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1. .7897:;<= >7?@78A. ! "#$%&#’()*%+ ,$-.#&.’ / ,%"(’0*&’ 1%02 ,$&
"#$%&#’()"#/’ & $’.%*"#$3.4&& $-5(&6*27 50-*&+ & "%%$38’*&+, 9-1&"#$-()-
*27 #$3:%,$%/%0%/, %,%$ ;<= & 9-6#, 3"&(’*&> ?3*0-9’*#%/, - #-. 8’ 0(>
3"#$%+"#/- ,%0,%$*27 "#’* / 9’"#-7 /%59%8*27 %,%(5*’+, 3.$’,(’*&> ".(%-
*%/ & %#.%"%/ -.#&/*% ,$&9’*>@# "/-& 9-(%1% 0&-9’#$-. A%/$’9’**%’ *-5/--
*&’ "/-+, ,$&*>#%’ / 5-$3:’8*%+ (&#’$-#3$’ – “micropile” (9&.$%"/-&). B’$9&*
“micropile” (9&.$%"/-&) %#$-8-’# 7-$-.#’$*2’ %"%:’**%"#& #-.%+ $-5*%/&0*%-
"#& "/-+, - &9’**%:

• :%()C-> 1&:.%"#) L/D = 80-120;
• 0&-9’#$ 0% 300 99.

D:E’9 ,$&9’*’*&> "/-+ 9-(%1% 0&-9’#$- "3F’"#/’**% /2$%". D:%1-#&(">
%,2# $’C’*&> " &7 ,%9%F)@ "(%8*27 5-0-6 ?3*0-9’*#%"#$%’*&>. G-5$-:%#--
*2 *%/2’ #’7*%(%1&6’".&’ "7’92 3"#$%+"#/- "/-+, "%50-*% *%/%’ %#’6’"#/’**%’
& 5-$3:’8*%’ %:%$30%/-*&’, ,%5/%(&/C’’ .-$0&*-()*% &59’*&#) $>0 #’7*%(%-
1&6’".&7 %,’$-4&+ & *- H#%+ :-5’ $’5.% ,%/2"&#) *’"3F3@ ",%"%:*%"#) "/-+.
! 0-**%+ "#-#)’ $-""9%#$’*2 *-&:%(’’ H??’.#&/*2’ "%/$’9’**2’ #’7*%(%1&&
3"#$%+"#/- "/-+.

I #-.&9 "/->9 9%8*% %#*’"#&:
(1) :3$%&*E’.4&%**2’ "/-&, .%#%$2’ >/(>@#"> $-5*%/&0*%"#)@ :3$%*-:&/-

*27 "/-+ [1–5];
(2) "/-+*2’ #$3:2, &51%#-/(&/-’92’ &5 /2"%.%,$%6*%1% 6313*- " C-$%/&0-

*29 1$-?&#%9 (!JKL) & ,%1$38-’92’ " ,%9%F)@ /&:$%,%1$38-#’(’+
&(& 9%(%#%/ [6–10].

M(> "/-+ &5 !JKL 9-(% &""(’0%/-* /%,$%" .%H??&4&’*#%/ #$’*&> ,% :%-
.%/%+ ,%/’$7*%"#&. M-**2’ .%H??&4&’*#2 #$’*&> ,(-*&$3’#"> 3#%6*&#) ,$&
0-()*’+C&7 &""(’0%/-*&>7.

2. BC@7<;D=EF<7;;G= 8>A< (H<E@78>A<). N51%#%/(’*&’ :3$%&*E’.-
4&%**27 "/-+ ,$%&5/%0&#"> / "(’03@F’9 ,%$>0.’:

• :3$’*&’ "./-8&*2 (" .$’,(’*&’9 "#’*%. &(& :’5);
• 3"#$%+"#/% 3C&$’*&> ,>#2 9’7-*&6’".&9 ",%"%:%9 &(& #$-9:%/-*&’9

(,$& *’%:7%0&9%"#&);
• ,%1$38’*&’ -$9-#3$*%1% .-$.-"- (*’"3F’1% H(’9’*#-);
• 5-,%(*’*&’ "./-8&*2 :’#%*%9 &(& 4’9’*#*29 $-"#/%$%9 9’#%0%9 /’$-

#&.-()*% ,’$’9’F-@F’+"> #$3:2;
• &5/(’6’*&’ %:"-0*%+ #$3:2 (,$& ’’ *-(&6&&);
• &*E’.4&%**-> %,$’""%/.- "#/%(-.

I *-&:%(’’ H??’.#&/*29 ",%"%:%9 &51%#%/(’*&> "/-+ %:’",’6&/-@F&7
"#$’9(’*&’ . %:E’0&*’*&@ /2C’ 3.-5-**27 #’7*%(%1&6’".&7 %,’$-4&+ / %0-
*3 " %:’",’6’*&’9 *’%:7%0&9%1% 3$%/*> .-6’"#/- & *-0’8*%"#&, 9%8*% %#*’"#&
&",%()5%/-*&’ :3$%/27 C#-*1, %"#-/(>’927 / "./-8&*’ / .-6’"#/’ #$3:6-#%+
-$9-#3$2 ($&". 1). B’7*%(%1&> ,$&9’*>’#"> / #%9 6&"(’ ,$& 3"#$%+"#/’ -*.’$-
*27 "&"#’9 OP#(-*#Q.



OFFP@D-!<CP 6PDE?C +3DBEQ3D!A 3!AQ ... 75

I$%9’ #%1%, ,$&9’*>’#"> /2"%.%,$%6*-> -$9-#3$- /&*#%/%1% ,$%?&(> 0(>
3,$%F’*&> -$9&$%/-*&> 9&.$%"/-+ ($&". 2, 3).

!"#. 1. $%&’()(*"+%#,-. #&%/- 0#12(3#14- /",2(#4-3.

I – R3$’*&’ "./-8&*2 " ,$%92/.%+; II – S-9’F’*&’ :3$%/%1% $-"#/%$-
:’#%*%9; III – 9&.$%"/->.

1 – /&*#%/-> ,%(-> -$9-#3$-, 2 – :3$%/%+ $-"#/%$, 3 – :3$%/-> .%$%*.-, 4 –
9’(.%5’$*&"#2+ :’#%*, 5 – 93?#-.

M(> ,%/2C’*&> *’"3F’+ ",%"%:*%"#& "/-& ,$&9’*>@# /#%$&6*3@ %,$’""%/.3
6’$’5 &*E’.4&%**2’ #$3:.& " .(-,-*-9&.

D"*%/*2’ ,$’&93F’"#/- #’7*%(%1&6’".&7 "7’9, ,$&/’0’**27 *- $&". 1, 2
– 39’*)C’*&’ "$%.%/ 3"#$%+"#/- 9&.$%"/-+ ,3#’9 3,$%F’*&> #’7*%(%1&6’-
".%+ "7’92, "*&8’*&’ /$’9’*& "#2.%/.& -$9-#3$*%1% .-$.-"- ,$& ,$&9’*’*&&
93?#. T’0%"#-#.& - -$9&$%/-*&’ "/-+ %0&*%6*29 "#’$8*’9 9’*’’ H??’.#&/*%,
6’9 ,$%"#$-*"#/’**29 .-$.-"%9. I$%9’ #%1%, #’$>’9%’ 0%(%#% " H.%*%9&6’".%+
#%6.& 5$’*&> 9’*’’ /21%0*%.

! "/>5& " #’9, 6#% ,$& 3"#$%+"#/’ "./-8&*2 1$3*# $-53,(%#*>’#">, #-.&’
"/-& 3"#3,-@# 0$31&9 /&0-9 & ,$’80’ /"’1% 5-:&/*29 ,% ,%.-5-#’(@ %#*%C’-
*&> $-"7%0- 9-#’$&-(- . *’"3F’+ ",%"%:*%"#&. M(> "*&8’*&> /(&>*&> #’7*%-
(%1&& 3"#$%+"#/- "./-8&*2 *- *’"3F3@ ",%"%:*%"#) 9&.$%"/-+ ,$&9’*>’#">
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!"#. 2. $%&’()(*"+%#,-. #&%/- 0#12(3#14- /",2(#4-3 #4-" # 52"/%’%’"%/ -2/-1026
4"’1(4(*( 52(7")..

I, II – :3$’*&’ "./-8&*2 & 5-,%(*’*&’ ’’ 9’(.%5’$*&"#29 :’#%*%9; III –
-$9&$%/-*&’ -$9-#3$%+ /&*#%/%1% ,$%?&(>; IV – &*E’.4&> 9’(.%5’$*&"#%1%
:’#%*- 6’$’5 &*E’.4&%**2’ #$3:.&. 1 – C*’., 2 – .(-,-*, 3 – &*E’.4&%**2+

.(-,-*, 4 – -$9-#3$- " /&*#%/%1% ,$%?&(>, 5 – #$3:.& 0(> &*E’.4&&.

H(’.#$%$-5$>0*-> 1’%#’7*&6’".-> #’7*%(%1&> (<GLB). ! #’7*&6’".%+ (&#’$-#3-
$’ 0-**2’ "/-& *-52/-@#"> "/-& GNB. B’7*%(%1&> %"*%/-*- *- &",%()5%/-*&&
H*’$1&& H(’.#$&6’".&7 $-5$>0%/ / "./-8&*-7, 5-,%(*’**27 9’(.%5’$*&"#29
:’#%*%9 ($&". 3).

M-**-> #’7*%(%1&> "%50-’# 30-$*2’ /%(*2 / #/’$0’@F’9 9’(.%5’$*&"#%9
:’#%*’, 6#% ,%5/%(>’# 3,(%#*&#) "#’*.& "./-8&*2. D"*%/*%’ ,$’&93F’"#/-
#’7*%(%1&6’".%+ "7’92, ,$&/’0’**%+ *- $&". 3 – "*&8’*&’ /(&>*&> #’7*%(%1&&
:3$’*&> "./-8&*2 *- *’"3F3@ ",%"%:*%"#) "/-& 5- "6’# 3,(%#*’*&’ %.%(%"/-+-
*%1% ,$%"#$-*"#/-.

M-**-> #’7*%(%1&> :2(- ,$&9’*’*- 0(> $’.%*"#$3.4&& " *-0"#$%+.%+ 9*%-
1%./-$#&$*%1% 8&(%1% 0%9- / 1. U%"./-. =% ,’$/%*-6-()*%93 /-$&-*#3 ,$’03-
"9-#$&/-(%") 3"#$%+"#/% :3$%/27 "/-+ 0&-9’#$%9 600 & 800 99 ,%0 %,%$2 *-0-
"#$%+.& /,(%#*3@ . "3F’"#/3@F&9 .%*"#$3.4&>9, & :2( ,$-.#&6’".& *’ $’--
(&53’9. TNNDA= /2,%(*&( -*-(&5 &*8’*’$*%-1’%(%1&6’".&7 3"(%/&+ & ,$’0-
(%8&( ,’$’7%0 *- :3$%&*E’.4&%**2’ "/-&.

G-"6’#*-> "7’9- 50-*&> " 36’#%9 *-0"#$%+.& ,$&/’0’*% *- $&". 5.
=$&92.-*&’ "/-+ %,%$ *-0"#$%+.& . "3F’"#/3@F’93 $’.%*"#$3&$3’9%93

50-*&@ ,%.-5-* *- $&". 6.
R2(- /2,%(*’*- %4’*.- /(&>*&> "/-+*27 ?3*0-9’*#%/ %,%$ *-0"#$%+.& *-

$’.%*"#$3&$3’9%’ 50-*&’ ($&". 7). =$%1*%5&$3’92’ 0’?%$9-4&& *’ ,$’/2"&(&
0%,3"#&927 /’(&6&*.
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!"#. 3. $%&’()(*"+%#,-. #&%/- 0#12(3#14- #4-3 !8$.

I – R3$’*&’; = - S-,%(*’*&’ "./-8&*2 9’(.%5’$*&"#29 :’#%*%9; III – <GLB
%:$-:%#.- "#/%(- "/-&; IV – =%1$38’*&’ -$9-#3$*%1% .-$.-"- / #/’$0’@F&+
9’(.%5’$*&"#2+ :’#%*. 1 – C*’., 2 - .(-,-*, 3 – &5(36-#’() 0(> %:$-:%#.& ,%

<GLB, 4 – -$9-#3$*2+ .-$.-".

!"#. 4. 9)-’-#&%/- #4-3’6& ,0#1(4 5(: (5(26 ’-:#12(3," (!;101-!;107). <%26/
5(,-=-’( ’-:#12-"4-%/(% =:-’"%.

! ,$%4’""’ ,$%/’0’*&> $-:%# :2( %$1-*&5%/-* 1’%#’7*&6’".&+ 9%*&#%$&*1.

3. .>A< <I >G87E7?@7J;7K7 JCKC;A 8 LA@7><M;GH K@AN<97H
(’OP3). ! "#$%&#’()*%+ ,$-.#&.’ / "/>5& " *-6-(%9 ,$%&5/%0"#/- "/-+-
*27 #$3: &5 !JKL, &9’@F&7 / "/%V9 "%"#-/’ C-$%/&0*2+ 1$-?&#, *-6-(&
,$&9’*>#) "/-& ,$& 3"#$%+"#/’ ?3*0-9’*#%/ $-5(&6*%1% *-5*-6’*&>.
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!"#. 5. !-#+%1’-. #&%/- =:-’". # 0+%1(/ ’-:#12(3,".

A$-/*&#’()*2’ 9’7-*&6’".&’ 7-$-.#’$&"#&.& !JKL & *&5.%-31(’$%0&"#%+
"#-(& ,$&/’0’*2 / #-:(&4’ 1.

U’7-*&6’".&’ 7-$-.#’$&"#&.& U-#’$&-( #$3:
T&5.%-31(’$%0&"#-> "#-() !JKL

=$’0’( ,$%6*%"#&, U=- 320-410 → 400
=$’0’( #’.36’"#&, U=- 216-240 → 300

$->)"?- 1.

T’:%()C-> ".%$%"#) .%$$%5&& %:E>"*>’#"> *-(&6&’9 #%*.%+ ,(’*.& *- ,%-
/’$7*%"#&, "%"#%>F’+ &5 %."&0%/ & .-$:&0%/ 8’(’5-. ! "#$-*-7 W/$%,2 "/-& &5
!JKL 0%"#-#%6*% 6-"#% &",%()53@#"> [6-7].

DDD OA/%:%0*2+ "%.%(Q %"/%&(- &51%#%/(’*&’ "/-+*27 #$3: &5 /2"%.%-
,$%6*%1% 6313*- " C-$%/&0*29 1$-?&#%9 (!JKL). M-**2’ "/-& &51%#-/(&-
/-@#"> ,% BX 1461-079-90910065-2014 & "%%#/’#"#/3@# ’/$%,’+".%93 "#-*0-$#3
DNORM B 2567:2012. A/-+*2’ #$3:2 &9’@# 0/- $-59’$-: /*’C*&+ 0&-9’#$,
$-/*2+ 118 &(& 170 99, $-5(&6*3@ #%(F&*3 "#’*.& (7,6; 9,0; 10,6 9) & 9’$-
*3@ 0(&*3 (:’5 36’#- $-"#$3:-), $-/*3@ 5500 &(& 5900 99. T’%:7%0&9-> %:F->
,$%’.#*-> 0(&*- 0%"#&1-’#"> 5- "6’# $-/*%,$%6*%1% " %"*%/*29 "’6’*&’9 "%-
,$>8’*&> "/-+ 6’$’5 $-"#$3:*%’ "%’0&*’*&’ ($&". 13).
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!"#. 6. 92"/6,-’"% #4-3 (5(2 ’-:#12(3," , #0@%#140A@%/0 2%,(’#120"20%/(/0 =:--
’"A.

!"#. 7. B(5()’"1%)C’6% (#-:," 70’:-/%’1- [/] 2%,(’#120"20%/(*( =:-’". (1 #4-3’6&
70’:-/%’1(4 (5(2 ’-:#12(3,".

A3F’"#/3’# 0/- /-$&-*#- ,%1$38’*&> "/-+. =’$/2+ ,$’0,%(-1-’# 5-:&/.3
"/-+ " %#.$2#29 *&8*&9 .%*4%9 ($&". 14), - /#%$%+ – " 5-.$2#29 *&8*&9
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!"#. 8. D#12(3#14( /(’()"1’(*( 2(#14%2,- 5(: (5(26 ’-:#12(3,".

!"#. 9. E-#1"+’( 4(=4%:%’’6% ,(’#120,?"" ’-:#12(3,".

!"#. 10. 9()’(#1CA 4(=4%:%’’6% ,(’#120,?"" ’-:#12(3,".

.%*4%9 "/-+*29 :-C9-.%9 ($&". 15) & ,%"(’03@F&9 :’#%*&$%/-*&’9. !&:$%-
,%1$38-#’(& & "/-’/0-/(&/-@F&’ 3"#-*%/& #-.8’ 9%13# :2#) ,$&9’*’*2 0(>
,%1$38’*&> #$3:6-#27 "/-+.
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!"#. 11. 9)-’-#&%/- /-2(, :). ’->)A:%’"3 =- (#-:,-/" 70’:-/%’1(4 2%,(’#120"20-
%/(*( =:-’"..

!"#. 12. F2-7", (#-:(, 70’:-/%’1(4 2%,(’#120"20%/(*( =:-’".. 9( (#" X – 42%/.,
5( Y – (#-:,- 4 //.

! "(36-’ ,$&9’*’*&> :’#%*&$%/-*&> /*3#$’**’+ ,%(%"#& & 5-#$3:*%1% ,$%-
"#$-*"#/- ,$& 5-:&/.’ "/-+ ,$&9’*>’#"> :-C9-. :%()C’1% 0&-9’#$- 6’9 0&--
9’#$ ,%,’$’6*%1% "’6’*&> #$3:2, - "/-+*-> #$3:- / *&8*’+ 6-"#& 0%(8*- &9’#)
%#/’$"#&> 0(> ,$%7%80’*&> :’#%*- / 5-#$3:*%’ ,$%"#$-*"#/%. M(> ,%1$38’*&>
"/-+ 9%8’# &",%()5%/-#)"> H.".-/-#%$ " *-/’"*29 %:%$30%/-*&’9 (/2"%.%6--
"#%#*2+ 1&0$-/(&6’".&+ 9%(%# " -0-,#’$%9 ,%0 $-"#$3: "/-&). ! ,$%4’""’ 5--
:&/.& "/-& 1&0$%9%(%#%9 / $-"#$3: 5-:&#%+ #$3:2 3"#-*-/(&/-’#"> "(’03@F->
"/-+*-> #$3:-, & / ,$%4’""’ 5-:&/.& "%50-’#"> 8’"#.%’ *’,%0/&8*%’ ’’ "%’0&-
*’*&’ 5- "6’# 5-,$’""%/2/-*&> .%*3"- / .%*3". ! ,$%4’""’ 6’$’0%/-*&> "’$&&
30-$%/ 1&0$%9%(%#- 9%8’# ,%0-/-#)"> / 5-#$3:*%’ ,$%"#$-*"#/% 9’(.%5’$*&-
"#2+ :’#%* 0(> ,%/2C’*&> *’"3F’+ ",%"%:*%"#& "/-& ,% 1$3*#3 & .%$$%5&%**%+
"#%+.%"#&. S-#’9 3"#-*-/(&/-@#"> %,%$*2’ ,(&#2 & -$9-#3$- 0(> "%’0&*’*&>
" $%"#/’$.%9.
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!"#. 13. <&%/- #(52.G%’". #4-". H(1( 72-*/%’1- #14()- #4-".

!"#. 14. <&%/- 5(*20G%’". #4-" # (1,2616/ ’"G’"/ ,(’?(/.

D"*%/*%’ ,$’&93F’"#/% #-.&7 "/-+ - "%.$-F’*&’ /$’9’*& 3"#$%+"#/- "/-+ 5-
"6’# ,$%"#%#2 9%*#-8- & H.%*%9&6*%"#) ("#2.%/.- #$3: 5- "6’# $-"#$3:*%1%
"%’0&*’*&>, %#"3#"#/&’ %#7%0%/, /%59%8*%"#) &",%()5%/-*&> %:26*%1% (’1.%1%
H.".-/-#%$- 0(> ,%1$38’*&> "/-+); 3/’(&6’**-> *’"3F-> ",%"%:*%"#) 5- "6’#
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!"#. 15. <&%/- 5(*20G%’". #4-" # =-,2616/ ’"G’"/ ,(’?(/ (#( #4-3’6/ >-I/-,(/).

!"#. 16. 8’G%’%2’(-*%()(*"+%#,"3 2-=2%= 5(: #4-3’63 70’:-/%’1 5(: (>(20:(4-’"%.
D#)(4’6% (>(=’-+%’".: 9/-1 – 70’:-/%’1 5(: (>(20:(4-’"%, 8FJ 1,1K – ’-#65’6%
*20’16, 8FJ 2 – *)"’- 5()014%2:-., 8FJ 3,4 – 5%#(, #2%:’%3 ,205’(#1", #2%:’%3
5)(1’(#1", 8FJ 5 – @%>%’"#163 *20’1, 8FJ 6 -"=4%#1’.,. 9)-’ #4-3 52"4%:%’ ’-
2"#. 17.
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!"#. 17. 9)-’ #4-3’(*( 5(). 70’:-/%’1- 5(: (>(20:(4-’"%.

3,(%#*’*&> %.%(%"/-+*%1% ,$%"#$-*"#/-; /%59%8*%"#) ,%1$38’*&> "/-+ *- $-"-
"#%>*&& 40 "9 %# %:E’.#-.

X5’( "%,$>8’*&> "/-& " $%"#/’$.%9 #$’:3’# 0%,%(*&#’()*27 &""(’0%/-*&+.
M-**-> #’7*%(%1&> 0%"#-#%6*% H??’.#&/*- 0(> "/-+*27 ?3*0-9’*#%/ ,%0

%:%$30%/-*&’ " 0&*-9&6’".&9& *-1$35.-9& / 3"(%/&>7 $’.%*"#$3.4&&.
=$&9’$ /%59%8*%1% /-$&-*#- ,$&9’*’*&> "/-+ &5 !JKL ,$&/’0’* *&8’ 0(>

#’7*&6’".%1% ,’$’/%%$38’*&> ,$’0,$&>#&>.
L$3*#%/2’ 3"(%/&> ,(%F-0.& 7-$-.#’$&53@#"> :%()C%+ #%(F’+ *-"2,*27

1$3*#%/ ("9. $&". 16), $-:%#2 *’%:7%0&9% ,$%/%0&#) / 0’+"#/3@F’9 ,$’0,$&>-
#&&.

4. ’G>7MG. ! "#-#)’ /2,%(*’* -*-(&5 *-&:%(’’ H??’.#&/*27 %#’6’"#/’*-
*27 & 5-$3:’8*27 "%/$’9’**27 #’7*%(%1&+ 0(> 3"#$%+"#/- 9&.$%"/-+, / #%9
6&"(’ " ,$&9’*’*&’9 H(’.#$%$-5$>0*%+ 1’%#’7*&6’".%+ #’7*%(%1&& (<GLB), -
#-.8’ "/-+ &5 #$3:, &51%#-/(&/-’927 " &",%()5%/-*&’9 /2"%.%,$%6*%1% 6313*-
" C-$%/&0*29 1$-?&#%9.
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=%.-5-*2 %#(&6&#’()*2’ %"%:’**%"#& #’7*%(%1&+ 3"#$%+"#/- :3$%&*E’.4&-
%**27 "/-+. ! 0-()*’+C&7 &""(’0%/-*&>7 ,(-*&$3’#"> 3"%/’$C’*"#/%/-#) 9’-
#%0&.3 $-"6’#- "/-+ !JKL ,% 1$3*#3 ,3#’9 3#%6*’*&> .%H??&4&’*#%/ #$’-
*&> ,% :%.%/%+ ,%/’$7*%"#&. =%.-5-*- #’*0’*4&> $-5/&#&> 9’#%0%/ 3"#$%+"#/-
9&.$%"/-+.

!"#"$%&’($)%"

*+,-. -/0121/. L,)-: -41(2(4 2-4’(?%’%’.
3145,6+0 64072781/. M41(26 :%,)-2"20A1 (1#01#14"% .4’6& " 5(1%’?"-)C’6&
,(’7)",1(4 "’1%2%#(4, #4.=-’’6& # 50>)",-?"%3 ’-#1(.@%3 #1-1C".
&801946+ 564-48621/-46:. M41(26 =-.4).A1 (> (1#01#14"" 4’%I’%*( 7"’-’#"-
2(4-’". 52" 52(4%:%’"" "##)%:(4-’"..
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