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c)6oc)Moao 

u.)0<1Jm.)cJ01<1>ou(l) a60a36D�(l)oOb (b-8) b.)aZJMO-.)b.)�GOb0-3.)�ou 
(O)ZJMdOO)Ob M8b.'3Zlo�Od0b u.)'b�3.)<1J0) u.).)3�0180100�01 o'bOb d880 

(79+832)-'bO, a�. 03�0�bb03'bO .)b.)�o u.)bo�o o.)�.)uSu3�o�ou 
acJn6no�r1oou .'3<1>01oa�o<1>00.) 

c')8c') vR>oL 03Eioll-03R>OLob m3;:iclo cl,'3h ,,o;:J<'1()6.::,fiu,'3<1wJ;:iJo"-oL 8o;:i6 cl,'3b 

,,O,\F)Ei<\JJ''-m,')fi �·')�[JO'ZJ�O h[]R>d[JJM'ZJ�[IOOl) b,':><3'Jd30�9:)[J �,') ood50J'ZJMO 

�,'){_}<')� [JOO b 8(Y)(Y)lW>35ooo ll 'Bo lh':>0,')80 lie':>� b,')[JM()'),') d(Y)MO lw) 850 cl35[J�(Y)()O ll (b- 

8)h,') d'ZJM0-0 b0R>(30 b[J-30� D 1 ( <n'ZJMj0mo 1 MD UJ'ZJOR>OJO ll k') 9:>�3060) 

U,'),')3Q(Y)8(Y)()O�('') 0 9:Jol) J880 (79+8832)-'ho, 8�. 03�ooollho39:>[J ,':>h,')R>O lh')ho�o 

0,')�,') ti,') 13R> oR>o ll acJ05ooR>c'>oo ii ,'3M(Y>rJJ6oMo2>o ii.'lm3o 11 f><'>6,')M�,') li.')o50o5M(Y)- 

oo<y>�r<>oo'ZJMO 0'':>8(Y)J3�D3•), 

o·'>8(YJ J3� [13,') n0(S,':>6�,') b(Y)M8,':>QO'ZJR>O �(Y) J'ZJ8o5oooo li: «Haacaaepasre 

msrcxaaaa ,l]}I5I CTpOHTeJibCTBa» CHHII-1.02.07-87, «C6opHHKH e,ZIHHHbIX paM.OHHbIX 

e,1::i;i,rnHqHbIX pacuenox» CHHII IV-5-82, «MeTo,ZI11Ka orremcr npoqHOCTII II C)KI1MaeMOCTI1 

Kpyrrnoo6JIOMOqHbIX rpyHTOB», .,, boo l)8(Y)8o�ooo 8clofiooR>(Y)(),'),, ( .'3601.01-09), 

,,'Bo5cy>oooo li �,') 6000orc,oooo li <LJ'ZJdoooo" (.3502.01-08) �0 ,, h,':>8clo5oo�(Y) 

JR>08,')o(Y)�(Y)o0,)ll (,'3601.05-08) 8(Y)ffib(Y)3b[J00h di)l),')(),')8olh)� �<) 8(Y)bc':J(3[]8[J60b 

lh')'{3'Z]d30� 9:>[J. 

0'':>8PJJ3R>[_)30b 8o'h,'J5l1 y,')Mrl(Y),')�oo5�,'): OUJhLJ6Mo30 ,j()('0(Y)0[J60l) ,)�YJM,':> 

'fJ(YJ5�0Mo cb li0� 0001) li,'>'lJ'ZJd3oR>9:)0, 0,')3MoD� o<'>'ZJ�o oM'ZJEioooo b <no9:>oJ'ZJM- 

a0J')5oJ'ZJMO 80 b,':> ho,':>m[JO�tJOOh, oM,':>6'Z)�(YJ8D6MO'ZJ�O r.Jo80�0DD�(Y)()Oh, 

oM7JEiooli �·'> o6'ZJ5ooli VtJ�Ob do8o'ZJ60 73080�o[Jb�(Y)()Oll �0 c:>o<"JJUO'ZJR(Y)()Oh 

0,')blh') %�3M,':>. ,':>80 lic'>m30 li 0,')06'ZJM�,') (YJMO 10.0 �,') 8.0 8-,':>60 !,')O'ZJM�oR>o, 

,':>�[)O'ZJ� 036,':> �,')'Z)d�[l�O li(SM'ZJJO'ZJMOl) �,') �,') dR>O�O li(SM'ZJJ()'ZJMOb 

oM'Z.Jbc�oli (YJMO 5o8'ZJdO �,') oM'ZJbool) YtJROll 1 uo5�o. n,':>()0M�,') 2 lh'J3D�D 
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o0(3M0 d3ocl(Y)3060 �0 JJb�b0M(YJ3060 oM'Jb(:)00 0M0b'J�(Y)8J6MO'J�O 

cl080�006�r,oo 1 006li0 'b�3Mo u0m301. 

,'>�00�8�00,'JMJ(Y)OOll 3o'b'J,'>�'JMO �,'>m30�0JMJ6ou, �00'JM�O�JOOU 

00o'J6�301, 06CZJ66ooou �0o<YJM0t')(Y)MO'ZJ�O 008(Y)J3�030oob cJ0�000oob �0 

U,'J'B(Y)b�P'J 80 b0� JOO b J08060�'JMO �08'Z)cl03000 u 8cv)b<'i(3[)8[JOO u u073'Z)d3o�'bo 

dJ�oo60�00: ,jO(YJ(Y)OOmo 6ocl6000(�06,'JMmo l); �00'Z)M�O�JOOU �Offi(Y)�(Y)oO'JMO 

�Mo�ooo(�0h0Mmo 2); J��(Y)305o oM'Jh6oli l1080J0(3011 80n306t16�J60 

JMm�JMcb J'Z)8cl3,', '-ho(�c'lb,)MO')O 3); 0M0b'J�CV)8[)(:)MO'ZJ�O d[)d0�0D6�r,oob 

O''J6h0 9:i�3Mo 1 (3 b6o� JOO (�06,'JMmo 4); oM'Jb(:)JOO li <LJO'bOJ'Z)M-8Jd060J'JMO 

m3ol1ooooob 80b,'JUO,'J<nJO�[J60ll U,'J0bo,'>MOd(Y) 86ocl36[J�(Y)O[j()OU 

(3bMO�O(Q?0606mo 5); oM'ZJbt')o1 Vtl�ooo1 do80'JMO clo80Q?0Jb�(Y)()0 �,', 

,'>oMJUO'Z)�<'10<'i (�0606mo 6); 'JOboli 00080 b0dOJO(Y) �,'JO'Z)M�o�om(Q?0606mo 7); 

0Mdo30 oJ(Y)�(Y)oO'ZJMO �MO�o(�,'Jb0M<nO 8); <n(Y)O(Y) ll'Z)M0<nJOO(Q?0606mo 9) �0 

u006iJ06Mcv>-0o(Y)�(Y>oo'J60 05000oclo. 

U,'lJc'lM<n3J�(Y) h oJ(Y)d(Y)M'l_3(Y)�(Y)oO'ZJMO Q?c'lM,'JO(Y)bJ60ll hdo8,'l(:)'ZJMO M'Jdoli 

8obo�3om U0J3�030 M,'JO(YJbO 800J'Jm36000 c')b,')�(30bou uo6J�Ob0�'Z)MO 

d300'J�O l) �Jb'J�,')(30'J(Y)-J«W>'bO'J� (Y) [)�OJl{J ll. 

M ,')O(Y) 60 li ,30� M (Y) 0 (Y) ,'>l{J O "J � 0 dh o� 0 h 8m c) 3,'>M ,',M 6 JM O ,', li v ,',(Y) 8(YJc')Q? 0[16 li 

8�.73r,(3 bcv>30, M(Y)8�ob 806(3 b060 cl060J0Q?'bJ 8Q?. 03�ooohb(:13'b0 006m03 lioo'ZJ� 

OjbJO,') 1,'JJM(Y)Jj(:)(Y) 10 bo�o 00�0 b0u3�0�0. 

li,':l bOQ?J 0"'�01013�0�01 6'JM's'(JOO b o,'>b�,'>oJOO 1 M000')6ob J�08000 

'b0h0i)O)�[J0,') (3030 9:Jc)8mMom �,') dJ�c':lMJOO<n MOO�O 9:J0C(3 b"J�O(Y). 

J�080()'Z)MO ,iOM(Y)6iJ60 8<YJ(J[J8'J�O,'l "J,'l b�P)J bo 8ooo<YJ{Y)(Y)�(Y)o0'JMO ll0�0 'JMO b 

(0 t),)�(30 bo l)) 8(Y)hc'l(JJ8J60 b d() bJ�3()(1). 
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:t\JMOl) k/R\'.}'>�.!!,W) V�O'ZJMO ()[J<l°lLJM,'>()'JM,'>,') +9.0°C; �3DP'.!>'>9:l[J (3030 m3oli - 

O,'>b3Mob ll,'>d'Z),'>�(Y) m3o'Z)MO 008,)oM,'>()'c)M,'>,'l -3.80 C; tl3D�·'l�[) oho�oli 

,'>03ollt)MUO JO +20.50C; oD8J[JM0C)'ZJMOll 06lw>�'Z)C)'ZJMO 8o6o8'Z)80,'> -32.00C; 

,'l6lw>�'Z)C)'Z)MO 8,'>jlio8"J8o JO +39.00C; 

d,'>[JMOll llc')d'c),'>�0 y�O'ZJMO <[pM�(Y)60(1)0 C)[JbO,')b(Y)(),'),') 69%; �3[]�09:>[J (3030 

m301i ( 0063Mo 1i) 75% (ll0 d'Z)0�M ), 0030 bo<YJdO JO 63%. ,'lo lHYJ�'Z)C)'Z)MO 80608'Z)80 

63%, 06U(Y)�'ZJ6'ZJMO 80jbo8'Z)80 (�[)J[J86[JMo) 78%. 

cJ<'lMO h lh'l d"J,')�(Y) V�O'ZJMO lioPiJ'lM[j ,'lMO l) - 8/y8. oc'>O,'lQ(Y)b[jO'ZJ�O 

16%- 

,'>5o, .,'>�81v1ll,'>3�Dmoli 17%-,'l6o, lh'>8bM[Jm-0�8<v1li,'>3�Darnli 11%-,'>50, lic'l8hM[Jm­ 

�,'l li03� omo 1i 18%-060 �0 �0 l.l03� [JmO l.l 20%-060 o,'l68;:)(Y)M;:)00�(Y)00()'). 

8(Y)lh'l�(Y)�b;:J�O 8,'ljlio80�'Z)MO lwf>J'>M;:): VD�ov,'>�dO ;:JMmhn� - 19.0 8/v8, 5 

vo�oy,'>�dO ;:JMmho�-23.0 8/y8, 10 VJ�Oy,'>�dO JMmho� - 27.0 8/y8, 20 

VD�oy\')�dO [JM()')h[J� - 29.0 8/y8. J<'lMOl) y'6[]3,') 5 VD�Oy,'>�dO ;:JMmhn� - 0.30 

J,5c'l, 15 V;:)�Oy,'l�dO ;:JMmhn� 0.48 J,5c'>. d()O�O,'lbO ��;:J;:J60l) M0(Y)�;:Jb(Y)O,'l 

'Eo0�0n5u 62%. 

5,'>�Jdoool) lh'l d'ZJ,'l�(Y) y�O'ZJMO M,W)�Jb(Y)()c'),'> - 513 88. b,'>�Ddaooh 

��0�,'>8\1Mo cbjlio8�180,'> - 62 88. 

UW>3�0L l),'>�3":>MO,')b() ��[j[)OOll M,Wli.:!?Jb(Y)(),'>,'> - 63. UW>3�0L li,'l<{j<'>MOll 
v(Y>b,'>,'> o.68 J,10. 

500�,'loob Pi0::1063oli lrn�M8;:J moboooli,'l 0?<') mob5001aooh0m3oli ,'lMOU 59 

ll8, y30o�o 0?,'l 863Moli[JO'ZJMO d3orloll 0?,'l moh,'ld3orln2iolh'lm3oli 71 li8, 8llb30�0 

0?,'> k'l d'ZJ,'l�!:�W) lio8l) h30�0 ll i.:!?c'l hMJdO li[JO'ZJMO cJ30d[JOO li,'lm30 li 77 i.a �,') 
8l)ho�5,'lQ[Jh<v1305o c/105oo2>oli0m3oli 88 li8. 

4. oaf'>�f'>o0'ZJ�o <)oa0d�ao.'.), .1o��f'>oaf'>�f'>o0'ZJ�0 �.'.) 

boo 6r106<1)(")-oa(Y)� (Y)oO'u(1rn JoM (")() aoo 

OJ(Y>6od6(Y)h0JjMO m3,)� li,'l i>MO born M,'lO(Y)hO rtODJjm3600,'> ,'l�,'lM,'l- 

mMO,'>�Dmoh Fi,w>t,') liollon8ol) ll,'>dbM[jffi 'l)(Y)boh ,':ih,'l�(30hoh J3;:J'l)(Y)b,'lll. 
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�om(Y)�(Y)0000,')� o ll v ,'JM8(Y)�oo5o�o,'J ,-,,')� J<Y)005000 ,') l),'JJO L (P2) 

,'JMoO�OQ060m, J30d,'JJ30600'), 6,') 9),')�0060()') �,') 6M[JJP)0[)600'), ('1(Y)8�[!00(3 

0')�0<LJ,'>M'J�0,') c'i�'ZJ30'Z)M-�D�'J30'JM-,5M(Y)�'J30'JMO y,'>M8(Y)d(YJOOl) b,'J�[)J[JOOm. 

5(YJM 80000� o �(Y) J'Zl8D 500 h ,, llDo h8(Y)8 D� Do o 8cJD5 D6� (Y)6,')" ( ,'3501.01-09) 

8ob[J�3om M,')O(YJ5o 80[JJ'Z]m3606<') 8oyol)d3<1lo6ol) 8 6,'J�O,'J5 9:w)5,'il). 

l),'iJ")M013[)�(Y) b ll,'i05;j05M(YJ-ot:Wl�(Y)oO'ZJMO �,')M,'JO(YJ5[J60 b 80 bo�3om 

ll0J3� 030 Mc':lO(Y)bO 800J'Z]m35oo,'J 0�c'JM,'i-mMO,')� omo li 5,W)�c') liolioo8o li 

lic'J05;j05M(Y)-o0(YJ�f')oO'ZJMO (Y)�doli J��(Y)3c'ib0 �,'> be'> bo3<11,'>�J��(Y)3c'ib0 

:t'J� [)(YJo[J5'Z]M-b[J(Y)oD5'ZJMO <'.)30 cl0<'.]3(YJ3,'>b-U'ZJ6,'>MoO�OO'ZJMO �,') .3oM(YJ J�,'> Lo'ZJMO 

Jc'ib060 li lic'JOb;jObM(YJ-oOF)�(Y)oO'ZJMO Mc':l()(YJ5o 1 ,') b0�(30 bo 1 J300'ZJ�OU 

J30M,')()(Y) 6 li. 

li0J'iMm3o�(Y) li JO�M(Y)o0(YJ�(Y)o0'ZJMO �,')M,'JO(Y)h[JOO b 80 ho�3om llc'iJ3� 030 

M,')O(YJ5o 800J'Z]m3600,'J ,'i�c'iM,'i-ffiMO,'i�O(Y)Ol) b,W)�,') 9w>5ol) v:-p�v5030,'JbO 

l1olloJ8[160b Jo�M(YJoO(Y)�(Y)oO"JMO (Y)�dol) b,'),j('1,')�(YJ3,'J5o yj�[J60h ,'>th)�oobob 

,')MOD 'b O'J � 0 ,) "J 'ho l) Jo� M «Jo JFJ� (Y) 0 O'ZJ M M ,')()(Y) 5 b. 

5. otJMOtJd6oJ'Z)�O .jO�MO[)OO 

5.1 lh'>bo�a 0.)�<)b..'>u3�a�ob O'ZJ��aoob 0.)6�.')oaoob daao 

o<'>3�Ga� [)O'ZJ�O o�'ZJ6oaoo b �.') bl) UO.'>OO[)O.') 

boo 1 - 50�0MO - MO�OoMO, JDO�O (40-45%), hMoclo (20-25%), J,'>�Moooli 

�,',5,'i<1Jmooom 10%8-�o, moh5,'iMoli clo8,'i3lioo�om, OJhO,'i5o. lio8d�,'i3MJ 1.40-1.80 8. 

oM'ZJ5oo li do<1lom,'i�O <LJO'bOJ'Z]M-8od,'i50J'ZJMO m30 liooooo ll 8,'i b,') lio,'imoo� JOO li 

86ocl35o�(Y)O[JOO ,') ll[)ffiO,'): ck>(3'Z]�(Y)()O(Y)O y(Y)b,') p= l.95o/li83; JOM(Y)()0()')0 
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lic'i,'i5c/iMOd(Y) vo5,'i,'iR?8�Do<Y)(),') Ro=2.00 Jolli82; .'3'ZJ5doo �,'i8'Z)d,'>3[)00h hoMm'Z)�Oll 

80 h[J�3om - ,1-6/ 3, J,'>()[Jo<Y)MO,', III. 

08 93[]5oli 008<y>tJD5[JO,'i y3'Z)5�,'>8D56D<'>oh U,'><[j'Z)cl3�,'>� 8o9:Jc'i5cl[Jy<y>5o�o ,'><"1 

,')MOl.). 

UoD 2 - j3ocb, l:f)30 U9][JMO, U0 d';:')0�1YJ80M(33�(Y)3060, vt10�00�[JM[JO'ZJ�O- 

l108ds:':!>"3MO 1.40 8. oM"Jbooli doMO(Y),')�0 <LJ09:)0J'Z)M-8od,'ibOJ'ZJMO m3oliooo<'>oli 

8,') b,') l\0,')(Y) D()� D()() l) 850 cl35o�(Y)()[j(}() ,') l)o(Y)0,'): d(Y)(3'ZJ�(Y)()0()')0 v (Y)b,') p= 1.60 ()/h83; 

,50M(Y)()O(Y)O ll,'),'ibo,'>MOd(Y) yofi,'i,')R?d�Jo(Y)(),') Ro=2.0 Jolb82; dOb,')o,')50 h,'i h'ZJfiO li 

J'Z)mbo cp=33.00; dJ�O�'ZJ�I'')(),') C=0.01 Jc/1.)82; �J<[j(Y)M80oooli 8(Y)�'ZJR10 E=380 

Jc/li82; ,l'ZJbJ()O �,'l8'Z)d,'l3000ll llOMO>'ZJ�Oll 8oho�3om - ,1-27, J,')6Do(Y)M0,') I. 

.a y306oli o,'>d(Y)tJJbJO,', YJ'ZJb�,'i8J5ooooh ll,'><[j'Z)cl3�,')� 8o9:Jt')5dtJV(Y)bORO ,')M 

l;oJ 3 - MOtJb0MO - Jo6!o (46.5%), bMJdO (20.7%) �,.') J0!0ooo (12.3%), 

mo ho l: cl;:i8,')3U;J6R10<n. oM'ZJ5oo ();)hO,'i5o �,.') vtJ,')Ro0�JM;JO'ZJROc). bo8clR103<"1;:J 

4.808. oM'ZJfiooh <10M0()'),')�0 y309:>0J'Z)M-d[JJ,'lbOJ'ZJMO m3olio6[JOOh d,'ib,'ihO,'i()')[JO�[J60b 

85ocl35;:i�(Y)OJOO ,'lUJmO,'): d(Y)(3'ZJ�)(Y)()()(D() y<Y)5,'i p=2.00 c/li83; ,50M(Y)()()(D0 

h,'i,'ibo,'>MOd(Y) \706,'),',�d�Do<Y)(),') Ro=4.50 Jolh82; dOb,'>o,'lbO b,'ih'Z)fioh J'Z)mho cp=47.00; 

r1D�o�0R(Y)(),') c=o.18 J011ia2; �DYJ'Y)M8,')ooo li a(Y)�'ZJRO E=470 Jc/L82; co0,"doooli 

lic'l d'ZJ,'>R(Y> �o,'i8;)(_8}0o dh,)'A.=84.088. ,1'zJ5dtSo �,'l80cl,'>3[Joo h lio01n0�o l; 80 h[]�3om 

- ,1-610, J,')oJo<YJMo,'l rv. 
.a YJJbO li o,'ld(Y)tJJfioo,'l YJ'Z)b�c'ldJb()JOO h ll,'i<[J'ZJ<13R,'l� 8o9:h'lbdJV(Y)50�0,') 

6t100 li8oJMO ()OJO h 93'Z]fi�08t16ot100 lim30 ll. 

li0;:i 4 cl�o;:i0 0,'ld(Y)YJ06'ZJR10 �0 dRoJM �,'l6,'l,100Ro,'i6D6'ZJRO 

O'ZJ<[J(Y)OMOJfiOJOO. (o,'ld(Y)![J0()30 li �::w>MR?(Y)3,')6-h306�(Y)3,')6-mo b5,'lM(Y);p6o 9:}(Y)b0). 

lio8dR,'l3MJ �,'idooo"JR lioR?08J8�J 4.808. 0005ooli do0om,'>�o 9309:>oJ00- 

80jc'l5oJ00o m3ob0o0?>ob 80b,')lio,'lm0oRoooli 86ocl35J�<y>o0oo ,'ili0mo,'l: 

8(Y)(3'Z)R(Y)OO<DO y<Y)b,') p=2.30 olli83; ,iOM(Y)()O(Y)O lh'l,'lbo,'lMOd(Y) yo5,'i,'iR?8�Do<Y)(),') 

Ro=l5.0 Jolb82; dOb,'lo,'lhO b,'ib�Jfioli J'ZJ<nhJ cp=32.00; 'Ru�O�'ZJR1(Y)(),') C=0.45 Jc/h82; 

5 



�0![3(Y)Mcbeooh 8(Y)�'ZJR10 E=500 Jc/h82; ,5'ZJbJ(')o 

80 bo5323om - .)-12, J,')60c/fJMO,') v. 
08 cuo5o b 0'')8(Y)tJ[JbJ6,') YJ'ZJb�,')805002>0 li ll,')<{3'Jd3R1,')� 8o9:>,'lbd[jy(Y)bOR10,') 

502>0 Lrloo010 ()0,50 li <[3'Jb�,')805oo2>o lHn30 li. 

1100 s - fi,')8010 llcuo010, 110 d'ZJ,'>R1(Y)� 0081YJ�oo'ZJR10 �0 �,')fi,<�01.'>R1006oo'ZJR10 

O'ZJ![3(Y)OM[)Jffoooo, h,') d'ZJ,'>�l(Y) ho8oJ0(30 b. lio8dR1,'l3MD 13?.':,dO[JO'ZJR1 ho�01808!:!?D 

2.008. M[J0R1'ZJM,')!3? M,')8�05080 ,') lio'ZJR10 8o(�MO. oM'JbC)O ll rlOMOffi,')13?0 1l]09:>0J'ZJM- 

8od,'>50J'ZJMO 0')301100000 li d,') b,') llO,'l<n[JOR1 [JOO li 85ocl3fioR1<Y)O[jOO ,') lio<nO,'): 

d(Y)(3'ZJR1(Y)()O(])O V(Y)60 p=2.60 olu83; uo8oJ0(30U %�3,')MO o(')m�o01d0 J'ZJ8cl3,'>'b[J 

Rc=420.0 Jc/182; clo600060 h0h'ZJbOU J'ZJmho cp=37.00; d[j�O�'ZJR1IYJ00 C=l 70.0 Jc/182; 

!:!?O�(Y)Mrbeool) 8(Y)!:!?'ZJR10 E=I ·105 Jc/llcP; ,l'Jb1100 S32,'l8'ZJd,'>3[)00U llOMffi'ZJR10ll 

80 ho5323om - .1.20h), J,':l()0o(Y)M0,') VII. 

,')d cuofio ll O'')d(Y)tJ[JbJ60 <[J'ZJb�,')8056060 b li0y3'ZJd3R1·"532 8o9:i05clov (Y)bOR10,') 

fi[JOO UdOJMO (:)OJO l_i 9'3'J6�08[J6C)[J60 lim30 b. 

5.2 b0bo�n 00�0b0b3�[l�Ob 8MvtJMOOU 0�oo�ob oDMO[Jd6oJi]�O 

.'3o<1JMO[JOOU 0�vn<110 

ll,', ho532 0 0013?0 li0 li3R1 OR10 li 8\Y)VtJ(Y)OO ll 0�00R10 li o-')3M(3DR1 [JO'ZJR10 

oM'JbC)[JOO b y309:rnJ'Z)M-8[jJ'lbOJ'ZJMO cr>30 llJO[JOOl) cb h,', l10,'>m[JOR1 [JOO li li,'J0ho,',MOd(Y) 

8 5o cl 3 5 0 R1 (YJ o [JOO 8<r> (3 0 cl'ZJ � o,'l cl Oh ,':lo ,'J8o ll �·" b,':lM m 'cl 0(532 ,') 5 ,'>M mo 5). 

oM'ZJfioo h vtJ0R10 00d(Y)3R1ob�,') �,')6�1-clo 8oyo h 'bo�0,50M0�06 2.408-oh 

b'ZJ R19'3 ,')6 'ZJ 01-JR1 (Y) Mo� 'ZJ�-J 0!3?M (Y) J<':, M (l(Y) 5,)6 'ZJ R1-b,'l() M O'ZJ 8- J ,')R1(30 'ZJ8-8.',o bO'ZJ80,':, fio. 

8,'lll ,'>M ,'lb,':>llO,',(Y)o()l) ,'>M(3JM<DO ll,'>hoh ·'>oM[JllO'ZJR10 m3oll[j()JOO 5[J60ll<io[JM 

008056�>[) �,'>8�>·'>�06'ZJR10 50601800�0 8.'>�Jo1 6[J(�_w15ol5 808,':l�m. 

ll,'Jho�o 00�,')li,',li3R10R1ob o·"6R1'"ooooli M00\Y)boh li;Joli8'ZJM(Y)(),') ,'>MOU 8 

O,'>R10, ,'>J o·"3M(3[1R1 [JO'ZJR10 oM'ZJb()[J60 1100 h8'ZJMO m30 ll[J6[J60 li 80 ho�3om ,',MO h II 

J·"60o(Y)('100 b, ,',dOC)(Y)d 'ZJObo b boo ll8'ZJM(Y)(),')(3 odEioo,') 8 (),')R10· 

6 



li0 ho<LJ,':>m(Y) o[)(Y)�o5,':>dOJ'ZJMO JM(Y)(3[) ll[J00�,':>5 <LJOdlwM� [)Ch':> �,':>60�0 

o5oo5lio3Mooli lio�Md'ZJ�O �0 o3DM�0()')0 [)M(Y)'bO,':>. 

o[JC'>()[JJ50J'ZJMO ,50M(Y)O[JOO ll boc'0m'ZJ�O ll 80 h[J�3om ,':>MO h II J,':>c)[)oC'>MOOl). 

1. b0j010m3J�P1 b oJ(Y)8r01073(Y)�(Y)oO'ZJMO �0M00MbJOO lJ bjJd,':>C)'ZJMO 

100job 8oh[J�3om ll,':>J3�[)30 M,':>O<Y>bo ciO[JJ'Z)m3b[JO,':> ,':>h,':>�(3oholJ 

bo5tl�Ob,':>�'ZJMO d3,':>00�o ll �[Jb'ZJ�,':>(30'Z)M-[jM(Y>9:rn°0� M[)�O[)<fJ i, 

2. o[)(Y)(_)[)Jc)(Y)bOJ'ZJMO Cf)3,':,� ll,':>'h100 Lor» 10,':>0(Y)bO dO[)J'Z)m36[JO,':, 0�,':>M,':>- 

m100,':>�[)0)0li 60cy>�0 liohc)[J8oli lJ08hC0[Jm 9:w>boli ,':>b0�3oholl 

j3[J'b(Y)b,') i, 

3. ll0d010m3[J�(Y) ll b,':>ObzjObM(Y)-o[)<Y)�(Y)oO'ZJMO �0M,':>O(Y)b[)OO li 80 h[]�3001 

h0J3�030 <1h':>or060 8o0J0m35000 0�0M0-mM00�[Jmoh lh':>06r10610cY>- 

oD<y>�w>0o0100 (Y)�dol) J��(Y)3060 �,') 6,':>h[J3M,':>�J���)(Y)3,-:,5o 

,)0� [J<YJo[Jb'Z)M-b[)(Y)o[)b'ZJMO j3ocbJ1<Y)3,-:,6-lJ'Z)00MoO�O()'ZJMO �0 

,5010 (Y) J� ,':, llo 'ZJ MO j-':> 5 :J<>O l) l) ,':>O 5zjO 510 (Y)-o [j(Y)� (Y) (')o O'ZJ MO 

,':> h,':>�(30 ho ll j3,':>0'ZJ�O ll J3JM,':>O(Y>Dll. 

4. k-,J':,M()')3[j�(Y) l) ,3o�<1W>oJ<'1�(YJoO'ZJMO �,')M,':>O(Y)b[JOO h 80 h[J�3om 

b,':>J3�[)30 M,':>OP)OO 80[JJ'ZJITT3b[)(.h') ,':,�,':>M,':>-mMO,')�omolJ b,')(Y)�,':, 9:w)5ol) 

Vl:P�v5[J3005o lio lloJ8[JOOl) ,30�P)(Y)o[)(Y)�(Y)oO'ZJMO (Y)� doll 

b,':>.'l10,':>�(Y>3,)60 Vtl� 000 b ,':> h,':>�(30 hob ,':>Mc')J9:)o0�o ,-:,09:lo b 

.'3o�(')(Y>oDM�<YJ00010 M,')0(Y>5li. 

5. oM'ZJ6ooh vt10�u ,')M 0b,':>U0,':>01[JOU 0M(3[)MITTO be bob 0oM[JUO'ZJ�O 

m3oh[JOJOO b[JOOh8o[JM (3;)d[J5c:/h[J �,-:,89:i-':>�[)O'ZJ�O D[JOOl)dO[)MO cbMJOh 

o0ocy>5o ll 808,':>MO'>. 

6. b,-:,ho�D ()'')�0l),')b3�o�ol) O'')b�,')oJOOb M,':>O(Y)bob liooh8'ZJM(Y)()0 0Moh 

8 (h')�O. ,'>J 0'':>3MGO�OO'ZJ�O oM'ZJ6oooo llooll8'ZJMO m3olloooool) 

80 h[J�3om ,')('0() ll II J,':>()[)o(Y)MOO b, ,':>8oo(Y)8 'ZJ6bO l) h[JO h8'ZJM(Y)6,':>(3 

od50o,':> 8 O,':>�o. 

7 



7. ll,..., ho<f:F>O')(Y) 00ry>�o5,...,8oJ'JMO .lM(Y>oo llo<>o .':,M <t'JodhoM� 02>,...,. 

8. oD<'">()DJ50J'ZJMO ,50MfY)oooo ll LoMm'J�O ll 80 ho�3om 

00�0l),'>U3�o�ol) 8(Y)y�(Y)OOb o,'>5�0ooooli M,'>O(Y)5o 

J,'-'6Do<Y>Moo 1). 

9. O'ZJM'),<;[JOOL YJ'Jh�,'><iDh()�J001l li,'i<f:�'J<1;_J�,')� d[jMPl[j'J� 'Jh�,') 0Jh,'i1) boo 
3, hoo 4 �-" lioo 5-o li oM'Jb()O. 

8 

li,'>ho�o 

,'>MOU II 





;J[J(9R'(9o0'ur10 J0(1(9JOOJO 60a6DJO 



/J(!l}J 
8JfYJ(JffJ06bJffJfYJJJ60 

clO>Q.',li,',b0�8vO�('JOoM030 850'cl350�(')o0li (cl-8) 
bS8�JMO-.'>b.'>�GOb0-B.'>�OG (Ol'ZIMdOOJOli MOli.371<'>�0,lOli li.'>'b�aMO) 

li.'>.'>36('J8('Jo0�('J o'bOb cl880(79+832)-'b0, 8!Q.O;W:!!06,'>bb!Ja'b�J ,'lb.'>�O 
b,'lbO!-!iO o.')�.'>b.'>tia�ol!!?oti a·c1:1501,�('JWb .3<'1<'JOd60 

GTP 
GeoTransProiect 

z c'>D(')�(')o· 
z .:,h,'>JO �,', 

c'>Ofio'bo ho 

5,'>;y,Mo - MOtJh,'>MO-J[Jfi�o (40-50%), bM[J'do (20-25%) �-, J·'>�M[JOO (10%-8\,!?;J), 
mobfi,'>MO h 7108,'>;i h;Jo�om, t":l;Jfio,'lfio - (D 

2 Q4.t 

3 Q4.t MOtJ50MO - 8lih30�0 Jo5ilio (46.5%), hMJdO (20.7%) �.:, J,'>iliMJOO (12.3%), 
oiobob clo803hoo�om, 2.48-8�0 6050.:,fio d308(Y)(n VtP�o·'>�[J{<}[J0\1�0 - G) 

4 Q4-t 

\- p- \-r;:, 
O fJ'-<> \- '4" ,_ D � o ,_a ,_ ,_ 

d�O[JM ().:,8r,'[jO(')iJ�O �,', d�O[JM �050,'lM.:,�005;:ic'i·n�o (')'7J'l3(Y)O(')[]dflonoo 
Ca08(Y)'{JOC);]Ob >'.2('lMr'.;(Y)�jc>5·b3ofiili<Y)3,'>5-mo r,5.:,(1)('):J,:ifio 'lWlb,'>) - 8) 

4 Q4-t 50(3MO h'lJOMO, h';'J U(')c>� 003M'{JO(P_}iJ�O, li.:, 'd';').:,�('YJ� �:,fi0,JM0�005[J07J�O 
(')'Z]'l3MOMJ;jf\006o - G) 

/ciJJ03dnMJO';'J�O/ 
� - - - 8;p<1'lo - - 
- 
- 5.:, h[];JM,',�8:J,')MO - 
- 

(')[Jb<h')bO 

o<1l\15(�J6oh d13?0Md<'l<1JJM6,':> 
/cl00J03clnMJOJ�o/ 

_._ 
3.0 

• 5.0 





ol!!JJ 
aJ(Y)6n0fibJn(YJJJ60 

iJi,'>o. Nol 

6ocl6·w�o: 

710�.'lb,'lb:J�8v'O'il(')ilc,MO:m 850'il350�(')1,0L, (°d-8) 
bScl\'JMO-.",b.',�OObD-a,'l�:Jb ( (Wil<'ld0010b M:Jb.riJ<>Sc:.'OdOb l,,)'l,s:;',j,)("10) 

ts.'l,'>,l("J('HJ('JoO�(YJ ,\'\,Ob .1c1sor79+832)-'l,:1, a!.!!.o:1�06.'>L>b:1:i'l,:1 .)b.'>Sc::O 
b,'lbOl-\1:J o,)1.\1,)l,,'lbilSc:.'ilS-'..!.'Ol, lfiliJG:J1>Sc::('J,',Ob .WWJ:JJ<!'JO 

Of.!!!O 

GTP 
Geo TransPro 'ect 

ho�M8tJ - 10.08 
(D,)MO�O - 

c �omf'J�f'Joo'ZJMO �Mo�o, 0M. vti�ob > CD 

"€ r3 CD QI 

Q.?tr>6o - a & c-:, c:, 
J(Y)5lio lio05000 

c:, • /) CD co cO "€ 
2 

6060,'l6f'J00 
/) c:, /) ,-0 ..:'.) & LD ...:::) co LD r., c c "€ c-:, '2 EO ..:::, ..:::, ce:: ..:::, & 2 /) �...:::) c c :i-:, 

"€ 8.) li d(�000 1:100 "€ .5 co co 
/) /) c c 

EO EO cO 2( LC ,-0 

2 3 4 5 6 7 

5.:,tJ,',MO - MOtJ5,,c'\o-J;_Jbil;o (40-50%), hc'\,flo (20-25%) !.!?·' J·'>�MiJOO 
(10%-8(!?:.J), mohfi1>Moh 71orl1>3hoo�om - (D 

2.4 2.4 

• 3.0 

MOtJfi,,c'\o - 8111:,30�0 J:.Jb�o (46.5%), b(,10'30 (20.7%) >!?I> .30�MQ60 
(12.3%), ombo li 'll080alioo�om, 2.48-8�0 c)06o"5o dao8(Y)m 
v�"�o"si:00000�0 - G) 

d;io71,'> - [J,'>3oli'3:.JMO, U0d\1"\:!:'..'"' fl,'lM(33�f'l;J,'>bo, 
vu·.,�00�00000�0 - Q) 

Mo:1fi,)MO - rlhhao�o J:.Jfi�;O (46.5%), h<1i:J'ilo (20.7°!.,) �·' ,l·'?,M:J () 
(12.3%), moholi 'i\Jrl,,;ili:ic)l-'.'._>om, 2.48-rl�·i] l"J:.ifio.,110 d:1:.irl,·,m 
V:1·'\!.'..'c)•''t,0<1ioo·;oi\!.'..'" - G) 



ol!!JJ 
oJ(Y)6(f}.)6bJ(f}fYJJJoo 

a0�0li0bD\!!:8v'O'?J<YJDoM030 850a:J5D\!!:(YJoOli (a-8) 
bSo7.lMO-,'ib,'iS!!:.'oobo-3.'>S!!:.'illi cm�Maomo1.i MDli.Y,i1.�0Jo1.i u,'i'b�a.'li<iO) GTP 

li.'>,'\36Crl8P1o0�(') o'bOb J880(79+832)-'b�l, cls:\?.03�0l">,'\llb,J;J'b0 ,'lb.'l�O 
ll.'>bOSs?D o,'is:\?.'>b.'>tia5-'.'..'J5-'.'..'0ll mw5,ll,�('JoOb .lM('J:Jalll:iO GeoTransProiect 

�.,6. �2 
bo'cJb'Z)�O: I 

lHJ�(')c}0 - 8.08 
<nt,MO�O - 

c �om(Y)�(Y)c/J'JMo �Mo�n, � 00. v'ti�ol.J ' co 
'€ <::) ' 

rO co 
Q?015!J - a El<£ <::) 

J(Y)bhn h6!Jb(3Cl0 <::) ' ro cO /) '€ 
8 

,, 
C)!Jb00b(Y)60 

/) <::) /) K) ,.,:) El 
I.D ..:::i ro I.D <::) c c 

'€ Q € ED ,.,:i ,.,:) ,.,:) El oc 
c c /) J;,..:::) c c n 

'€ a"' 1ic1602io 1:100 co co '€ ,..:::) /) " c c 
ED ED cO 8( I.D rO 

l 2 3 4 5 6 
�o 0/0C?X oi o7 

1 0/0 � V,�o/i' 
{ 

0 6 °o 9 P/ /o:-4 1.4 

7 

n,,;J,,!"in - r'io;1fi.:ir'io-,wn�o (40-50%), hr'i,(,1o (20-25%) �·' d·'i\<-\100 
(10%-8!-\'[J), (Yl(lh!:i.,(,,o\, rlo8,,0l,:J?,�1om, oofin.:i6o - Q) 

,_ t> \- c:i 
0 ,-,,.., \­ 
,_? v tJ 

3 
a ,_o ,_ ,_ 
\- t> \- c:, 
o -:» ,_ 
;;-,_Q \- �- 

d�·o;ir'i c'),,rl,·,yJn(')';'JQ'..'0 0.'·' "�'()i)M l-\'•'>h,),SM,)�O,)fi,j?,·;J�'(l 
()'�J'il'' J<.\M oJfin;J<HI (�,.,R,·, '/JOl:)llO b !.!;<'lM >'.,'{') :1,,G-h3ofiili {' 1;i.:ifi­ 
mo b5.,(,J,,, ;p6o '\,,•16,,) - @ 

h,'>()MO liy;;:ir'io, b�1 ll(�·'>(? 0,,rll'l'{J007J�D, b,,'il'J,'>�''''1-!? 
�,,r;,,,lri1,,�•o.,fiQO'JQ'..'" Q';'J'{l'''0r'ic1;Jf\0J00 - G) 



1, 

JJ!!!!R(Y)8j60 or1 ZJ6(!!JOu uOB(!!JJOUou B.Jn8D6Dof:!!!Doo 
Dr10J�Dr1dJ JV8'88J ?JD 



firs a tJ ('} (!!J a s » tJtr'J sob a 
Geo TechService 

(!!)Db(!!)O D(ijOJJ!!D(ijdj JuBZJ!Jj </JD 
------------ 

1,00 6 n 3 "JO n IJ N9 

6 n 3 "JO n IJ 0 .c:>v J M.i : 

0 {PB n [:'iJ .cpJ o 0 MJ r,o c . 

I 

� 

IJ n .c>M3 J, 7.2-7.3 3 

6 n a "JO n IJ 0 .c:>J () n IJ 010 MO .c:io 

5 n 8 -:JO n b 'b MB J 3 n 

ASTMD4543 

tr,.c:,3 J 3 n IJ 6 n 3 n 

n 

21,0 •c 

6n3"JOOU on3n 

CJ J a 3 J ri s0 CJ "J tr, .i 
JJ .cpn IJ .cptr, r, IJ 

CJJOO.lOMO.l 

ASTM D 2938-95 

54,4 

23,24 Ao IJ 8 2 qJ0 M 010, 

OJ IJ on MJ on IJ 8J 01M()JO 

.cpn .i 8 J 6 ri o , DO 8 8 

IJnBridJ, L0 88 
. �-- 

----' 8 M(3 "Jr::,:'10 s , V IJ 8 3 

111,2 

258,5 

CHPOU OJ!!'JoJOO 

5 n 8 -:10 o 8 _QJn lJ a J 8 .QJJ O .. 5 n 8 -:JO n 8 .QM 8 _QJJ 

MCCB v 6 J 3 n IJ on xn o.s a 3 0 Iv 0 a 

p 120,lOJ 6 

i 
-1 

I 
I 

(',0600.c:,8.cpJ8M00 J(r,01.C:,J(rid.i 

J":)803.i'bJ, 

00 OBJ 0(30.Jr:')'J{r,O 

sr: r::n 

IJ.ilJ"J0r::r']O"JOB.lU 

8 .3 3 J 010 n "J 6 B .i IJ 

.(p J qJM (r, 3 .l (3 0 0 1J 

a 42, 13 fJ .3 .) 
;� ··--·- ··---------�----- - 



Its 13 o fJ (!!) (Jd b ()� 80 b O 
GeoTechService 

,1 o 0 lJ m":) fJ 6 o lJ B 0 Ma J a (") ts 0 3 J::J 
J r::n B 'b ,i 

0 !PB o f::'O SPJ o 0 MJ (")0 0 : 

J J .32+20 

6n8":)an/.J 0_()17Jl"Li: 

c)-:.7q3Mo t"iJ :J ll n e 

I 
3'iMJj60 

···········-···············-·--·----····--··+···-······ 

�:;:;:F=- :.�; �=�==�- -- 
t . --- .. ······---·- ---- ... .. --·-··------ ------- -···----·· --- ········---- --- ----------·-- 

6 n 6 "j cJ n (J .:,s::yJ6 
nu oi» t'in s::yn 
--···-··--------------·----·-··-····------------- ------------- 

oo O r!)n t'iJ 6 o (J rn 02.04.2019 
o t'in 0n 

1 

0,0 
··--·----- - ·- --··---·- - 

0,8 

2 

1006 

c <"'":, � 
\£ 2.( "' E c 

5 -:, 

-:, c c 
'Y) «» QJ 

c [ -:, 

"U 2.( Cb 
\£ \£ IE: 
r, -:, [ 
CY) & & 

3 
0,0 

----- -· ·-- ---- ·- ·---· - --- 
8,2 

v 6 J 3 a lJ o nxn o.s a a 0 Iv 0 a 

f; E � ' -:, 

-:, -:, -:, c c 
"U Cb "U -o QJ 

to \£ Cb to [ -o 3Jfi6.v6J3.i, 
[ e ' Cb [ 2.( Cb -C 

-a .._ UJ ,p & a ,p IE: IE: (mpa) 
c r:, ':::] c -:, [ 

IE: e, IE: & & 
[ c t: c r, 

""" IE: """ IE: 
e, 

4 5 6 

0,00 

7,62 
7,44 

______ !_,_ 4 __ ·!----------------1?,'!__ _ -------j--- --------------··· ---- -·····-------- ---- ---- --�'._��--- 
1,8 19,3 . i 8,30 ---- - -·- ·------·· ······- -- ·t - ---- - -- I - , . -·- - --- -- 

�===-=------}�·:J-----:�---- ... _:_;�1��1:�:::�-�---��=---------- --------�-:�_ ···�----·------ ··._,. f 
·_�_:_6_ 1- 

·- 
3,5 t- 17,8 7,66 

-----·---- - ----------'--·- ----- - - ··- ---- ------ -··-·-- - -----·- - - ---- - . -· ------- - --· - ------·--·- ----------------- 
�1 1�7 

-------- -- ---------------- -··--··-·· . ,. .... ----------- -- 
�6 1�3 

7,36 

7,44 
7,40 

-·-- - --·-- 
7,40 

7,36 
-- 7,40 - 

----·-•-·--· 

--· -·---- - ---- 

.17,2 

.17,1 
-----· -- - ---- ·-·· -··----------· 

17,2 8,9 
8,3 

7,2 
---·-·-------···-····- -- - -- -�--···- -- ---·--· ·-------------- ····-······',--------·- 

7, 8 .17,'L 
·- - ---·-· --···-·------·--·-······· ·---·--·-·!··--······--· - - - - ...• ·- 

�1 1�4 �49 
------------+--- ------- --····----------- -------------------------t----------- 

5,6 .I 7, 1 7,36 
- ... ··"·-··--····-----···-·---------1- ---·----···--·----·····-- .. ··· ·- -- ---- ·-·----··--·-···--·--·----- -· -··-·····--··-- ···--·· -------·-····-----t----·-··-··---------· -----------1--------------------1 

�2 17,] -- --·--·------------·---···-- ·-- ----- ----- ----·-···-·--··-- --- ----·-· ·-·····-·. - -- -- . --- -······----·- e.: 17,2 
--··--------� --·--- --- -· ·-·-·---· --· 

7,53 
7,7.9 

7,40 
7,44 

---·--··---- ---·---·----- 
7, 40 

. f - 
i 

20,7 

9,9 

9,4 

13,7 

12,1 8,05 
----··-----------+---------+------------+---·------! 

12,6 18,7 8,05 
----·····----- - ·----·--- - -·· ·-------·-·---- - -- --·- ·-----·--· -- - ·-·----··------··-·--r------------ ·------- ·------ --·- --+----------i 

13,2 ·--··------ 18 __ ,.9 ....•.... -----·--------····-······-·-----·-----· . _ -�---·-· _ -- -- 8,13 -- 
8,9.I 

.17,2 
17,3 

10,5 .17,2 
1---------------i---------- ----·----·---·--+---------- ------··-·--------·-------+------·----·---- ----+··---- 

11,()_ _ 17,5 ! I 
-·· -· I 

11,S 18,1 i 
18,7 

14,2 21,1 9,08 
-------- ----------·---!-- --- ----·--------- -----------t---- -----·--·-+---------; 

==-----m=1- - -�-!It+�=-=- - F-��-J--=-��=-1� - -t;r= 
·-=-:==· --16,9=-�------_- �2,4 __ �

 
_ -----� -I - - __ - __ - -----------=--- ----9,64-- 

17,5 23,3 10,02 
---- ----- ------------+----- 

18,0 23,.9 10,28 
---- - - -- ---1-------- ------ --- ------------------- 

.. .:1..8_!5 __ -·-·······-·--------··-···--·- ?4,S -··--·-!.----···-··--····--····-······ 
__ __ _ ···-·--·--------· ··-··· --·-···-······ ····------- !__�!.:'.'.�----- 

�--------- 19,.!__ 2_4,7_; __ --·· , ------··------·-----------·---·----- 10,63 
19,6 26,2 . 11,27 



c: I 1£ .., 
E CV) 

5 -.. 
.., 1£ � 
'Y) c: 
c: 
�o.. -o 

1£ .., 
e--, ei 
CV) 

1 
20,2 

--·-·--·-·--- ------- . -------------1 ---- 
20, 7 
2.1,} 

21,8 

22,3 
·----------- --I-· 

22,9 

2 
26,4 
26,2 
27,6 
28,3 

29,2 
29,4 

, _ 

c: " > B � 1£ ei llJ 

E c: .., .., 
5 .., -o ct) 

..., c: ID 1£ ct) 
c: 

c,:, [ [ ' ct) 
'Y) ,0 

E? 
.., '-- 

c [ ..., <P a -e e.i ct) c: " <i 
1£ 1£ 1£ 1£ e.i 
c--, ..., [ e c: 
CV) E? V e-o 1£ 

3 4 

-- ---l- 

5 

3Jfiic).v6J3..1, 
{mpa) 

6 
11,36 ·--·-----·--·····------� 
11,27 
.11,87 
12,18 

12,56 
.12,65 

23,4 
24,0 

29,8 
--·t------------- 

30,0 
--- -- - ····----- ·-------· ------·-· _ ----· -·-···----··---- ···---------- 12,91 ··-- 

.13,38 
25,0 31,4 13,51 ---------·----··-- ·------- - --- - ··············-· - --·----··-··-····· - ·-- -- - - - ·-· - ------- - -- --- __ ,, , .. _, .•..•. ------- -----··-·-----·- 

�- - - --- - 
���- 

_I 
-_ - _- 

·--�;;; 

l__ .. _ _ _ _ __ _ _ _:··- ---------�--:���� ·--� :�-�-:: :::=:=�- �!:�;:= 
------�- ��- :�- t !::� L _ -- - - - ------ ----�==---=-===�������--= 

27,8 35,!>�1 ------- ---- 15,27 28,2 36,4 15,66 
!--------·------ ------- - --·--------- ---- 

�8 �3 �Q 1--·-----------· f------ - --- --- • - - - - - - -·----- --�--- ·----- ---· --- -- ----1---·-·-------- 

�---· ---?9,3 ! ·---····-_26:_� ·····-r-------- ·------- ------- -·--· ---·- 15,88 
29,9 I 37,5 1 I 16,13 

---------·-·-··-··-··-----··-·t··· ---- --·-····-----···-·-· ··--+---- ··- ·-···· ···1----··-····-------·---- · -------- ---····-·· ···········-----------·-----�--- ----------- - 

________ __!!!}:_4 _ --1- 38,� I _ _ _ _ j I � 16,52 _ 
······--············-··· 30,9 -!--------·----· �?-2. +. - --1---- - -- -- � -- ----------- - ·1·------------17T87-- 

�--::��=�:�-�=---=:l�:� lt_- 
__ 

-- _- _-·_:-:)6'._�-----1-- 
: __ -- ·-i--- - ------ - - · - ---�=�:rfii- 

. 
32,6 ' ··4.1.,2 1 -· - _ _J_ -- . -: �:- ----���:-�·:· ---�-f----- ····-17,13 _ 

.... ----------------------1--- -----···· - -- -·····------ -- - ---- -----. -� --------- ----- -- ·- ---- ·i --·--······----·-· 
-----�-��------------�1,9 ---1- I I 18,03 

-- ---��6 --j--- ------ -- - --- 42, 6 _ - f - -- - 1 - - - - -- t--- . -- ·--- ----f------- 18,33 --- 
34,2 . . 43,_�_j_______ i 

-------------r_ --- j 1188,,9633 -- 
------ 34,8 _J_____ 44,0 _ _! ------------ _ ------------ _ ··�: -�:t=��m� =-====-�:·=.�:====-==-�- -�···� 
--- --··-··---�_!J_:.':I__. • -• •• - 4!:�-- - -·- --- -·------ ·-· -·---·L-···•······•··•·••··-··-··-- -- ----·--·-·····-- 20,39 -··•··•• 
----·--·-··---!7,�---+----------!!!!-J _ ---- ---· --·--------- -----····-·······-···---·-····-····· . . .. . . ----···. ··········-····-····------- --- - _3g�!!___ _ 

37,9 I 48,7 1 ---1 j 20,95 _ 
��� �--3s,� �-l �--- =-= -- 49,2 ----;---�---- -- 1 ··--------------- ----·:- __ r:_:=---_ _ ---l- _ _ 21,�1 __ 

39,1 i 49,8 1 ! 21,43 
-----�----i--·····--------------1----------------•--·------------ . -----·-····-···· 

39,6 L_ 50,5 I I ! 21,73 
l------ -4-0,- 1 --·-1 ---sia-·r ... . -- �------------- -- - ------------�--21�94- 

�- -: ;;:�---��!-1 . .. -==+----: =----��-. -�-t_ =�rn= 
42,3 1 53,4 ' I I 22,97 

42,8 . 
· - - --------- :·f},s 1 , ··· : ·- --- --··2:;,15 

�}i--1 , - 54,0 - J --�-r- ------------ j --i�-==---�-�}��--- 55,.1 ..... 1 _ 

1 
4.tl_ .,_4_-1-------- ··-ss,-i-=:J_ ----- , __,___ 2_3_ ,9_6_--1 
44,9 56,4 24,27 

1-----------+--------------+---------------· ·--<-----------·--······-------+-------------+--------I 
45,5 57,2 24,61 

� 4_6!)_ ---------------�?,_-�-----i- _ --·-·--·--··---····---····-···--· --··-··-·-··-------- _ -·-··-··------·····--·····---- ------- 2� 
----·----------�6,6 58,J. --1 ... ---- - 25,17 - 

s9,o I l- _ _ 1-- _ ..!:�'�38 
47,6 59,7 1 I I 25,69 

____ _ _ __ ---�s,? ; :_ --6�,-3_ _ _ -�-- __ ----------: ·1 _ -� L __ =�- .. � j -��==-�-=��-\j� 
===��=-�·� ;i�F�-=-f=� -;r�- - _--�-i 

47, 1 



6 

3Jfi6.v6J3->, 
(mpa) 

5 

a 
<Q 

c r, > 

\[ e.i "' 8 c s -:, 
-:, c c 
"') -o co 
c [ --, 
"U � Cb 

\[ \[ \[ 
r, --, E 
cY) E? E? 

3 2 1 

c 
\[ -:, 

8 s' -- --, \[ !:'::. 
"') c 
� � 

Q 

\[ -:, 
r, e.i 
cY) 

B� 
--, -:, 
� Ct) 
to \[ 
[ [ 

.P E? 
c r, 
\[ ei 
[ c 
,.,.,, \[ i----------;-------�---1-----��-��--1��-���-�+--��--�---t---�����--; 

4 
50,8 
51,4 

63,6 
6/J,3 

27,36 
- -- ------··-·-···-···--··--·-----·--· 

27,66 

�;,� 1 -------- ------:;,� -j ---- ----------------------------------------- ---- ---------------- ��:! 
--------------r --------- .. ·--------------------- ' ------------------- - - --------- ----------------- ------ -------------- ---- 

53,o r: 66,1 i t ---- --------- _l!!,44 

--- -------- -------- 
------+---------------- 

----- 54,6 --1---- __ 68,0 --- ------ _ _ -- _ -- ----- -- ---- ------------- ----- ------- ------ 29,26 _ 

� �i,W-=- �lh-=-=------------- - - == - - - -- ------,-- -----� 
---- -};,! f- - ----- --- - ;�:! + L - -----l- ------ - - - - j�-:}---- 

- --- _,,___ .. _ -I ·i-- -- -- -- --------· - 
58,4 I 12,s 1 3.1,.19 

-----·-----------' •• ·-· -·- ...j. ----··-··---·------· ...•. - - ·--..1. --- .. --------·'. -------·--·------------ -------- !;,� +--------- ;!:i -+------------- I ------------------- --------------1-------- !�:;:- 
- _ ---��--� - ;;,; f= _-_ --f= - _ _ _ __ _ _ ' __ _ __ jHL 
=--=�-�:·:�:��:----1:1:l __ j ·_·_::····-;�}_j ---- _ .:�:�:::::_-_ ·---------------::�:::::::·:_:-----·:::==::-_--··-··--·_·_J_----- __ -_- !;,� .. 

62,7 ! 77,6 [ -------------- 
-----\---- !!:!: 

--���f,ij-- --I;,L+i_ �== �J� 
- --- 6SJ_ - I - 81,3 i - ! . - - -- . _ J_ .:3-1?._8. _ 

66,5 i 81, 9 i 35,24 
.... -- ----- --· --·-- .. ---- , .. .. "---------- -- . J ------- ------- ------------·-! -------------------- -- --- . 

67,0 : 82,6 i 35,54 ·····-- ·- ··· - ···--····· -- -- ,··· --··-· + -- - I - ··-· • --····-····-·-·· i·-··- ·-·----·-···---·--· ···-··· 

_ _ _ 67',� __ j _ 82,8_ I _ _ __ : _\ _J_ 3S,_!i2 _ 

==--=�i�t===i=t=- -=-t=��t===-�-�
1

==� ------ 70,2 __ 
I 

--- 86,3 +-------- _ -------------------- ----------- 37,13 

�=--=-�===:::=�;�:! �J=====:·=-�--_:;,;-�-�1�:-�_:::: -_:=:_____________ -- - ---------- - ��-==�-==- !��; 

;�_-=�!� -jf_-------- 

--��--1-�·-----�I�=--------�-�--=-�� 
75,2 I 92,2 '. 1 ! 39,67 

---------1-----------------------------,------·---------------- -----------------------------+-------- 
75, 7 . 92,9 · i ·L 39,97 - - . ---- --.-- ---1-- ----·-- .. - _,, o ---- ·j-·----------------- .... .. . . I . -- ------ ------ - .. 

1--- 
. . - --·- ---1 -------------- .. --- 

76,2 ! J3,6 i I I 40,27 
------------, _, :---- --- ------ --- -} ---- - --1-- ---------- ----1- -- --- 76,7 i 94,.1 ' i J 40,49 ______ ,,_,, !_ ------------------------- -1-- --- ---- -------- """ --!--- - - ------ f-- --------- ----- --- - ------- -------- -- 

______ _7?:�-+ 94,7 i i __ -f--- _ __ _ _ ---� t/D,74 ��=�11-- ii(! --- :�r - !-��------ +---:1tl 
·----------·--79,9-r---- -- 97,8---i----------�- i=---=r 42,08 

-----------------::IT==-:i:-j -�� ± �--E - =±----- ;;,!! 



c 
IE ,., Er� 
,., \£ !2. 
"" c � 'D c, 
IE -o 
" 2( 

1 

81,6 
82,1 

82,6 
83,2 
83,7 ; 

-----------------· ---·- ---!-· 
84,3 

99,8 
100,1 

10.1,0 

99,9 
99,3 

103,R 

c " 
, E c E c 

IE 2( UJ CD 5 ,., 

E c ,., .., .., c c 

5 .., '\:) Cb � 0 ,0 co 
,., c (0 \£ Cb (0 E ,., 3Jfi(',).v6J3.i, c 

E ' Cb 2( co .c 

"" ,0 
cz: E -a '-- E UJ 

c E ,., .p o-' a .p IE IE (mpa) 
'\:) 2( co c " ":::J c ,., E 
\£ \£ \£ \£ 2( \£ o-' o-' 
c--, -> E E c E c r:, 

cc, o-' o-' MJ \£ MJ \£ 2( 

3 6 

42,94 
- -----·-----·--·- ·-··--·· 

43,20 
-----·------------ ·-------- 

43,45 

42,98 
---------···---····-· 

42,72 
44,66 

51,76 

10,93 

51,03 

51,28 

50,77 
50,47 
50,21 

45,.13 

44,87 

45,99 

49,9.1 

46,47 
46,72 

48,40 

47,33 
--- 

47,63 

47,03 

46,21 

48,66 
//8,92 
··-·····---·---·--·-· 
49,13 

·····················-··-- ··- -·. 
49,39 

-- ·-·--·--·--···-·-·· ···----- 
49,65 

47,84 
- --- ·--·----······· 

48,10 

-------·--··· 

t- 
. i 

5.1,54 
...... --····"'"' -----------�---·-··--·-·····-· 

45,43 
-----·-·-··-·--·-·-·--- --···-----····--····-··---·-- ----- .... -··--------··--· -- ·······-·····- 

45, 69 
- --- ·- ----- -·----·---------- - 

- ··-· ---···--- ·---- --- -- - - - ----- ----- ---- 

.118,6 

119,2 

120,7 
53,0 
25,4 

116,7 
. - -- -- ----. ·--···--··----·-·· 

117,3 
.118,0 

113J 
114,2 
114,8 

115/1 
.1.16,0 

.1:)31(; 

.W4,9 
105,6 

106,2 

.108,0 

.108,6 
109,3 
110,0 

110,! 
111,2 
.111,8 

84,8 

89,.1. 
89,6 
90,2 

99,3 

99,9 
.100,5 

.............. , . 

100,9 

92,3 

92,9 
93,4 

94,0 
94,5 

95,0 

85,3 

86,0 
86,4 

90,7 
91,3 

---- -- --·--·--------- ---· 
91,8 

97,2 

97,8 

98,3 
-·--------· ·---· 

98,8 



lrs tJ(Jf?(!!J()dlJ(}(980bO 
Geo TechService 

JJ .32+20 i 
I 

- ·-·--- -·· --·-- --·-- ·-·· -1---- 

,\ 0 ,l ls Ol"J (J 5 0 /J r) .l M cJ J fJ (') 
IJJ3!Z1JC:'() i:>'b.l 

-----------------··----------! 

B J 6 J V 8 J 6 .(!JO N9 3 

3.5-1 

-----------·-----�-----------------· 
I 6 n 8 "JO n lJ J fc'J on lJ m.i Mn 

1--······ ,Cl(]___ .. ···-····-···················-····· .. . ·····--· -·· • . . ·- -·······--------····--·- --··· 

I c!JJ ts c!)n MJ on ts m.i Mn fc'O 02.04.2019 

140 - 

to 
.:::] 120 
--:i 

G 
') 

100 J:) 

c 
\£: 
f) 80 
G 
') 

'Y) 
60 c 

� 
\£: 
ri 40 
C'<") 

120,000 100,000 80,000 60,000 40,000 20,000 
0-l-------�------�-----�--------;-------i-------i 
0,000 

"8 63 n (3" 

\ . 
a:;" 

b ,i (')n -l 03 n_r::x, 



oMJ6ZJR:'r1BD(!!JMOZJR:'O aDBjf!2oD6R:'r1oOu oJ6uJ ?Jf:!JMOu 
UbMOR:'O f!2j oMJ '!JOJO 



c 
2{ 
c 
El 

008< 
- oiuoiu 

008-0017 

- 

OOZ-00 I 

- tH'i:iocu 

V) 

N 

<:;OOO > 

oz-oi 
- O�Oo) 

v-z 

Ol-v 
- (,Ji';:;:s<,'(2,e, <;'(l 

00, -ov 
- w�d2,e, <iq 

s;o·o - s;oo·o 
- OC;JCl!�1e 

z-: 
- OC;JQ,�Cq oe,CC;Jq 

o: ·o-s;o·o 
- l>C)(/,'('(],l UC)f!(,ie 

- ,'q ()(.() 



c 
8( 
s u 

008< 
- oo.ioiu 

oos-oo- 

oo+ooz 
- C\!>o8e 

ooz-oo: 
- oiuoiu 

00 
0 
N 

001-ov 
- (,J�d2.e, "(l 

ozo I 

l; 
0 
N 

0 
0 

q 
0 

N 
0 
0 

M 
q 
0 

- 

- 
0 
N 

z-1 

- ()(D()(U 

szo-o: ·o 
- O�O\))C£ 

00 
0 

- &l,�,-L'.,u,c,'\l 

.I) 

r= 
c 

oro-soo 
- 0\))[2,'(()1 o<;,>\!()e 

0 
0 

�o·o - �oo·o 
- oepCC�)8 

sooo > 

<=: 
0 CD 

CD 
o-, 
cri 
00 



ar1 u6(!!JuoOb fJO?JOJr1-BudjfiOJur10 OJfJOuuouoOu 
Bjbj!JOjOJ/Jo�/JoOu !Jjjfiojr10ar1 B60afJfi/J�r1o/JoOu Ubr10R'o 



- <'O(,,,Ju/J(j�)<'f' <'a'J' o(}f'Jf.J(' 
qu;;JC3porz rzopl'l\,e f,;,fl<'a5 

z erz/JP :) 'ff I O 'ff 
- <'f?(,)0030,;J or.oor,uJ(,,,!Of 

0 
N 
'tj- 

0 
\0 
N 

"' 0 

N 
C') 

0 
0 
en 

f') 

N 

co 

r"> 
C') 
o­ 
c:i 

0 
0 

0 
co 
C') 

00 

N 

re111f? d 
- <'_9(,),.9 owupw,/if/2 Dt.Jf! 

O{D 

c 
rO 
Q 

El 
rO 
Q 

6 
,; 

?J 

%M 
- <'pu1gr;,ugl'') 

...'.) 
c 

rO 
Q 

-o 
LC 
f::J 
'2 
eo 

?: 8rl/f?(' '3 
- o;;Jf.J r.v(,}g q uuOr;,g l)Jw[l,fl af 

dI 
- of!q Dow r; op(,)1))/Z, o 9r; <',;;;(' 

·'S 
- oq 1/ Ofy<'q I/ Ot,!(,Jr,f <>f,1(,',)3(,1,) 

� 
- f/qwfJf r;o3t��q <1q 09�·,f?<:.�0£ � 

0 
- u9gl'oDoEl,(,'(,}(' qopru3m(,,,Jwfl, 

N 



1, 



0 
0 
,ri 

.,., 

N 0 0 .... "" '....J 0 
•n 

u "'" "' N 
<') 

N 

N 

cs °' 0 r-, 
� .,. 

":1 � 0 •r. � . + ,...: 

"' 
0 

z; 
..,. -r 

� 1· 0 0 
; o- '° QfJ 

c<i ci 

s � N 

� 
0 !'- 

i 
0 1r! 

"' 
<'i ::! 

:_.; o. 
N 

-o v-, 
v-, r"l .,. 

,..:; r-' 1r; °' v N 
<'·I vr, 

VJ 0) 

t-­ 
N 
01 z 
c co 

1? 
� 
2J 
l .,,, 
cO 



;z; 6 'f:J�>ob ,,2,""abn·:11!.!?'''?,n b fi,,0a2,,,,;,,11"o h,)!.!;Ho cc z ..;;; \S 
()',1;�,,<',/1·,:1� J-,Gn?}'fJ<} i)''r;�"NJ<'>"i:J� d0fi1J?i�lo [t c S( 

c -o c 
s � ,fl.::, cc ,'>o(ii1JhO'Z)�Pl6ob a,)r.aafiool!.!?a,)o K,1?0.lAl(!!!!.!·I!.' K�1<0.18/�!!.!·I.!! � p� ,.s "" - c fJ �� oat�•·i&oh 8.:,<1iJ,) VUN!!?d:Jg_lV!J3"'�('lOOh 8oba,113om \S re o S( 

riiC " \\'4 W6 W8 W4 W6 W8 
<>o .i,,(i', ?w, 5,,(rJl!.!?0 bohoh(Jt), \....,(0,.., ,':iM,-.,, <)(fi-, ,,(,,,, ,,(,,,, ,,(,,,, a,�-;iJa/>!.'.? 
'f :Jc>,!.'._'(,,',!J;[H')OOU 80f',anfii\a,!.!_•o --�r,�'> M0,) ,,r:.0 ,,(ri,) 1,.)(ih) 1,.)(r}t) 

''o<">obo'ZJl.!.'..'.0 fi1, h'flo<'lcl,1,,w, b . - ,)(!,,, - - ,,0,, 
'11aBomJR!.'Plo,'J, or/R!.' 
fl,'>('Jfi;i'ho,,�71<"10 8,)(00)!;.>:J()O b 

,'\(i'J,'l ,",(,'),':, ,'-.(1),-., ,,((,,; ,,<1,,, .:::,(.h') 
'/):Jfl(33:J1!,!?Pl(h), '\'ll!.!? . 
,,fl,..,Go718ob 8M-!in�0?,ol, 

- . - - . 
·;1080301.�<·,?.,,, :\,;!.'.!.' 

. 

i.l':)�}�')�0 C)';'.)C)O,)h<•)(IO\, 
,">(,'),", ,'><11,"'- , -, r:h .... ,,(<1,'l ,,c<,., .�(,):," 1 l 3.00 'llanoao>!.:.'i'>o,,, 8,,,11!.!? 

h';'Ji!!:'\'P6a?-,o t,:161•,f,u?,o h.,man h 

,li'l(,,(:),!.;,'•)hf'�()fjfli)fit)'l (f0CT!Ol78- 
l'i,"J<d\_:j,'J�l(V) ,,(.,,, ,,(r,,, ,,(.1,, ,'><"><> ,,(!,,, 

76) 

J,,,i:io�"fiQ!oaflnfi,')o (f'OCT !O 178-76) 

,J�nfi.3;i<l,nb '1l;i8(l;JD�<·>ono, C3S 
,.,)<f1,) ,-.,r:1 �"l ,',(/h"l ._\<1),.,') ,,(,,,, .�(")� 

,,(,,,,·ziB:ioah 65%-oli;;, C3A �(Wzj:l;J(");Jh 
7'}'i>. C3A+C4AF �'lclh'l\'fl:J(>iJh 22°/c 

hw.r.:.:'fH�na�1m«) oriflafi('')o .,(.1,, l"l((),"i ,,t'li,, ,,r,i., ,,t<i,, ,-,(,,,, 

V:J�O\; •>o<-'l.J[jO'ZJ�O 'l,acJi.>;]il[JP;:J<lO\i !,,,(>',o\)hr, fl;J()•'>�'Ol\ 
.J{')b h{)("!)'ZJ,k3oa6 'hn 

,).J(.l!l\'l�\'.l�'·'l-1: 
l.!:,,tia:il!.!?aoom 

3·,Jl!;'<io:;,,� 
\::p�'ilo 

c s c eo 
� 

3.00 

,, 5(;nr0 o5tryo5o<1i n hfl o [\" t"l:J<'l t2);J;] ho ,l\'J(,rn 
s::.;;,)o(Y)(')0o(')V)ooh hn�Hdr..1:i,'lf;a�o: 



1, 

1, 

/JJJ 'llr1�0R'Doou oJfiR' JoDoJ uJJfJR'DfJ 'lloJfi9:JD 



= 

= 

= 

::: 

::: 

= 

= 

= 

= 

't . 

= 

= 

::: 

= 

= 

= 
= 

::: 

= 

::: 

::: 

! • 

� • 

= 

= 

= 

::: 

= 

• 

= 

::: 

= 

::: 

= 

= 

= 

= 

= 

::: 

= 

= 

= 

= 

= 

= 

= 

• 

::: 

= 



11 

or5d030 o!J(?�(Y)!JO'ur50 /Jr50�0 



S6"SO 

\ \ lt-e-+t-f\+--©---1,rn, 

i--t-e-"<\-+----lwm� 

\ 
\e 

lE e € e '"'' � 
r+-----lf-1--__Joo,u 

f 
] H{t-:-------1---1---l:::: f 

'/;=.! � W"ffn, .�o�t_ ,t. ,t==ij=j•m• . v /v\• oou,* 

�l'&d,--4----L!LIL./ I � 
6 1€ � 

/ oru, 

I/ / . 
/Rv,;;,, • 

1/7/ 
f-f---f----_Joo,l, 

E @ 0 

IE@ e 



1, 



b..')OMO)..')cJ(")MOb(") 860a360�(")2>0b (a-8) b..')a'ZJMO-..')b..')�GOb0-3..')�0b 
(O)'ZJMdOO)Ob MOb.:3'ZJb�OJOb bSb�3..')M0) b..')..')3@>(")8(")2>0�(") o%0b 

J880(79+832)-%0, 8i:Q.03�08.)b b03%0 ..')b.)�0 u.)b0i:QO 
o..')i:Q..')b..')b3�0�0b 8a060b�(")b0b .3M(")Od�O 



ut')OMOJSa('f)MOu('f) 860a360�('f)oOu (a-8) bt')a'ZJMO-t'}bt')�GOb0-3t')�ou 
(OJ'ZJMdOOJOb MOb.3'ZJo�OdOb bSb�3t')M0) ut')t')3�('f)8(Y)o0�(Y) o<lJOb 

J880(79+832)-%0, a�.03�o�t')u b03%0 t')bt')�o ut')bo�o 
ot')�.'.)b.'.)b3�0�0b 8cl0602>�('f)2>0b .3<1l('f)Od60 


	image_001.pdf (p.1)
	image_002.pdf (p.2)
	image_003.pdf (p.3)
	image_004.pdf (p.4)
	image_005.pdf (p.5)
	image_006.pdf (p.6)
	image_007.pdf (p.7)
	image_008.pdf (p.8)
	image_009.pdf (p.9)
	image_010.pdf (p.10)
	image_011.pdf (p.11)
	image_012.pdf (p.12)
	image_013.pdf (p.13)
	image_014.pdf (p.14)
	image_015.pdf (p.15)
	image_016.pdf (p.16)
	image_017.pdf (p.17)
	image_018.pdf (p.18)
	image_019.pdf (p.19)
	image_020.pdf (p.20)
	image_021.pdf (p.21)
	image_022.pdf (p.22)
	image_023.pdf (p.23)
	image_024.pdf (p.24)
	image_025.pdf (p.25)
	image_026.pdf (p.26)
	image_027.pdf (p.27)
	image_028.pdf (p.28)
	image_029.pdf (p.29)
	image_030.pdf (p.30)
	image_031.pdf (p.31)
	image_032.pdf (p.32)
	image_033.pdf (p.33)
	image_034.pdf (p.34)
	image_035.pdf (p.35)
	image_036.pdf (p.36)
	image_037.pdf (p.37)
	image_038.pdf (p.38)
	image_039.pdf (p.39)

