vf /? 5 A L 4_4’_ /%ﬂfwd{?, ,{_:/}ﬂaffs Porrmroksx orrs //6 ,8 7%.71/{

Sous G F Sous , =
e A e ) e e el e P A i L T
1 |-0178 |0 708 1063 (4063 |1,063 |-00123 00148 0,074 0,074 |0,074
2 |-004%\0042 |-1578 |1,670 |3,168 |3,766 |-00037 Wo,0057 |-0,05 0,776 |0227 (0227
3 o O  |-1708 14,689 [3397 [3.397 o o |[-0778 o7 o235 |p<35 |
g 14| o o |-1689 | ~ 13378 |3378 0 0 OHE | v 10354 (0354 |
5 | O 0 v 7708 13397 3397 | o 0 70,7178 0235 0235
6 10034 |-004715 |-1670 |4578 |3788 |3,188 |0,0037 | Q0057 |0, 776 | 0,705 | 4227 | 0,227
7 10778 [-9008 | 1083 7063 | 1063 | 00723 |-00748 |-0074 0,077 | 0,077
1 |-91245 (0,118 0,989 10,989 |2, 052 }-0016F | 00162 0,736 | 0,736 | 0,270.
4 -0097 (0097 |-1295 | 1496 |£,787 15979 |-90064 | 00065 Lo, 776 [09203 {0387 |0602
71 06 o 1494 1495 |2,989 | 6,386 | © © |-0%208 | 9205 |0973 | 0,698
(4 o o |149% v 12,990 | 6,368 0 o |-0205 Y 0,470 | 0,7%4
5 O O -14995 |41 494 |2,989 | 6,386 0 o) /7 0,208 | 0,973 |0,698
6 | 0097 10097 |-1496 | 1295 |2791 (5979 00064 |-00065 |- 0,203 | g 778 | 0,367 | 0,602
F o475 |-01418 |-0989 0989 | 2052 | 0067 |-00462 |- 0, 736 0136 | 0270
1 |-9178 | 9118 0,994 10994 | 3046 |-00762 |0,07%2 076 | 0796 | g 3%6
< [-009F | 9097 | 12899 | 14975 |4 %5 | 8,744 |-00065 00065 |-0477 | 0202 | 0379 | 4987
D 0 O |-157% | 4495 | 7070 | 939 0 0 -0.208 | 0205 | 04977 | 1067
6 41 © o |-7995 | » 2,990 | 9356 | o o |-0205 ” 0,470 |4 77%
CH A O  t17% 1575 | 3070 13939 0 0 / 0208 | 0,977 | 1067
6 | 0047 0097 |-197% |12899 |.2765 | 8747 |00065 |-Quss [ 020z |0 777 | 0479 | 0967
* | 0,778 |-0,778 |-6,99% 0994 | 3,046 | 00162 [-q076z2 |-0 736 0,736 | 0,346
41 0097 | 04124 0,994 | 0994 | 4040 |-00762 | 00232 0,736 | 0,736 | 0482
2 |-0047 |004% |-14899 | 1975 | <765 |50 |-00065 |0,0093 _0477 1 0<e2 | 0,379 | 1360
i o 0 -1515 | 1495 |3,070 |4¢406 o 0 -0£08 | 0r£05| 0,973 | 4474
5 4 0 0 - 74995 7 £, 990 | 4,398 0 0 _gLos5 P 0,970 | 4584
8 0 0 Z 1575 [3010 | 12 w6 o 0 v 0,08 | 0413 1 474
6 10718 -904% 1775 [426839 |~£,765 | 11,509 | 0,0065 0,093 |-0.20Z | 0,777 | 0,379 | 4,360
7 10778 [-0,724 |-999% 0,994 | 4,040 | 0,076Z |-0.0432 | 0,736 0,736 | 074
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PORTIQUE TRANSVERSAL 4.4 (50t

; Sous G Sous

N RV ()| ) [P ()| e (it ) et [y 17Ty T (it TR (B[ T
4 0424 | 0,424 1,047 1097 5087 }002321|00232 0495 0195 |0, 6#F

2 |-0,0496 10,0996 |-1357 |4599 |£,695 |14904 |-00093 |0,0095 |-0253 |0<89 |0592 |42

J | 9 O |-1586 |1565 |3,157 (45557 | o o |-0497 0295 10,590 |£06%

4 |4 o O |-1565 v 310 (45476 o© 0 -0.293 /s 0,586 |-& 770
5 0 0 4565 | 1586 3757 (45557 0 0 P 0,297 10,590 |Z,064

6 10,0996 |-00996 |-1574 1,357 |<£,895 | 44904 0,093 |-0097 |-0289 | 0233 | 0592 | /92

7 | o424 |-0124 |-1097 1047 | 5081 00232 |-00232 ] 0,195 0,195 | 0,77
|1 0424 (01927 1047 | 1047 | 641 |-90232 | 00232 0,195 10,195 | 0872
£ 10,0496 | 00376 |-1357 | 1594 | 2,895 | 17499 00093 | 00093 |.0£53 |0 289 | 0,542 | 2494

3| o O |-1586 [1565 | 3,152 [18708 | o o 029710293 0,590 |<£,65%4
314190 0 |-71565| » | 770 [ 186061 o 0 0293 «~ | 0586|275
“l 0 0 Y 1586 | 3157 | 18 708] © 0 Iy 0,297 | 0590 | 654

6 10,0996 {00812 |-1594 | 1357 |~ 895 | 17299 | 0093 |-0093 | 0269 | 0,253 | 0542 | 2474

7 | 01236 |-0,42% |-1047 1,047 | 6,727 (00232 |-00232 |.0 195 0,195 | 0,87

1 Q7427 | 0,427 1£99 | 1209 | 733 |-00232 |00357 0,195 | 0,195 | 1067
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FONDATIONS

I_. Lnrroduchion
fe Ype de fondation retenu 2ea Se radier génzral ¢chawr
Sowne que le taux de avail du =d e brés.%a)\\nl\o.
(82 = 1bar).
e radier secra Conahlue d'une  calle (weryued)
a’ épaisszur Conetante . Ow adwettza Que le vadierc
est lnSA wimewt aly Qe .
Se poids e La Conctruction est odrenu e¢n ?aisa.vu—
Une descente de chacge . t
On Obheut ainea
. chatge berwmanenle G 9240,%4 ¢ .
R bur‘c\naﬁ‘gz 2 P- #90,64¢ .
Ce Poids. botal e (a Conatruchion peca Aonne \-.;-a.r\n
Comlos nar son e 1€ gence -
N= & +42P = 5240,54+42.790, ¢4
N= £4{89,6 31 £

{—~ Surface neazesaite 4du tadiec

N <« 63 — Sne > N
Snac ~ =

§ = 1bac = 40t [m*
La Sechen néceasaice et Snac > 6189, 31 = 618,9u*

Ca ?.ur}qctz. dua fadiec Sans gbozds moé%a\ als
S= 40, 6w
Nove Cons Falons ovmlz S>Snee , <one lo celozd
Wesh Pas weczessire , mais Ou fsévoit un cebozd
Mini uAm, éﬂéj a 30ew.
Sa %urgfaccz-. Au radier avece débocrdemaent Seca
¢gale & S4= S+ 2wl = 640, 6 4+ 33F=GF43m

Sh = 674, m-




bt 245’71“
2_ PeessiOn Soua Le radaec :
Onw ne tient pas Qow\p‘ra S \ao't.ds. Au radael

__N _6189,.31 _ g ygt/m*
RS = 674, 3

= 9.18¢t |m

3_ Predimansionnement de La Jdalle
3) lonaibion de non Ciearllemanr ;
f.'éloaicsa:ur Am vadier Aera déterminge A& pachr de La .
Vézi,?icaﬂon am Cizailewmaent .
Te - _Imax = Teo= 4.4‘5-?;.'
b. 3
Twax - q.E—_ avec q= 9.18¢€(nl | pour une bande de 4w.
Z
L=69m (outre wud)
Twax - 9,18. 82 _ 34,87¢

Twax ™ T - > P = - -&
_ﬁé 41,45 0o =p Z.-}m%}_‘? o avec 3= ai'h'bh":f-'(f'

hy 8 Tmax - h> 2= 21, 6% - 10° = 53,34 cwm.
“F 115.b. % > 7. 415. 5,9 foo

Ow prend he 77em 53 wie= 60ewm ((d= Fewm).
b) Conadition Lorfaitaire -
Un radiec we pm;l- Qggicg:cenen.t- douer Son mle r&\;&ﬁix\mf
de chacme que D'l 2at asses faade Vis » viadu
ol Sous- a.déacvml'j 'une wmaniere a)?znérd\a on peotse
gq‘xcr Qw pmm&cz 2ppoximahon :

e > .%g avec L :eutre wie des apput s -
.G_'_--» = 69c
b p 10 o

own .a.dorat-am La valevr waximale des deux Condatuone:
Loit We= FOem 5 h=85ecwm
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4- Néri{icatwon au porngomerment .
Congormzmv.d' U X régles C.C.6.A 88 acY. ?:9.?[;, ow Slaré
une vezilicalion au powngomemewt, Cetie Vezification eek
IR I‘faaha pour  Le poteau Le plue charge
' Np= G+42pP = 2291t .
$a Cowdition de wow pow gownemant houe Chacges
lptalinézsékomx) ot eke Somtaite fous les fol -
Loatation e 42€ Aence
5 Ne L e

Pe . Nt
owvece :
P~ = becimetre o'un Contour \mw«ol-&éﬁqoc de celu)

du poteau itz 3 wi Aistance de $a dalle .
We = épa\s.se_ur \'bj:a.le Ae Lelement Qonaidécé .
Np: Ualeur de lLa chame localicée .
Np

i ' he/z

i \ he/2
1
ulv)
u'(zesp. v*)

%

Pe = 2( U'-\-V') avec V=60

v'= u+he eF Ve v+ he
avec IM,—:: FOewm ow Q!
1
U = 40+7F0 = 411
i Wik —v Pz 2(u'+Vv') = 2(140+430)=480cw

Vizc 60+30 = 4180cwm
3 s
5. 2204407 9,87 pg/ewm’ SAe= 6,8 hglcw

480 = 70 Rt

—W\own vmj&e,

I e+ <ovvent tés émwom'lqw_ dewmacque (a Poq.\\ion deg
F»o\-mx Par: une "éurépa.is.&cur de Lo dale \nterressawnt
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me lowrraiwle aun 2ol adwisside A'antre par\‘, ow P{t\b\\‘
alora des wervures (e = Q0ew) Celles-ci Lwiteront Lo

‘po\n COWn auk,



Sy VL
avec We = 90ew
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— Véafié—
b) Stabilte <olu vadier :
d) Solicitatwon < A%E gence

N = &'+ $2P ovee G- boids de La Ghnstruchon
+ potds da radier.
. Bide du radier:

- 874,23 .2,5. 0,F = 41180 &
64189, 314+ 11B80= 7369,31 t

fa ‘:reséwn de Cowntad },u.u,le. Qal et Q%ale a
S = _'i_ o ?321242403._. 1,09 ¢)u* « T =1k|eu*

G"‘L: S‘IS". Wi
N =

® SolWicitalion o 2" genve :

Ca véwificstion de la atabilite o radier, pe Seca an
Caleulant les Contraiwres fous (lli- G
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Woowent M de cewversewent o de Ceffozt wozwal N

Aw Solli o Fewt Jo cadiew 3 sa Rase Aaws Jea bellici -
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S zod T Sead X
G = 240, 54¢ 6+0r= €420,54€ —» Nmax= 7211,18 ¢
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on deduit :

3’(%—): 364 + Oz 3 3.424 + 0,90 - 1,1¢ bg/mL
4 4
d'ow W(¥a) = 116 bgfcm'
Véri.gicaﬁons :
&(ha) = 446 Rg lem* 2 4,33 Fs= 4,33 kg | o
6 = 4,24 bglem* < 4.5.8s = 4,5 kg Jem?
02 = 0,90kg|e< 4.5 .5 = A5 kg )en?,

7. Détermination de Lo Solieitation La ples defavosstle:

. ACsPa) _ 72M48 o 999 » Sen_. _4200 _"45
Csem)  7369,31 a = 2800

Done (& Solicikshon e A% Aenre ek la \aﬂxs
dégavo'z.a.lole. Sa towtammte 3 towsidesee pour
(2 Calewl du radiez jua  Celle bnouoquée pove
Q% Midtnhé'\s s m (“"Oevu'e(?ﬁds Adu Zadraer wown
Cowpcis) +  g= 918 t|w

£2 vodier 2evs Czlowlé Comwe un yfancker
dallz zenvezsé s=ouwmis 2 une chamgye uriiformenent
r‘é}:atﬁe ’

6. Determina¥ion des a‘ggo-z\'s. :

fg Tadner scca Calculé on Considewant un pannzan
stz sue Cze 4 Sppuis.

) Expose Ae La METwoDE
Iy = 3.60m

+ Le pawnzau 2<sh seuwis a une dhatoye
g | ani fozw emewt réf:ecﬁc AWenstz g .
S fa chacae totale Spphquee sus \o
¥ iw dalle esk @ po g k. ly
‘%‘. Cowsidecons danc ckaq\)o_ Sena
<4 bandes de Lacqeor unite
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fes Woowmewks g,léc,\nlsc_t.anh Seront Aérerminee 2 Fac‘c'xr Aes
Abagues de Pigeaud gZhablus bac la ¥neoue a'¢lastiale
e Mx= (M4 4 YM2). P, avee V= 045 beton
. H'ﬂ — ( M‘_-\- Q H*). 9
ez Xoowewra un taires Ma, M2 conkdonnze en gom:hon
ae et A Q:.l = Qx y

SQ’*‘ g: %:%:0,52 : 0,1}5?:0,52‘&

Dowe la dalle poate <tans les deux dens .
Ca chacoe bhale .a.ﬂ;.\r\quée ﬂaur- la dale :
P- q. Qx.Qy avec 9= 9,48 Ejm>.

P- 918 86.6,9 = 22803t
g': %ﬁ = 0'522 —_—y Mar= O, 04FF2.
%-:.5}53: 4‘92 ———p M2 = 0.0065.

Ses Woomenre uwitaires M1, M2 owl Zte pbrenu pac
ntrerpollahon. ™Ma= 0,0472 ; Ma2:- 0,0083.
Mx = (M4+ V M2). P= (004772 + 0,45.0,0083).228,03- MAFt.w.
My = (M2 + V M4). P= (06,0083 + 0,45.0,04772).228,03 = 3,52 tw.
Cec gozmules % - descus Jdowneul lee Aboweurz fpour Le
Gee ol Do asve @'QF S'm‘a\emek’r Appuyée Suc Son \ﬁm\v\“ouv,
notre panneaw @tawr Coutinu au deld de <es Appuis , dowc
Ow reduit dee valeors aine obrznues pour § es mowmenta gn
Fravee eton Calcule LN wmowewr o' encastrement :

. Max = 01?9-Mx:‘-0;?.5-‘”.4?: 6,58 eEm .
o« Appuis { MAS = 0,75 . My= 0,75+-3.52 = 2,84 &M .

Mex = ©,90xMx = 0,50. MM\ = 559 twm.

o Fravee : { Mey = 0,50. My = 0,50.5,32-1 76 tw.
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7. FeramlLAGE :
a) AP_'E““"
. Sewns by : Max = §,38tm
A=_M _ 8388x10° _ oopcn 5T /ml : A=77
3.Ta %'55'2300 S S fm 7,4 cw
» Sens byt May:= 2_,6L|+,.n;.

A= 3“"6_ = ;25?2';3: - 4,96cw oy 5TIO[ml : A= 392ew
. - o =59 e
g

b) %ra.véc:
. Sensg Lx:

SN
N

Mex = 5,59 t wm .
A-_Y _ 559.10%

- 4, 45cm____, 5T12|wl : A= 5,65¢cw.
3 -Ga .;_.55.2800

. Sens \_)1 ' Mey = 1,76 twm .

A-_M _1.36.40% _
% ba '%.55.2800 L

{30om> ____, 5Ti0m]| - A=3.92cw’

7- VeR\ FICATION DEx CONTRAINTES:
Aa) ngu\i ¥) Mx= 8,38tum

> A= 7.7 cw
0= Aoo.A _deo- 13 _ 54 £ = 0,9383
b.h ™ lpo. 55 4 ! k= 66
fo = M - 838405 540887 hglemt< Ba=2800 kg cw®”
A 5 é’ h '?-7-0,%55 ha/
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2 L} £=0,9548
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Qo= 1282,46 kglew' < 0a=2800 bglow®; Vb= 43 Y3 bg few’< 133 bgjor’
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